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poumons n’est pas homogene
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Mesure des differences régionales de la ventilation au moyen du xénon radioactif

D’apres J.B West : la physiologie respiratoire, 6eme edition, Maloine 2003, p23




poumons n’est pas homogene

MIDDLE UPPEN
JONE JONE

DISTANCE

Mesure des difféerences régionales de la ventilation au moyen du xénon radioactif

D’apres J.B West : la physiologie respiratoire, 6eme edition, Maloine 2003, p23
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The value of electrical impedance tomography
in assessing the effect of body position

and positive airway pressures

on regional lung ventilation

in spontaneously breathing subjects

supine right lateral left lateral




Annexe 7 : les différentes positions

Décubitus ventral (DV) Décubitus latéral (DL)




La distribution de la ventilation en décubitus dorsal
est plus importante dans les parties postérieures
(parties dependantes du poumon)




La distribution de la ventilation lors du décubitus latéral est plus
Importante dans le poumon infralatéeral

Table 2 Proportion of ventilation distribution into right and left
lung in four different body positions on zero CPAP in ten healthy
subjects

Position Left lung (%) Right lung (%)

Supine

* p<0.05 vs. supine position



La distribution de la ventilation lors du décubitus ventral est plus
homogene, mais reste plus importante dans le poumon dépend

Phase angle ¢ of depen-
dent lung in supine position was
11.7+£1.4°, in prone 5.3+0.5°, in right
lateral 11.0+£1.3° and in left lateral
position 10.8+1.0°.

-0.04 Dﬂr 002 /
/ 02
7 > S

-0.06

3
&
€
L
<
o
3
c
2]
°
a
E
@
2
5
e
=)
€
2
£
2
-~
]
£
L
=
2

global lung relative impedance change AZI







-4 cmH;0

Pression
intrapleurale

-+3,5 emH;,0

10 -20

Pression intrapleurale cmH,0O

courbe pression/volume du poumon expliquant les différences régionales de

ventilation entre le haut et le bas du poumon afvolume résiduel

D’apres J.B West : la physiologie respiratoire, 6eme edition, Maloine 2003, p114.
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s particuliernc 2

- Il est possible d’augmenter volontairement la ventilation vers
les zones non-dependantes en réalisant des efforts
Inspiratoires ciblées (respiration abdominale / avec les
Intercostaux et les muscles accessoires en fonction de la
position)

American Review of Respiratory Disease 116: 457,..467.
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Fic. 2. Individual values for ‘““closing volume” (CV), expressed as a
percentage of TLC, as a function of age in 80 seated subjects, with

regression line (solid line) = 1 sp (broken lines).

J. Appl. Physiol 28(4):448-451, 1970




ventilation en decubitus lateral

young subjects old subjects
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sitting supine right lateral left lateral sitting supine right lateral left lateral
body position body position

L. Frerichs et al. / Respiratory Physiology & Neurobiology 143 (2004) 63-75




ventilation en decubitus latéral, sauf a haut volume

young subjects old subjects
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TABLE 11
Distribution indices in Patient 1 *

Quiet breathing Deep inspiration Perfusion

R L R L R L

Upper 79 87

Middle 68 47
29 20 26 34

* A.G., pulmonary emphysema. See Table I for normal
values. Wﬁhere is a gross reduction
in ventilation of both lower zones and some reduction in
ventilation of both middle zones, and the fraction of total
inspired air delivered to these areas is increased by deep
inspiration. Perfusion of both lower zones is also strikingly
impaired. There is relative preservation of function in the

left upper zone.

Lower
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2 objectifs
différents

Intéressant pour
le drainage
bronchique
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« d’entree/sortie »
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Recherche
« d’ouverture »

2 objectifs G
différents , [ Intéressant pour

la prise en charge

des atélectasies et
des atteintes du
poumon distal




Recherche

« d’ouverture »

Guy Postiaux, 2010

- Situation supralatérale

- Inspiration lente jusqu'a la Capacite
Pulmonaire Totale

- Apnée tele-inspiratoire de 5 sec
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« monotonie ventilatoire »

| COUGH
Reducing Postoperative Pulmonary Complications
With a Multidisciplinary Patient Care Program

JAMA Surgery August 2013 Volume 148, Number 8

1. Incentive spirometry,

2. Coughing and deep breathing,

3. Oral care (brushing teeth and using mouthwash twice daily),
4. Understanding (patient and family education),

5. Getting out of bed frequently (at least 3 times daily), and
6. Head-of-bed elevation.







- Distribution de la ventilation préféerentiellement dans les zones
dépendantes lors des inspirations a débit lent

- Quand les débits inspiratoires augmentent, la ventilation est
progressivement redirigée vers les zones superieures

Journal of Applied Physiology 37: 8-17.

