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Hypovolemic, cardiogenic, and 
obstructive shock occur as a result of 
decrease in cardiac output leading to 
anaerobic tissue metabolism

Septic shock results from distributive 
alterations in tissue perfusion caused by 
abnormal control of microvasculature with 
abnormal distribution of a normal or 
increased cardiac output

Vincent, Intensive Care Medicine 2001;27:S80-92



Sinaasappel, J Appl Physiol 1996: 81;2297-2303 



Sinaasappel, Crit Care Med 1999; 27:1369-1377



Sinaasappel, Crit Care Med 1999; 27:1369-1377



Keyproblem: autoregulatory dysfunction

Pathological distribution of blood flow, 
microcirculatory weak units become 
dysoxic and shunted (heterogeneity)

The microcirculation becomes dysoxic
followed by mitochondrial failure

It is a hidden organ of distress during 
sepsis and MODS not sensed by 
monitoring of systemic parameters
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Orthogonal polarization spectral (OPS) imaging
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Sidestream dark field (SDF) imaging



OPS sublingual, normal



OPS sublingual, sepsis



OPS villi, normal



OPS villi, sepsis



OPS colon, normal



OPS colon, sepsis



0 = no flow

1 = intermittent

2 = sluggish

3 = continuous

Small: 10-25 µm

Medium: 26-50 µm

Large: 51-100 µm
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0.890.84 (0.75-0.93)0.280.89Interrater

Stoma region

0.900.85 (0.79-0.91)0.350.90Interrater

Sublingual

0.890.83 (0.71-0.94)0.360.89Intrarater

0.810.78 (0.67-0.89)0.370.86Intrarater
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Correlation between sublingual and 
intestinal microcirculatory flow

Prospective observational study, single 
center

New stoma in the course of an abdominal
sepsis

Controls: outpatients and patients with a 
less-than-24-hours old intestinal stoma

Sequential OPS imaging day 1 and 3



Patient characteristics (n = 23)

1
4
2
4
6
6

Surgical diagnosis, n
ischemia, vascular
ischemia, mechanical (strangulation)
blow out (carcinoma)
blow out (Ogilvie)
diverticulitis
anastomotic leakage

5
18

Stoma site, n
small intestine
colon

23; 7 (4-14)Dopamine, n (dose in µg/kg · min)

3; 0 (0-0)Norepinepherine, n (dose in µg/kg · min)

22Ventilator, use of, n

20 (14-24)APACHE II score

70 (56-77)Age, years

17/6Gender, male/female, n
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Sepsis (n =23) versus controls (n = 19 / 10)



Sepsis day 1 and 3, sublingual and stoma



MFI sublingual and stoma, day 1


