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Electronmicroscopic Changes of Rat’s Sciatic Nerve after Phenol Injection or Drip

Soon Ae Suh, MD.*, Jae Kyu Cheun, M.D., Sung Won Jung, M.D.

and Jin Mo Kim, M.D.
«

Department of Anesthesiology, Keimyung University School of Medicine
and *Sinsegae Hospital, Taegu, Korea

Background: Phenol is the most commonly used neurolytic agent for the management of intractable
somatic pain, but side effects such as motor dysfunction and potential loss of bladder or rectal sphincter
function develop following their application. This study observed functional changes of hind limb and
neuropathologic changes in the sciatic nerve after phenol application, highlighting the time of nerve
regeneration.

Methods: Functional changes in hind limbs were observed for 6 weeks and the distal part of the
phenol-injected or-dripped sciatic nerve was severed in 3 rats of each group respectively at 10 minutes,
1 hour, 24 hours, 3 days, | week, 2 weeks, 4 weeks and 6 weeks. The pathologic changes in the severed
nerves were observed under the electron microscope.

Results: The phenol-injected or-dripped hind limbs showed more pronounced motor weakness and
more obvious gait changes. About 2 weeks after the phenol application, gradual improvement of gait
changes began, and after 6 weeks, motor weakness and gait changes were no longer perceptible. In
the group with phenol injection, at 10 minutes after injection, destructive lesions were confined to
unmyelinated fibers and the myelin sheath of small myelinated fibers. On the 3rd day and at | week,
pathologic changes on axonal fibers and Schwann cells were in progress with phagocytosis in spite of
myelin restitution. From 2 to 4 weeks, axonal regeneration and remyelination appeared concurrent with
myelin disintegration and axonolysis, and histologic findings at 6 weeks were similar to those of the
control group. In the group with phenol drip, the histologic changes in the sciatic nerve were very similar
to the injection group.

Conclusions: These results suggest that histopathologic lesions after a phenol application on the
peripheral nerves are not influenced by application methods. The progress of histopathologic changes
is obvious according to the time interval following the phenol application. Accordingly, side effects
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that developed following the use of phenol may be improved around the time when the nerve regeneration
occurs, between the second and fourth weeks after the injection »

The course of histopathblogic changes and clinical findings following the application of phenol is very
similar to the previous experiment. using alcohol. (Korean J Anesthesiol 2000; 38: 713 ~725)

Key Words: Analgesia: pain. Anesthetics, local: phenol. Anesthetic technique: regional; sciatic.
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Table 1. Electron Microscopic Findings of Rat's Sciatic Nerve after Phenol Injection or Drip

Phenol (drip/injection)

10 min 1 hr 24 hr 3 day 1 wk 2 wk 4 wk 6 wk
Axon
General
Atrophy Y Bt [+ 4+ + 4]+ + 4]+ 4t Sy
Separation -/~ T/x + [+ + -+ + ++/+ ++/+ +]+ —/-
Rarefaction S —-{- =+t -+ +/+ [+ . -
Decrease == == == == +++ e e
Regeneration e f e e -] —/= +/+ +/+ —f—
Neurofilaments
Decrease = -/ —/— +[+ ++ [+ + o+ e e -/
Neurotubules
Decrease —f o —]— +/+ +++/+++ -] Sy - -
Endo. reticulum
Increase -]~ +/+ o e —/- - - —/—
Mitochondria
Decrease -/~ e e +/4+ —/= —/- - —f—
Schwann cell
General
Increase == -l-  —/= —/- —f= —]- i+ ]+ +
Atrophy o t/+ +/+ A+ +/+ + +/+ +/* —f
Endo. reticulum
Swelling -]~ £+ o -] —f— e —/- -
Mitochondria
Swelling -f~ T/+ - e e . -] —f
Dense bodies e ol —f— +/+ + +/++ —/- —/- -
Phagocytosis
Axon A S S A +[ o Y L B
Myelin —/— e —= H+H[++ A+t = -/ —f-
Myelin lamella
Irregularity + [+ + ]+ o e e -= —/- -
Loose arrange ++/++ +/+ o e —/= —/- —f— —-—
Destruction + 4+ o e e - —/- —/-
Separation - —(— +/+ +/+ + [+ +f+ -/ -
Remyelination o S Al == -/- +/+ +/+ A
Mucoid degeneration —/~— -/ +/+ —f— e - —/- By
min: minute, hr: hour, wk: week, —: no change, =*: trace, +: mild, + +: moderate, + + + +: severe, + + + +:

very severe.
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Fig. 1. Rat, sciatic nerve, control after saline injection. Myelin sheaths of large myelinated fibers (A)
and unmyelinated fibers (B) are relatively well preserved, except occasional separation of myelin lamellae
in some fibers. Axons (C) are also relatively well preserved (original magnification x 8,750).

drip. Myelianted and unmyelinated fibers are relatively
well preserved. Only slight degree of interstitial edema is noted (arrows){(original magnification X 6,250).

Fig. 2. Rat, sciatic nerve, 10 minutes after phenol
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Fig. 3. Rat, sciatic nerve, 1 hour after phenol injection. Large myelinated fibers show detachment of
axons from myelin sheath in focal areas (arrows)(original magnification x6,250).

i

Fig. 4. Rat, sciatic nerve, 3 days after phenol inje'c*dbn_‘Accumulntion of macrophages (arrow) and some
debris of myelin materials are noted between shrinked axon and myelin sheath (arrowheads)(original
magnification X 6,250).
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Fig. 5. Rat sciatic nerve, 1 week after phenol injection. Fragments of myelin (arrows) are phagocytized
by accumulated macrophages. Axons are destroyed in some large myelinated fibers (atrowhead)(original
magnification X 7,500).
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Fig. 6. Rat sciatic nerve, 1 week after phenol drip. Some of axons of unmyelinated fibers are largely
swollen with rarefaction of the axoplasm (arrow). A Schwann cell contains myelin ovoid (arrowheads)
(original magnification X 3,750).
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Fig. 7. Rat, sciatic nerve, 2 weeks after phenol deip. Marked degree of intetstitial edema (arrows) is
noted near perineurium (original magnification X 5,000).

Fig. 8. Rat, sciatic nerve, 4 weeks after pheno! drip. Myelin ovoid is noted in the axon of large myelinated
fiber (arrows). Myelin sheaths and axons are relatively restored (original magnification x 5,000).
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Fig. 9. Rat, sciatic nerve, 4 weeks after phenol] injection. Changes of axons and myelin sheath are almost
restored and only focal area of detachment of axon from myelin sheath is remained (arrows)(original
magnification X 6,250).

Fig. 10. Rat, sciatic nerve, 6 weeks after phenol drip. Almost all fibers show restoration of normal
structures, but myelin of some fibers show still separation of lamellae (arrows)(original magnification
% 7,500).
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