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In their editorial Drs. Hamzaoui and Shi discuss the 
current uncertainties about the pathogenesis of persisting 
microcirculatory alterations in septic patients who have 
achieved macrohemodynamic targets of resuscitation. The 
question remains whether these alterations occur because of 
suboptimal targets or because of true incoherence between 
macro- and microcirculation which cannot be addressed by 
hemodynamic interventions. We would like to thank Drs. 
Hamzaoui and Shi for their detailed commentary on our 
recent publication on the impact of increased mean arterial 
pressure (MAP) on skin microcirculatory oxygenation in 
septic patients (1).

Our study included septic patients all of whom had 
achieved the MAP target of 65 mmHg mandated by 
the current guidelines (2). In 75% of these resuscitated 
patients an increase of MAP by 20 mmHg resulted in the 
improvement of skin microcirculatory oxygenation. MAP 
of 85 mmHg and higher is frequently seen in practice as 
individualization of blood pressure targets based upon 
the clinical impression of organ perfusion is a common 
occurrence. Even in clinical trials with clearly defined blood 
pressure targets clinicians tend to target higher MAP targets 
than guidelines recommend (3).

The perfusion pressures achieved by clinician guided 
resuscitation result in a subgroup of noradrenaline receiving 
patients who cannot be defined as being in septic shock as 
they can maintain MAP of 65 mmHg without vasopressor 
support. We feel that our study adds to previous research 
in describing the microcirculatory effects of ongoing 
vasopressor infusion in this group of patients. Our data 
show that an increase in tissue oxygenation can be achieved 

in most patients with increments of MAP regardless of their 
baseline pressure. Given this discrepancy of clinical practice 
with the guidelines, the addition of objective evaluation of 
microcirculatory perfusion and oxygenation could serve 
as a superior guide to the restoration of adequate oxygen 
delivery than commonly used macrohemodynamic variables.

Several studies on the effects of perfusion pressure 
manipulation on microcirculation including ours have 
identified a subgroup of patients with microcirculatory 
abnormalities unresponsive to macrohemodynamic 
interventions (4,5). This subgroup which constituted 25% 
of all the patients included in our study can be described 
as having incoherent macro- and microcirculation. 
Although this group can be identified by monitoring the 
microcirculation relevant management strategies in these 
patients are as yet unclear.

The expense and complexity of current methods of 
microcirculatory monitoring precludes their use for 
the selection of optimal macrohemodynamic targets in 
everyday practice. A major feature of microcirculation 
in septic patients is the increase of number unperfused 
and intermittently perfused capillaries leading to the 
coexistence of both hypoxic and well-oxygenated areas. 
The spatial resolution of the available methods except for 
intravital microscopy does not allow clinicians to assess 
this heterogeneity. Simple methods such as mottling and 
capillary refill time (CRT) have been adopted but either 
are qualitative or rely on assessment of a single site, such as 
the nailbed. If a good marker of microcirculatory perfusion 
is to be found it needs to obtain not only single site values 
for blood flow and oxygenation but also an index of their 
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heterogeneity. The main advantage of hyperspectral 
imaging (HSI) is the ability to assess large areas of the 
skin. Heterogeneity of oxygenation can be identified and 
measurement focused on the worst perfused areas. We feel 
that HSI is a very promising technology because of ease of 
acquisition and automated analysis of images, as well as the 
ability to obtain perfusion, oxygenation and heterogeneity 
related values (Figure 1). We agree with Drs Hamzaoui 
and Shi that for the adoption of HSI for routine practice 
reference and target values of the obtained values need to 
be determined in larger studies.

Shock is defined as failure of circulation resulting in 
inadequate oxygen utilization by cells, and attempts at 
resuscitation should prioritize adequate oxygen delivery. 
While current guidelines provide guidance regarding 
macrohemodynamic management to achieve this goal, their 
application in practice shows that many patients benefit 
from an individualized approach. Before development of 
simple, objective methods of assessing tissue perfusion and 
oxygenation that take into account existing of heterogeneity 
individualized approach is difficult to achieve.
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Figure 1 Heterogeneity of skin oxygen saturation in a patient with 
septic shock captured by hyperspectral imaging. Scale of colours 
corresponding to saturation percentages is shown on the right.
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