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Introduction:
During the second consensus meeting on microcirculatory analysis the exploration of novel parameters related 
to physiological function of the microcirculation was proposed. Capillary hematocrit (cHct) is a direct measure of 
capillary hemodilution, a potential mechanism of microcirculatory dysfunction in states of shock. Our hypothesis 
was that by application of advanced computer vision (I) cHct can be reliably measured in given capillaries, and 
(II) change in cHct reflects capillary hemodilution induced by cardiopulmonary bypass (CPB). 
Methods:
In 11 patients undergoing coronary artery bypass surgery 3 sublingual capillary microscopy videos were 
recorded before and during CPB primed with HES 130/0.4. Per-capillary cHct was estimated as the product of the 
number of red blood cells (RBC) and an assumed volume of 90nl, divided by the capillary volume including 
plasma gaps. RBC number was assessed by manual counting in the first frame of a given video clip, as well as 
using a novel advanced computer vision algorithm employing blob detection to calculate the mean per-capillary 
RBC number in all frames of a given video clip (Fig 1). 
Results:
100 capillaries were analyzed, within a total of 100 and 322000 frames using manual and algorithmic analysis. A 
good correlation was found between both methods for cHct (r=0.79, p<0.01, Fig 2). CPB initiation resulted in an 
decrease in cHct from (mean±SEM) 0.23±0.02 to 0.18±0.01, p<0.001 and 0.23±0.02 to 0.18±0.01, p=0.05 in manual 
and algorithm. 
Conclusion:
Accurate measurement of cHct is possible using advanced computer vision, and it reflects hemodilution induced 
by initiation of CPB. cHct further is a determinant of capillary delivery of oxygen. Combined with the assessment 
of functional capillary volume, blood flow velocity, and capillary hemoglobin saturation, cHct may enable direct 
optical quantification of capillary delivery of oxygen as an integrated functional parameter of the 
microcirculation. 
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Detection of single erythrocytes using a novel advanced 
computer vision algorithm in a representative capillary 
ribbon extracted from a video frame of the sublingual 

microcirculation.
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Correlation and Bland-Altman analysis of per patient capillary hematocrit (cHct) as measured manually and using a novel 

advanced computer vision algorithm.


