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The axon packing density has been introduced as a histological index of the
regeneration rate of peripheral nerves. This index expresses the ratio of the
axonal area within the fascicular area of the transversed section.

When the area to be determined is A and the number of axons within it is
n, and the area of each axon is S; (i=1, 2,..., n), then the packing density can

be defined by the following equation ;
s=§&m . D

However, the authors have been studying a means to calculate the packing
density from the average diameter of an axon and the average number of axons
per unit area.

In other words, if the mean diameter of afl axon is a, equation (1) can be
assumed to be

§=-%-n8VA ) )

The problem with (2) is how to determine the variable to use for the diameter,
that is, what to use for d. To determine this variable, graft specimens of the
common peroneal nerve of rats were used, and a fitting test was performed on
the histogram distribution prepared, from which the most theoretical d was
sought.

The histogram of the diameter of the myelinated axons showed a long normal
distribution, and it was found that the transverse cut surface of an axon was

elliptical. Therefore, the mean of log +long diameter x short diameter should be
used for d. If such a correction is not made, the recovery rate in many graft
cases will be overevaluated as being equivalent to or even better than normal

nerves.
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Fig. 1. (Specimen number: 20-DE-A): Histograms of the diameters of myelinated
axons on the peripheral stump at 20 weeks after nerve grafting: On the left
from above, it shows X, Y, (X+7Y)/2 and yXY. On the right, it shows logarithmic
transformation of the left variables (X: long diameter; Y: short diameter). The
curve in each histogram is a normal distribution curve obtained from the mean
and standard deviation. X of this specimen is 13.531 for X. 66.413 for Y, 10.401
for (X+Y)/2, 28.791 for yXY, 8.300 for log X, 8.316 for log, Y, 4.180 for log (X
+Y)/2, and 0.818 for log yXY (critical value of chi-square at 1% risk is 11.34).
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Fig. 2. Results of chi-square tests to see whether or not the
histogram of each variable of axon diameter fits a normal
distribution: A total 108 sections were examined (X: long

diameter; Y:

short diameter).
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Fig. 3. Log normal curves obtained from the mean and SD drawn over the
histograms of X, Y, (X+7Y)/2 and yXY in Fig. 2. It can be noted that the
log normal curves fit the histograms better than normal curves.
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Fig. 4. Period changes of the packing density subsequent to nerve grafting
calculated employing long diameter (X) as diameter variable: The horizon-
tal axis shows the period after nerve grafting, the left vertical axis, the
packing density, and the right vertical axis the calibration when average
normal packing density is considered 100%. Specimens within SD of normal
nerves are shown in dots. Many specimens are overevaluated and thought
to be equivalent to normal ones after 12 weeks or more.
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estimated to be equivalent to normal cases.
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