- En effet, a petit debit, la ventilation est préférentiellement
dirigée vers les zones a haute compliance, alors qu’a haut
debit, la ventilation est dirigée vers les zones de moindre

resistance.
Clinical Science 43: 319~329.
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Perioperative assessment of regional ventilation during
changing body positions and ventilation conditions
by electrical impedance tomography

A. Ukerel!, A, Marz™!*, K. H. Wodack?, C. J. Trepte?!, A. Haese?,
A. D Waldmann-, S. H. Bohm-? and D. A. Reuter!

British Journal of Anaesthesia, 117 (2): 228-35 (2016)

Anesthésie
Peep 5

éveillé

Trendelenburg
Capnopéritoine
Peep 10




Compares a la position couchée éveillée :

I’anesthésie et la ventilation mécanique
redistribue la ventilation vers les zones
non-dépendantes

apparition de “zones Silencieuses” dans les
régions dorsales dépendantes

Le capnopéritoine et la position
Trendelenburg majorent cet effet DO D S @

Il perdure des effets résiduels de cette @ @ @)

position malgré le retour en decubitus i Y
A0

British Journal of Anaesthesia, 117 (2): 228-35 (2016)



Ventilation spontanée, décubitus dorsal

Arrét du travail diaphragmatique,
entrainant une déplacement céphalique
du compartiment abdominal

Ventilation mécanique, décubitus giorsal




Ventilation spontanée, décubitus dorsal

e

Ventilation mécanique, décubi

Arrét du travail diaphragmatique

Redistribution de la ventilation vers les
zones de meilleure compliance

ventral

dorsal




Scanner en ventilation spontanée (diagnostic de dissection de l'aorte)
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- Dans le poumon malade, une repartition de zones collabées et
consolidees peut apparaitre suivant le sens de la gravité .

- Possiblement expliqué par le poids plus important du tissu
wedématié, entrainant une compression du poumon sous-jacent.

Gattinoni L, Anesthesiology 69:824-832

https://www.3trois3.com/articles/pneumonies-causees-par-des-bacteries 14469/







Monitoring perioperative changes in distribution of
pulmonary ventilation by functional electrical impedance
tomography

[ FRERICHS, G. HAHN, W. GovriscH, M. Kurrrrz, H. BURCHARDI and G. HELLIGE Acta Anaesthesiol Scand 1998; 42; 721-726

IPPV CPPV SIMV-1 SIMV-2 CPAP-1 CPAP-2

10:50 11:17 12:20 12:36 15:30 19:57 03:02 07:00

Day 1 Day 2 Day 3

Ward Operating room Intensive care unit

Fig. 2. Thoracic functional EIT images showing the regional ventilation within the studied cross-section of the thorax in one patient during
preoperative spontaneous breathing (SB-1: spontaneous breathing one day before surgery; SB-2: spontaneous breathing on the day of
surgery), different modes of controlled (IPPV, CPPV), assisted ventilation (SIMV-1 and SIMV-2: 1% and 2°¢ measurement with SIMV),
ventilation support (CPAP-1 and CPAP-2: 1% and 24 measurement with CPAP) and postoperative spontaneous breathing (SB-3: spon-
taneous breathing after weaning). The amplitude of ventilation is related fo a grey scale. Posterior is at the top and the left side of the body is
on the right of the images. The time, day and location of the performed EIT measurements is given in the lower part of the figure.




Monitoring perioperative changes in distribution of
pulmonary ventilation by functional electrical impedance

tomography

[. FRERICHS, G. HAHN, W. GoLiscH, M. Kurrrrz, H. BURCHARDI and G. HELLIGE Acta Anaesthesiol Scand 1998; 42: 721-726
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Jr= Ty European Society
B & Of Anaesthesiologists

EFFECTS OF BODY POSITION ON VENTILATION/PERFUSION MATCHING SRC1

Saturday June 5, 2004

GORAN HEDENSTIERNA

- Patient anesthésié couché sur le dos

- Atélectasie dans les régions
postérieures des 2 poumons

- Méme patient anesthésié couche sur le
cOté gauche

- Diminution de 1’atélectasie dans le
poumon droit place en supralatéral




AURAKE

SUPINE CV 16715~ 11

Fig. 2. CT scan of a patient awake in the supine position (upper panel), after induction of
anaesthesia in the lateral position and, finally, when turned to lie in the supine position
during anaesthesia (lower right). Note the well-aerated lung while patient is awake and the
formation of atelectasis in the dependent lung, whereas no atelectasis can be seen in the
upper, nondependent lung during anaesthesia. Finally, when the patient is turned to supine
there is still no atelectasis in the lung that was previously higher. For further details and
explanations, see text. (From [9], with permission from the publisher)

Acta Anaesthesiol Scand 34:315-322
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AURKE 16115-5

16715-8 -— -
SUPINE CV 167115~ 11

Fig. 2. CT scan of a patient awake in the supine position (upper panel), after induction of
anaesthesia in the lateral position and, finally, when turned to lie in the supine position
during anaesthesia (lower right). Note the well-aerated lung while patient is awake and the
formation of atelectasis in the dependent lung, whereas no atelectasis can be seen in the
upper, nondependent lung during anaesthesia. Finally, when the patient is turned to supine
there is still no atelectasis in the lung that was previously higher. For further details and
explanations, see text. (From [9], with permission from the publisher)

