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Ventilacion mecanica

Pablo Donati, V, Msc
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REVIEW

Intraoperative mechanical ventilation: state of the art

Lorenzo BALL, Federico COSTANTING, Giulia OREFICE,
Karthikka CHANDRAPATHAM, Paolo PELOS]*

Department of Surgical Sciences and Integrated Diagnostics, IRCCS AOQU San Martino-15T, University of Genoa,
Cienoa, Ttaly

*Corresponding author: Paolo Pelosi, Department of Surgical Sciences and Integrated Diagnostics, IROCS AOU San Martino-15T,
University of Genoa, Largo Rosanna Benzi 8, 16131 Genoa, Italy. E-mail: ppelosiiahotmail.com

* Optimizar el intercambio gaseoso (evitar hipoxemia
e hipoventilacion)

* Minimizar el riesgo de injuria pulmonar inducida
por la ventilacion mecanica

* Minimizar riesgo de complicaciones pulmonares
postoperatorias
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Drevfuss, Saumon: Ventilator-induced lung injurv. Am J Respir Crit Care Med.




Review Article

Ventilator-induced lung injury and lung mechanics

Jason H. T. Bates', Bradford J. Smith’

Ann Transl Med 2018;6(19):378




Fisiologia respiratoria aplicada

Objetivos




Fisiologia respiratoria en pequenos
animales
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Volumen minuto respiratorio: Volumen tidal x Frecuencia respiratoria
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RECOVER evidence and knowledge gap

analysis on veterinary CPR.
Part 7: Clinical guidelines

Daniel J. Fletcher*, PhD, DVM, DACVECC; Manuel Boller*, Dr. med. vet., MTR, DACVECC:
Benjamin M. Brainard, VMD, DACVA, DACVECC; Steven C. Haskins, DVM, DACVA, DACVECC;
Kate Hopper, BVSc, PhD, DACVECC; Maureen A. McMichael, DVM, DACVECC; Elizabeth A.
Rozanski, DVM, DACVECC, DACVIM;: John E. Rush, DVM, MS, DACVIM, DACVECC and Sean D
Smarick, VMD, DACVECC

entilation

In dogs and cats post-amest, routinge mechamical vemiBaticn IS not recomimended.

In dogs and cats post-amest that ane hypovenlaiing or at risk of respiralory amest,
IPPY jmanual or mechanical) ks reasonahie.

Post-amest, a famet PacOs of 3243 mm Hyg In dogs and 2635 mm Hg In cals s
regsonaiic,
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Sleeping respiratory rates in apparently healthy adult dogs
M. Rishniw **, L. Ljiungvall ®, F. Porciello®, ]. Higgstrom®, D.G. Ohad®
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Residual
Volume

IRV TV ERV RV

ic

Ic
Inspiratory

Capacity

FRC
Functional
Residual

Capacity

vC
Vital

Capacity

TLC
Total Lung

Capacity




Apparatus dead space

Total volume
of exhaled gas

Alveolar ventilation




Lung Volumes and Capacities

Maximum possible inspiration
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Volumenes Pulmonares
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Peak airway pressure

Upper inflection point:
Pressure at which there is

Tidal volume
regional overdistension

Beaking™ overdistension

) Lower inflection point:
Minimum pressure required
for alveolar recruitment

PEEP Alveolar Optimal compliance = | Alveolar
recruitment overdistension
and airway
resistance

Presion plateau menor a 30 cmH20



Ventilator waveform. Mellema M.S., Mathews K.A. In : Silverstein D.C., Hopper K.
Small animal critical care medicine




Airway Closure in Acute Respiratory Distress
Syndrome: An Underestimated and
Misinterpreted Phenomenon
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Variables
estaticas

* Compliance: volumen/
presion

 Elastancia: presion /
volumen

Volumen (liros)
- ™ r'N

o

Variacion de la compliance en
diferentes estados patologicos
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Compliance y Loop P-V

Increased
Compliance

Volume (ml) - o,

~ = Decreased
- Compliance

Pressure (cmH50)

(a)
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Eur Resplr J, 1883, 6, 552-558 uropean Resplratory Journal
Printed in UK - all rights reserved .

Assessment of the respiratory compliance
in awake subjects using pressure support

R. Azarian, F. Lofaso, F. Zerah, H. Lorino, G. Atlan, D. Isabey, A. Harf

r=0.77 p<0.0001




J Vet Sci. 2019 May;20(3):e21
https:/fdoiorg 10.4142 /jvs.2019.20.e21
pISSN 1228-B45x-2l55M 1976-555%

Journal of Veterinary Science JV )

Original Article
M) Check for updates |

Tidal volume in mechanically
ventilated dogs: can human strategies
be extrapolated to veterinary
patients?

