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Abstract : A high dose local anesthetic, 5% lidocaine, and a semi-permanent neurolytic agent,
99% alcohol, were infused at the infraorbital foramen. The purpose of the paper is the progression
in morphological change was observed light microscopically and electron, from nerve injury to
regeneration.

Immediately after drug injection, there were no significant changes seen in either the alcohol or
lidocaine treated groups. One day after drug injection, both the alcohol treated group and the
lidocaine treated group showed almost complete destruction of the myelinated nerve fibers within
the fascicle. In the alcohol treated group, this damaged state persisted for 1 month post-injection.
In the lidocaine treated group, however, there was a 50% reduction in the number of damaged
myelinated fibres by the 3 day post-injection. In the alcohol treated group, it was observed that
between 2 months and 3 months post-injection. 75% of the myelinated nerve fibers were less than
5 um in diameter, while 20% were thick myelinated nerve fibers greater than 5 um. 6 months after
the injection, it was observed that 70% of myelinated nerve fibers were of thick diameter, whilst
30% were thin. These values were very similar to those seen in the control group. In the lidocaine
treated group, it was observed that from 1 week to 6 months post- injection, the percentage of
myelinated nerve fibers less than 5 ym gradually decreased, while the percentage of fibers greater
than 5 um increased. Approximately 5% of the fibres remained damaged.

Our results demonstrate that the percentage of thick myelinated nerve fibers increased between
3 months and 6 months post-injection. This period correlates well with the period of time taken
for clinical re-block administration. This correlation suggests that it takes a set amount of time for
regenerative nerve fibers within the fascicle to grow to a length exceeding 5 ¢m and become
functional. This further suggests that sensory function is regained even before the ratio of thick
and thin myelinated nerve fibers returns to normal levels.
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Fig. 1. Control group.
There were no differences detected in the
saline-injected group (b) versus the control
(a), nor between the glucose-injected
group (c) and the control.

Fig. 2. Transmission electron microscope image of the infraorbital nerve from control tissue normal.
It can clearly be seen that each nerve fascicle contains numerous axons covered by myelin

sheaths. Schwann cells can be seen surrounding the myelin sheath. There are diverse sizes and
thicknesses evident.

S: schwann sell
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Fig. 3. Alcohol treated group.
One week post-injection (d), there were some myelinated nerve fibers exhibiting damage, but on
the whole, there were no significant changes noted. Between 1day (b)and 1week (d)
post-injection, most of the nerve fibers had been destroyed. After 2 weeks (e), destruction of the
nerve fibers had dramatically decreased, and thin myelinated fibers had begun to appear. Between
2 weeks (e) and 3 months (g) post-injection, there were no significant changes observed. After 6
months (h), the number of thick myelinated nerve fibers had increased. From immediately (a) after
the injection to 3 months (g) post-injection, it was clear that nearly all of the nerve fibers
exhibited some damage to the myelin sheath.
a: 1 hour post-injection b: 1day post-injection ¢: 3 days post-injection
d: 1 week post-injection e: 2 weeks post-injection f: 1 month post-injection
g: 3 months post-injection h: 6 months post-injection

Fig. 4. Transmission electron microscope image of the alcohol treated group. 1 day post- injection.
The myelinated nerve fibers in the fascicles show aggregation of the myelin sheaths and the axon
has undergo slight atrophy (a-c, arrow head). There are some rare instances in which the myelin
sheath has split (d, arrow head).
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Fig. 5. Alcohol block 2 weeks post-injection TEM
There is a macrophage which phagocytizes the mylinated nerve at the center of figure. Insert:
High magnification of macrophage.

Fig. 6. Lidocaine treated group.
There was no significant damage seen in the nerve fibers immediately (a) post-injection. 1 day
post-injection (b), however, most of the nerve fibers had been destroyed. 3 days post-injection (c),
the number of destroyed nerve fibers had reduced by 50%, and by 1 week post-injection (d), the
number of destroyed nerve fibers had dramatically decreased. Between three days(c)and 3
months post-injection (g), many thin nerve fibers were seen. Even after 6 months (h), myelinated
nerve fiber damage could be seen.
a: 1 hour post-injection b: 1 day post-injection c¢: 3 days post-injection
d: 1 week post-injection e: 2 weeks post-injection f: 1 month post-injection
g: 3months post-injection h: 6 months post-injection
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Fig. 7. Transmission electron microscope image of the lidocaine treated group. 1 day post-injection.
The myelin sheaths of the nerve fibers in the fascicles are thin and have been damaged in such a
way that the foramen has opened. Atrophy of the axon (*) is clearly visible (a-c). Damage was

evident in a variety of different patterns (d).
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Fig. 8. Measurement of the diameter of myelin
sheath
white column: Myelinated fibers greater
than 5 /m in diameter
gray column: Myelinated fibers less than
5 um in diameter
black column: Damaged nerve fibers
a. In the control group, approximately
80% of all nerves are myelinated fibers
that were greater than 5 m in diameter.
In the saline-injected group,
approximately 50% of all nerves were
myelinated fibers of less than b5um in
diameter. In the glucose-injected group,
approximately 35% of nerves were
myelinated fibers of less than 5/m in
diameter.
b. In the alcohol-injected group, nearly all
of the myelinated fibers were greater
than bHum in diameter immediately
post-injection, and  from 1 day
post-injection to 1 week post-injection,
most of the nerve fibers had been
destroyed. From 2 weeks post-injection
to 3 months post-injection, myelinated
fibers of less than 5um in diameter
constituted about 75% of all fibers, and
by 6 months post-injection, more than
65% of nerves were myelinated fibers
which were greater than b5um in
diameter.
¢. In the lidocaine-injected group, 30% of
the total number of nerve fibres
immediately post-infusion were
myelinated fibers which were less than
5um in diameter. One day later, most of
the fibers had been damaged. Three days
post-injection, the damage had reduced
and approximately 50% of fibres were
myelinated fibers which were less than
5un in diameter. One week later, the
number of nerve fibers exhibiting
damage had further decreased, and thick
nerve fibers greater than 5 um in diameter
constituted approximately 30-409% of all
nerve fibers. This state continued until 3
months post-injection. After 6 months,
nerve fibers showing damage had
reduced to approximately 5%, with 60%
of nerves being myelinated nerve fibers
which were greater than bum in
diameter.
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