Acta Anaesthesiol Scand 34:315-322







Acute lobar atelectasis: A comparison of five
physiotherapy regimens

Kathy Stiller, Sue Jenkins, Ruth Grant, Tim Geake, James Taylor
and Bob Hall

35 patients (30 intubés, 5 non
intubés)

« Groupe 1 : hyperinsufflation seule
 Groupe 2 : une seule séance

d’hyperinsufflation + décubitus supra
latéral + vibrations

« Groupe 3,4 et 5 : toutes les heures,
hyperinsufflation + décubitus supra
latéral (+/- vibrations +/- téte en bas)

—t
Afer one 6§ hours
treatment

Conclusion : Plusieurs séances d’hyperinsufflations,
en décubitus supralatéral




Attention : le décubitus latéral doit étre complet







Effets de la ventilation en position
verticale. A propos d'un patient en
reanimation

Kinesither Rev 2013;13(144):51-55 j§ Clément Médrinal

Guillaume Prieur
Eric Frenoy

2 Pesanteur,

Z3

%;ia —N

d— Do, W

*

Z1: Zonede West n"1 ﬂ: Pesanteur l:Force diaphragmstique
22: Zonede West n"2
Z3: Zonede West n"3
Cdig: Course diaphragmatique l: Pression abdominale l: Force du plancher pelvien
Pabdo: Pression abdominale
D : Territoirescollabés I :Plandur

Figure 2. Patient sédaté et intubé sur table de verticalisation.







l. Isolated lung affected by gravity Il. Lung expansion lll. Proning homogenizes
(neglecting the chest wall) constrained by the chest wall pulmonary aeration
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Fig. 18.1 Lung and Chest Wall Interaction with Gravity in Prone and Supine Positions. Column | shows an
isolated lung (cone) and alveolar units (circles) removed from the chest wall, and illustrates the differential
effects of gravity in the prone vs. the supine position. Column Il shows the effect of compression of the lung
by the rigid chest wall, again in both prone and supine orientations. Column |l displays the experimental data
supporting the model. ARDS, acute respiratory distress syndrome; CT, computed tomography. (Modified
from Gattinoni L, Taccone P Carlesso E, Marini JJ. Prone position in acute respiratory distress syndrome:
rational, indications, and limits. Am J Respir Crit Care Med. 2013;188[11]:1286-1293. From Scholten et al.*9)

Evidence-Based Practice of Critical Care (pp.130-136.e1)




l. Isolated lung affected by gravity Il. Lung expansion
(neglecting the chest wall) constrained by the chest wall
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Differents mécanismes pour expliguer la distribution plus homogene de la
ventilation (et de la perfusion) :

- Moindre gradient vertical de pression pleural
(en réduisant les mouvements de la cage thoracique)

RESPIRATORY CARE @ JANUARY 2010 VoL 55 No 1




Differents mécanismes pour expliguer la distribution plus homogene de la
ventilation (et de la perfusion) :

- Moindre gradient vertical de pression pleural

(en réduisant les mouvements de la cage thoracique)
- CRF augmenteée
-  Moindre compression du poumon par le ceeur

(2

Fig. 2. Computed tomograms of a normal subject in the supine and prone positions. A greater area of the lung is beneath the heart in the
supine position. (From Reference 39, with permission.)

RESPIRATORY CARE @ JANUARY 2010 VoL 55 No 1
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Fig. 3. Computed tomograms from a patient with acute respiratory distress syndrome in the supine and prone positions. Atelectatic dorsal

lung regions are recruited in the prone position, without equivalent compression and derecruitment in ventral regions. (From Reference 40,
with permission.)

RESPIRATORY CARE ® JANUARY 2010 VoL 55 No






Effects of posture on the distribution of pulmonary Thorax 1989;44:480-484

ventilation and perfusion in children and adults

UBHUYAN, AMPETERS, | GORDON, H DAVIES, PHELMS

Variation de la ventilation dans
le poumon infralatéral en
décubitus latéral,

en fonction de I'age

Age (years)

Fig2 Effect of age on the fractional change in the percentage of total ventilation supplying the dependent fung when the
subject moved fram the supine position to the lateral decubitus position. (@ ) Normal chest radiograph: (O ) abmormal chest
radiograph




Challenging a Paradigm: Positional Changes in
Ventilation Distribution Are Highly Variable in Healthy
Infants and Children

Alison R. Lupton-Smith, asc (Physio),'* Andrew C. Argent, rcraesds (Sa), Mo, **
Peter C. Rimensberger, mo,” and Brenda M. Morrow, pno'*?

Pediatric Pulmonology 49:764-771 (2014)

Effects of Side Lying on Ventilation in Children

Fig. 2. fEIT images in right side lying from two different participants (both between the ages of 4
and 6 years). Lighter portions indicate areas of greater ventilation. (A) Indicates greater
ventilation in the non-dependent (left) lung and (B) indicates greater ventilation in the dependent
(right) lung.




De grands principes, mais
parfois il faut s adapter ...