Pablo A Donati "', Gustavo Plotnikow (0 **, Gloria Benavides',
Guillermo Belerenian®, Mario Jensen (%%, Leonel Londofio (7 ¢

Table 2. Relationship between the thoraco-pulmonary compliance and the amount of Vi received

Thoraco-pulmonary compliance (mL/cmH,0/kg)

vt (mL/kg)

Less than1(<1)

Greater than 2 (> 2)

9 (9-10.25)
12.06 (11.11-13.33)
15.57 (14.60-16.12)

21 (16.6-25.9)

Compliance (mL/cmH,0/kg)
P
1

Group |

Group Il

T
Group [l
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Ventilacion en modo volumen control

* La presidn Pico resultante depende de:
Peak and Plateau Pressure

* Compliance toraco-pulmonar-abdominal | Peak pressure

* Resistencia

Pressure (mmHg) =

* La presion meseta o plateau no se afecta porla Time (s) —
resistencia



Pablo Donati

UCICOOR. Josa Maria Moreno 635, CABA. Ba. As_, Argenting.

Compliance: Vt / presion (presion plateau — PEEP)
Driving pressure (Plateau — PEEP): Vt / compliance

Presion Presion Plateau
DICO




Cual es el Valor de Compliance

de este felino de 4 Kg de peso?
* A- 2.5 ml/cmH20/Kg

* B- 250 ml/cmH20/Kg

* C-1.39 ml/cmH20/Kg

* D-139 ml/cmH20/Kg




El pulmon tiende

a colapsarse vy |la
caja toracica a
expandirse




ORIGINAL ARTICLE

e St s Sizing the lung in dogs: the inspiratory capacity
Carolina Guillemi', Maria del Carmen Lavalle’, .
s i e S Raden defines the tidal volume

Mayer’, Pablo Oscar Rodrguer*
- Avaliagdo do tamanho do pulmao em caes: a capacidade

imgimto’ria ﬁm o volume corrente

Rev Bras Ter Intensiva. 2018,30(2):144-152
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Javier Hemdn Dorsda™ 2= Matias Accocets,
Gustavo Platnikow 2

REVIEW ARTICLE

Chest wall effect on the monitoring of respiratory

mechanics in acute respiratory distress syndrome

Rev Bras Ter Intensiva. 2018:30(2):144-152

TLC




Airway pressure and flow waveforms during constant flow volume control ventilation,
illustrating the effect of an end-inspiratory breath-hold.
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Perfusion Pulmonar




[Zonas de West: relacion Ventilacion-Perfusion }

Blood flow —




Prone position reverses gravitational distribution
of perfusion in dog lungs with oleic acid-induced injury

CHARLES M. WIENER, WAYNE KIRK, AND RICHARD K. ALBERT

Veterans Administration Medical Center and Department of Medicine,
IJTHI:UE"}‘R ifv nf Wachinatan Noattle Was hfﬂgtﬂﬂ. ESID-S

We used radiolabeled microspheres to measure the regional distribution of
perfusion (&r) to the dorsal, mid, and ventral lungs of eight dogs in vivo in the
supine and prone positions, before and after inducing acute lung injury with
OA, and correlated the &r observed after injury with the degree of regional
extravascular lung water (EVLWr). Before OA, &r increased along the
gravitational gradient when the animals were supine but was more uniformly
distributed when they were prone.



* Perfusion en Decubito Supinoy Prono

Distribucion de la
rfusion mas




Perfusion en DecuUbito Prono
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e Perfusion en Decubito lateral




Wieslander et al. Journal of Cardiovascular Magnetic Resonance (2019) 21:69

https://doi.org/10.1186/512968-019-0577-9 Journal Of Card‘lO\faSCUIar
Magnetic Resonance
RESEARCH Open Access

Supine, prone, right and left gravitational
effects on human pulmonary circulation

Bjorn Wieslander', Joao Génio Ramos', Malin Ax?, Johan Petersson” and Martin Ugander'~'®

Check for
updates

These results support the physiological basis for
positioning patients with unilateral pulmonary
pathology with the “good lung down” in the context of
intensive care.

Non-dependent lung

Dependent Lung







Brirish Ffouwmal of Anaesthesia %8 (4): 420-8 (2007)
doi:10.1093/bjafaem036 Advance Access publication March 8, 2007
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REVIEW ARTICLES

Distribution of blood flow and ventilation in the lung: gravity

is not the only factor

L. Galvin', G. B. Drummond? and M. Nirmalan'#

Current textbooks in anaesthesia describe how gravity affects the regional distribution of
ventilation and blood flow in the lung, in terms of vertical gradients of pleural pressure and
pulmonary vascular pressures. This concept fails to explain some of the dinical features of
disturbed lung function. Evidence now suggests that gravity has a less important role in the
variation of regional distribution than structural features of the airways and blood vessels. We
review more recent studies that used a variety of methods: external radicactive counters,
measurements using inhaled and injected particles, and computer tomography scans. These
give a higher spatial resolution of regional blood flow and ventilation. The matching between
ventilation and blood flow in these small units of lung is considered; the effects of microgravity,
increased gravity, and different postures are reviewed, and the application of these findings to
conditions such as acute lung injury is discussed. Down to the scale of the acinus, there is con-
siderable heterogeneity in the distribution of both ventilation and blood flow. HoWwever the
matching of blood flow with ventilation is well maintained and may result from a common
pateern of asymmetric branching of the airways and blood vessels. Disruption of this pattern
may explain impaired gas exchange after acute lung injury and explain how the prone position
improves gas exchange.

