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I. Introduction 

Capillary microscopic examination means examining the smallest vessels of the human organ, the 

capillaries. The peripheral blood circulation is very sensible for certain illnesses e.g.: autoimmune 

diseases, diabetes. In many cases the deformations in the blood circulation can be observed before 

other symptoms, therefore capillary microsopic tests play an important role in the early identification 

of the diseases. 

In our presentation we will introduce the first results of a computer aided evaluation system. The 

aim is to develop computer algorithms, which can process capillary microscopical images 

automatically or with little human intervention, furthermore to give definitions of objective and 

quantitative measures with which subjective attributes can be replaced. In addition we also would 

like to create a cheap and widely applicable appliance with which high quality images can be created.  

The presentation describes attributes of the capillary microscopical images in short, reviews the 

main steps of image processing, the difficulties, the edge-detecting algorithm that is used for 

detection capillaries, and the first results of the validation. 

A. The main attributes of capillary microscopical images 

 

1. figure Healthy pattern 

The capillary microscopical pattern of a healthy subject can be seen on figure 1. In the picture the 

vessels are ordered into rows, their shape is regular “hairpin”, pointing to the same direction. Every 

capillary has two parallel stems: a thinner called arterial section, and a wider called venous section. 

They are connected with a winding part called apical section.  

The most important parameters that can be extracted from the picture: 

• The arrangement of the vessels 

• Sizes of the hairpin (length, distance of the two stem, diameters) 

• Shape of capillaries 

• Linear density 

• Occurrence of micro hemorrhages 

• Visibility of SVP (Subpapillary Venous Plexus) 
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In certain diseases the healthy pattern changes. In many cases the regular arrangement breaks up. 

If the vessels become dilated, giant- or megacapillaries come into existence. The hairpin shape can 

also be changed: the medical literature classifies the modified shapes into the following groups: 

meandering, bushy, ball, tortuous and ramified. The linear density decreases in general, in certain 

cases micro hemorrhages can be observed, and the visibility of the SVP increases.  

II. Computer aided evaluation 

A. The method of image recording 

There is a generally accepted method for capillary microscopical examinations, hence we have 

also followed this method [1], [2], [3]. Our present database was created with a stereo microscope. 

We used paraffin oil for increasing the transparency of the skin, and a light source (intralux 6000) 

with cold light. The direction of the light was approximately 45º.  

B. Image processing 

The aim of the computer support is to support image storage and evaluation. At this time only the 

first steps have been solved. We have already developed an input system, with which images and 

other information can be stored in a directory structure. We have already implemented an edge-

detecting algorithm for locating capillaries and we have given a solution for the following problems: 

• Separation of the tree sections of capillaries 

• Measurement of linear capillary density 

• Detection of micro hemorrhages 

C. Test  method 

We checked two parameters: detection of vessels and the line selected by the algorithm for 

measuring linear capillary density. We used two sets of test images: a set of high quality images (8 

images), and a set of lower quality images (50 images). 

D. Results 

For the lower quality images 84.8% of the vessels have been detected, the line selected for linear 

density measurement is good in 86.4% of the test cases, and not optimal but acceptable in 10%. For 

the higher quality set 95.6% of the capillaries have been detected, the selected line is good in 37.5% 

of the cases, acceptable in 45.8%, and not acceptable in 16.7%. 

III. Conclusion 

Considering the test results currently our system can not be used for fully automatic density 

measurement, but it is capable for capillary detection, hence it can be used with human control. 
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