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F. C., Cotten thread
E:‘ G., Nerve graft

F., Fibural nerve

T., Tibial nerve

T.

Fig. 1. Schematic illustration of nerve grafting.
The length of the grafted nerve (G.) and cotten
thread (C.) is 2 and 3cm, respectively. The
cotten thread was soaked by a saline conta-
ining S. awureus (exponential phase; 4-6 x 107/
each thread) in the infection group, while it
was soaked by a sterilized physiological sa-
line solution in the control group.

Nerve Graft and Infection. Yonezou Sawada, Department of Orthopedic Surgery (Di-
rector: Prof. S. Nomura), School of Medicine, Kanazawa University.
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(b) 4 weeks after operation.

(c) at operation. (d) 1 week after operation. (e) 4 weeks after operation,

Gr, Nerve graft; & DZZ , Cotten thread; @@, Neutrophiles; :‘" , Pus;

% , Connective tissues.

Fig. 2. Schemata of the situation of nerve graft and abscess after operation. 1 week after
operation, the grafted nerve is almost surrounded by abscess. As time goes on, the
abscess become smaller, the abscess wall becomes thicher, and the grafted nerve

shifts outside the abscess.
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Fig. 3. The proximal junction of infected nerve
graft at 1 week after operation (x 40). Many
neutrophiles invade from the gap of the nerve
sheath. All the following figures show the
longitudinal sections of the materials; the left
side of each figure is the proximal side of the
section. Fig. 3-10: H- E stain.

Fig. 4. Large magnification of Fig. 3 (x 100).
Arrangement of the neural scars are disturbed at
the area where neutrophiles are gathered to-
gether closely, but in other areas they are
arranged in an orderly fashion.

Fig. 5. The proximal junction of infected nerve
graft at 4 weeks after operation (X 40).
Neutrophiles in this area are few. The neural
scars become dense and are arranged in an
orderly fashion.

Fig. 6. The proximal junction of uninfected
control nerve graft at 3 weeks after operation (x
40). No invation of neutrophiles. The neural
scars are dense and arranged in an orderly
fashion.

Fig. 7. The grafted nerve in infectious field at 1
week after opration (X 40). No necrosis of the
grafted nerve and no invasion of neutrophiles
from the nerve sheath of the grafted nerve.

Fig. 8. The grafted nerve in infectious field at 4
weeks after operation (X 40). No necrosis and no
destruction of the grafted nerve. Endoneurial
tubes of the grfted nerve are maintained.

Fig. 9. The distal junction of iofected nerve graft
at 4 weeks after operation (X 40). The neural
scars are arranged in an orderly fashion.

Fig. 10. The distal junction of infected nerve graft
at 4 weeks after operation (x 40). The neural
scars are arranged in a confusing pattern.

Fig. 11. The proximal junction of infected nerve
graft at 1 week after operation (x 40). Some of
the regenerating axons are disturbed at the area
where neutrophiles are gathered together closely.
Figs. 11 - 18: Silver - impregnated stain.

Fig. 12. The proximal junction of infected nerve
graft at 4 weeks after operation (x 40). Regene-
rating axons pass across this area in an orderly
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fashion, which is the same as in uninfected
control nerve graft.

Fig. 13. The proximal junction of uninfected
control nerve graft at 1 week after operation (X
40). Regenerating axons are shown.

Fig. 14. The proximal junction of uninfected
control nerve graft at 4 weeks after operation (x
40). Regenerating axons pass across this area in
an ordely fashion.

Fig. 15. The grafted nerve in infectious field at 4
weeks after operation (X 40). Regenerating

axons pass through the grafted nerve in an

orderly fashion.

Fig. 16. The distal junction of infected nerve at 4
weeks after operation (x 40). Regenerating
axons passing across this area in an orderly
fashion are the same as in uninfected contro]
nerve graft.

Fig. 17. The distal junction of infected nerve graft
at 4 weeks after operation (x 40). Regenerating
axons are disturbed in their advances, and a few
of them pass into the distal segment of the nerve,

Fig. 18. The distal junction of uninfected contro}
nerve graft at 4 weeks after operation (X 40).
Regenerating axons pass in an orderly fashion
into the distal segment of the nerve.
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Nerve Graft and Infection Yonezou Sawada, Department of Orthopedic Surgery, School
of Medicine, Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc., 90, 827—839 (1981)

Key words: Nerve graft. Infection.
Abstract
Nerve graftings have never been done in open wounds which might become infected, resulting
in failure of the operation. In this study, an experimental study was undertaken to analyze the
relationship between nerve graft and infection in order to promote the success of the primary
autogenous nerve grafting in open wounds. The present study was performed under a given
condition infected by a certain number of Staphylococcus aureus in the tibial nerve of the Wistar
rat. In an experimentally infected condition, neither destruction nor necrosis of the grafted
nerves occurred, although they were surrounded by abscesses. It was proved, therefore, that the
nerve sheath of the grafted nerve had played an important role as a barrier against the spread of
infection. Neuritis caused by infection was observed on both proximal and distal sutured junc-
tions but none in the grafted nerves. There was no influence of infection on regenerating axons
which were growing in an orderly fashion across the proximal junction and through the grafted
nerve, reaching the distal junction, At the distal junction, however, some nerve grafts showed
that their regenerating axons were disturbed in their advances into the distal stumps of the nerves
by confusing proliferations of connective tissues, while other nerve grafts showed that their
regenerating axons passed across this junction in an orderly fashion, which was the same as
in the regenerating axons of the uninfected control group. These differences were thought to be
caused by the degrees of the spread of infection within the distal junction. The adaptation of the
nerve graft to the stump of the nerve segment was thought to be one of the factors influencing
the spread of infection. On the basis of the results obtained, it was concluded that the primary
autogenous nerve -grafting in open wounds, which might become infected, could make axonal
regeneration as successfull as in uninfected wounds, provided that the injured nerve was thin, the
gap of the nerve was not large, the nerve graft used had a diameter similar to that of the host
nerve, and the nerve graft could be sutured to the host nerve with good adaptation by atraumatic
handling,
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