Asymmeiric branching generates
inhomogeneity

LY §
%

Fig & The conseguence of asymmetry in branching. The total flow
divides into two fractions in each of the branches. The greater fraction is
% and hence the remaining fraction is I—y. When this asymmetrical
patten is continued for many generations of branches, this resulis in a
distribution where different lung segments eceive a wide range of Hows
(upper distribution histogram) and ventilations (lower distribution). The
resultant blood flow and wventilation values in lung scgments (samples)
have & skewed normal distribution.

Blood flow
distribution

Mumbers of segments
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VOLUME

Constantes de Tiempo

Compliance x Resistencia
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Guillermo Bugedo', Jaime Retamal’, Alejandro
Bruhn'

REVIEW ARTICLE

Does the use of high PEEP levels prevent

ventilator-induced lung injury?
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Interfases




Ventilacion manual




Respiradores anestesia







Mi respirador mide volumen
corriente entregado o espirado?

Mi respirador compensa
volumen de compresion?




Volumen de Compresion

* A menor compliance pulmonar mayor volumen de
compresion

* Evaluar si el respirador mide volumen entregado o
espirado

* Calcular volumen de compresion:
Compliance del circuito x presion pico - PEEP




Calculo Manual del VC




Sensor de

flujo
proximal




Espacio muerto
instrumental




Espacio muerto instrumental

e Vt=Vd + Va ¥Vt dadoqueVdesfijo ¥Va
4 Vd(instrumental) $Va

i Vo
Va Physiolgic

Perfused Non-perfused
Alveolus Alveolus




Peso 4 kg

Vt: 48 ml

Coloco humidificador pasivo
(espacio muerto 30 ml)

Vt: Vd + Va
Vt: 18 ml
Vt: 4,5 ml/kg
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Tubo Endotraqueal

-

* Espacio muerto:

Anatomico extratoracico: 75 ml.
Tubo 8: 12,6 ml

(a)

Faringe
Lannge

Traquea

Tubo endotraqueal Cuerdas Traquea  Pulmon

. vocales /" __a/
W,
S

Colocacion de Tubo Endotraqueal

* Resistencia




Pvent + Pmuscles = elastance x volume resistance flow
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Pvent + Pmuscles = elastance = volume + resisiance :-c

Tubo endotraqueal 4



Aumento de resistencia

Tubo
endotragueal
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Radiographic measurements of the trachea
in domestic shorthair and Persian cats

Gawain Hammond ma, VetMB, MVM, CertVDI, DipECVDI, FHEA, MRCVS ',
Mary Geary mve, 8a, mrcvs'*>®, Erica Coleman svmas, mrcvs 22,

Danielle Gunn-Moore Bsc, BVM&S, PhD, FHEA, MACVSe, mRcvs 2

Tracheal diameter in a normal DSH cat should be
18% of the diameter of the thoracic inlet, and

compared to 20% in Persian cats.




Tracheal rupture associated with intubation
in cats: 20 cases (1996-1998)

Susan L. Mitchell, pvm; Robert McCarthy, pvm, Ms, pacvs; Elke Rudloff, pvm, nacvecc;
Robert T. Pernell, ova, s, pacvs

JAVIAA, Vol 216, Mo. 10 May 15, 2000




Table 1: Causes of secondary pneumomediastinum

Journal of Veterinary Emergency 7o Cause Number
and Critical Care

SR a7 N E—— 17
: " . Dental procedure 7
Pneumomediastinum in cats: 45 cases Esophageal lube placement 3
(2000-2010) Other 7
Emily K. Thomas, BA, VetMB, MRCVS and Rebecca S. Syring, DVM, DACVECC Trawuma: 12
Penelrating &
Biunt force B
Tracheal foreign body 2







Changes in endotracheal tube intracuff pressure and air leak pressure over time in

_ ANAESTHES
anesthetized Beagle dogs ANDANALGESTA

Chi Won Shin®, Won-gyun Son®, Min Jang™’, Hyunseok Kim®, Hyungjoo Han®, Jeesoo Cha® &

Inhyung Lee”

3 -

Fil

The results indicate the need
for testing Pcuff more than
once, especially at 10 minutes
after the onset of anesthesia.
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Intracuff pressure (mmg)
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