Evaluation de |la microcirculation
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Deéefinition -

La circulation du sang a travers le réseau vasculaire
entre les artérioles et les veinules.

La microcirculation correspond donc :
> Artériolles < a 100 pm

» Au capillaires
> Aux veinules



Microcirculation
& sepsis

Physiopa‘g%hologie
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Le modele de Krogh de diffusion de I'oxygene
par le réseau capillaire
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Shunt microcirculatoire
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Moyens indirects en 2007
L’'examen clinique

» Marbrure
» Temps de recoloration distal
» Signal de spO2!!l



Moyens indirects en 2007
Les examens paracliniques!

» Lactate

» SVO2

> Tonomeétrie gastrique

» Capnomeétrie sub linguale



Tonometrie gastrique

Le contenu cellulaire en CO2 est un bon marqueur de I'adéquation
entre les besoins et I'apport circulatoire

La muqueuse digestive est particulierement sensible aux situations
de choc

L’introduction d’'une sonde gastrique est une procédure facile en réa

Impose 'arrét de la nutrition entérale
Interférence avec les inhibiteurs de la pompe a proton



Capnométrie sublinguale
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Techniques d’evaluation directes de la
microcirculation

e Microscopie intravitale

* Doppler

* Near infrared spectrometry
« OPS



Near infrared spectoscopie
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Orthogonal polarization spectral imaging
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Fig. 1. OFS imaging, optical schema. (1) Incident polarized light
is reflected toward the target tissue by a beam splitter (2]
Depolarized scattered light passes through orthogonal polarizer-
analyzer and (3) is projected into a CCD videocamera. (4) Fig. 3. Sublingual microcirculstion by OPS imaging
Reflected polarized light is eliminated by an orthoganal polarizar.

V. CERNY, Physiol. Res. 2007



Orthogonal polarization spectral imaging

http://www.cytometrics.com



Orthogonal polarization spectral imaging

Figure 1. Representative examples of the sublingual microvasculature in a healthy volumteer (4) and in a patient with septic shock (B). Note the
rich density in large and small vessels in the volunteer and the decrease in the density of small vessels in sepsis. Physiologic data of the volunteear:
temperature, 36.8° C; heart rate, 65 bpm; mean arterial pressure, 82 mm Hg. Patient’s hemodynamic data: temperature, 38% C; heart rate, 120
bpm; mean arterial pressure, 60 mm Hg; mean pulmonary artery pressure, 30 mm Hg; pulmonary artery oCcluded pressure, 16 mm Hg; right
atrial pressure, 13 mm Hg; cardiac index, 2.5 Limin - m% pH 7.32; Paca,, 38 mm Hg; Pag,, 65 mm Hg; Sag,, 93%; mixed-venous oxygen satura-
tion, 68%; hemoglobin, &1 g/dl; lactate, 2.9 mbq/L; dopamine, 20 pgfﬂg < min; norepinephrine, 0.4 pgfkg - min.

De Backer, Microvascular Blood Flow Is Altered in patients with Sepsis, Am J Respir Crit Care Med 2002



Orthogonal polarization spectral imaging
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Défaillance microcirculatoire
du choc septique
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Figure 1. Individual chandes in capillary perfusion im the subset of ten patients also irvestigated with
acetylcholine, BASE, baseline; £0OFU, dobutamine; ACH, acetvlcholine,

Daniel De Backer, Crit Care Med 2006



Protéine C activée

Chez I'homme au cours du sepsis il existe une altération de
I’équilibre normal entre coagulation et fibrinolyse

La proteine C activée :

eInhibe les facteurs Va and VIIIa
eNeutralise l'inhibitor-1de l'activateur du
plasminogene



Protéine C activée
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Stabilisation

Donneurs de NO
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RBC flux villus tip (mm/s)
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Changes in RBC Flux
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Donneurs de NO
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Near infrared spectoscopie
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Fig. 1 Eepresentative 510y curve, A, difference betwean maxinm
St value during the reperfusion period and baseline 5t0;. Siope,
slope of the increase in 5tC: during the first 14 s of the reperfusion
period

Jacques Creteur, Daniel De Backer, Jean-Louis Vincent Int Care Med 2007



Near infrared
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Fig.2 Slope in septic patients (n=72). bealthy volunteers (n = 18).
and ICLT control patients (n = 18). Asterisk, Significant difference at
005 level v=. healthy volunteers and ICLT control

spectoscopie
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Fig. 4 Time course of slope (mean =4 5D} in survivors (n = 28: cir-
cles) and non-survivors (7 =24; crosses) ab baseline, and after 24
and 48 hin 52 septic patients. Asferisk, Significant difference at Q.05
level between groups across time

Jacques Creteur, Daniel De Backer, Jean-Louis Vincent Int Care Med 2007



Notion des unités microvasculaires faibles

Reperfusion +NNLA
Heterogeneity

Reperfusion +Methylene
Heterogeneity Blue

Ince C, Crit Care Med 1999



