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Formulas for calculation of  the section non-perpendicularity error in estimation of  the peri- 
meter and cross-sectional area of  microvessel profiles are proposed for the two-dimensional 
isotropic approximation. A relationship was established between the bias and random error 
associated with non-perpendicularity corresponding to 0 for microvessel profiles meeting 

r a i n  

the condition 0 <B/C< 1, where B and C are the minimum and maximum axes of  the micro- 
m i l l  

vessel profile, respectively. 
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Ultrastructural morphometry is widely used in the study 
of  microvessels (MV), the primary geometric charac- 
teristics being the basement membrane perimeter (PMv) 
and cross-section area (SMv) of MV. However, true 
values of  these parameters are usually overestimated 
due to non-perpendicular section orientation. 

There are some approaches minimizing the this 
section non-perpendicular error (SNE) [1-4]. The most 
widespread method is based on non-perpendicularity 
error, i.e. the minimum axial ratio (0mi,). According to 
this method, measurements are performed only for 
MV profiles, in which the minimum (B) and maxi- 
mum (C) axes meet the condition 0 <B/C<I. Other 

r a i n  

profiles are rejected as non-representative. 
The accuracy of  the morphometric analysis made 

by this method largely depends on factor 0 . .  There 
m m  

is no particular guidance in the literature how to choose 
the optimal 0mi n. We calculated SNE for SMv and Puv 
measurements at different 0 under conditions of  

r l l m  

two-dimensional isotropic arrangement of  vessels. In 
this approximation, MV are randomly oriented on a 

Laboratory of Extreme States, Research Center, Department of Infor- 
matics arm Medical Statistics, L M. Sechenov Moscow Medical Aca- 
demy, Address for correspondence: rkasnoperov@hotmafl.com, Kras- 
noperov K .%. 

plane or a curved surface. Two-dimensional isotropic 
arrangement is a good approximation for MV laying 
in superficial layers of  the derma, in the cornea, peri- 
toneum, pleura, arachnoid membrane, etc. Sections are 
cut at the random angles perpendicularly to the plane in 
which MV are arranged [5]. 

Estimation of  SNE for SMv measurement. Let us 
approximate a short segment of  MV basement mem- 
brane by a cylinder with radius B. Assume also that 
the radius o f  longitudinal curvature and characteristic 
length of  MV diameter variations far surpass B. Then 
the ellipse area on the section plane inclined by angle 
a (Fig. l) is: 

SMv = ~BC = nB2xC/B = rcB2/cosa. 

Theoretically, o~ varies from -r~/2 to r~/2 and its 
values are distributed uniformly over this interval. The 
condition 0min_<B/C<l imposes a restriction on possi- 
ble (~ deviations. As coso~m =0m~ ., a can vary in the 
range [-arccOS0mi,; arccOS0min]. Thus, the admissible 
interval o f  o~ deviations is 2arccos0m~ n, and the densi- 
ty of  MV distribution over angle a [D(a)] and the 
portion of  MV profiles meeting the above condition 
(Q) can be determined from the formulas: 

D(~) = U2 arccos0~,  
Q =2 arccos O mJn. 
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