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Microcirculation: No Excuses Left for not Assessing!
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The microcirculation is vital in providing essential components throughout the
organism. It is also delicate and deteriorates early in shock patients. Therapies aimed

at improving macrohemodynamic values are expected to improve microcirculation also.
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However, there is an increased evidence that loss of hemodynamic coherence may occur
in some shock patients. This makes monitoring of the microcirculation an important step
in managing shock patients. The newly introduced software substantially decreases the
workload imposed on the operator

Introduction

Microcirculation is crucial in delivering oxygen, nutrients,
regulating immune functions and removal of the waste products
[1]. Vessels smaller than 20um in diameter constitutes this network.
Normally, microcirculation holds around 10% of the total blood
volume. As it is involved in vital functions, its monitoring in critical
illness is deemed essential [2]. Shock is common amongst Intensive
Care Unit (ICU) Patients. Regardless of the shock type, fluid
administration and inotropic and/or vasopressor drugs remain the
backbone of the therapy. This modality aims for the normalization
of macrohemodynamic parameters, such as blood pressure and
cardiac output. It is anticipated that an improvement in these
parameters will result in an improvement in the microcirculation
also. However, it was shown that it is not the case in shock patients.
This mismatch between the macro and microcirculation has been
termed as a loss in hemodynamic coherence [3]. Hemodynamic
incoherence is an independent factor of organ dysfunction and
mortality. Additionally, microcirculation is the first circulatory
system to be affected by shock and the last to improve [4].

Four types of microcirculatory alterations are described [3]:

a) Type 1: Flow heterogeneity is dominant in sepsis. It is
characterized by stagnant capillaries circulating next to fast
flowing ones. This causes a shunting of oxygen and a reduction
in oxygen extraction capacity.

b)  Type 2: Decreased 02 capacity causes type 2 alterations.
Excessive fluid resuscitation that causes hemodilution is a
typical type 2 alteration.

c) Type 3: Microcirculatory stasis which is caused by the use
of excess vasopressors or increased pressure in the venous end,
such as fluid overload, leads to type 3 alterations.

d) Type 4: These are defined as a decrease in the density of
the capillaries due to leakage. Tissue edema is a typical example
of type 4 alteration (Figure 1).

Microcirculation assessment via hand-held vital microscopes
(HVMs) provide insight into the pathophysiology of the shock.
A clinician may interpret the findings as a deterioration in the
convective and/or diffusive component of the oxygen transport to
the tissue and manage the shock therapy accordingly. This explains
why monitoring these two determinants of oxygen transport is
essential in quantifying microcirculatory function [5,6]. In addition
to monitoring oxygen transport, microcirculation assessment
also gives details of inflammation and leukocyte activation [7].
Leukocytes can be tracked and counted. Thanks to the advancement
in technology, the heavy workload imposed by previous generations
of HVMs and software, is now past [8]. The newly introduced
software can analyses 200 times faster compared to the gold
standard. It is imminent that HVMs will be a close companion at the
bedside in assessing and managing shock patients in the ICU.
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Figure 1: Microcirculatory Alterations [3].
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