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Fig.1. Longitudinal section of the proximal suture site one week after frozen
nerve grafting. On the left side of the suture line, retrograde Wallerian
degeneration of the nerve fibers is seen. The left side of the following

longitudinal sections is the proximal side of the nerve. Silver-impregnated
stain, X40.

Fig. 2.

Midportion of the frozen nerve graft 3 weeks after transplantation. Only
a few fibers with small diameters are regenerating through the axon debris of
the graft. Silver-impregnated stain, X100.
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Fig.3. Longitudinal section of the proximal suture site one week after fresh
nerve grafting. Many regenerating axons are outgrowing from the axons
stumps, and some axons are growing into the graft. Silver-impregnated stain,
X 40.
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Fig. 4. Midportion of the fresh nerve graft 2 weeks after surgery. The fibers
with small diameters are regenerating through the axon debris of the graft.
Silver-impregnated stain, X100.

Fig.5. Midportion of the predegenerated nerve graft one week after transplan-
tation. A slight amount of axon debris is scattered. Silver-impregnated stain,
% 100.
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Fig. 6. Longitudinal section of the distal suture site 4 weeks after predegenera-
ted nerve grafting. Many regenerating axons pass through the distal suture
site. Silver-impregnated stain, X 100.
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Fig. 7. Diagrammatic representation of frozen nerve graft. The axons regenerate
through a half length of the graft 3 weeks after grafting and through the

distal suture site 4 weeks after grafting.
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Fig. 8. Diagrammatic representation of fresh nerve graft. The regenerating
axons pass through the distal suture site 3 weeks after grafting.
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Fig.9. Diagrammatic representation of predegenerated nerve graft. The
regenerating axons pass through the distal suture site 3 weeks after grafting as

well as fresh nerve graft.




RIEMBEEECBI 2L 27 VRO BE 965

Fig.10. Proximal portion of the frozen nerve graft 2 weeks after surgery.
Passage of Schwan cells and other cells is seen at about 4 mm distal from the
proximal suture site. Hematoxylin-eosin stain, X 40.

Fig.11. Proximal suture site of the fresh nerve graft 2 weeks after surgery.
There are large number of cells in the proximal stump and graft. Hematoxyl-
in-eosin stain, X40.
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Fig.12. Midportion of the predegenerated nerve graft 2 weeks after surgery.
There is change of vacuolation in the endoneurial tubes. Hematoxylin-eosin

stain, X 100.

Fig.13. Microangiograrn’ one week after frozen nerve grafting. Intrinsic vessels
from the proximal segment are visible passing through the suture site, but
revascularization is not seen in the graft.
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Fig.14. Microangiogram 4 weeks after frozen nerve grafting. Revascularization
is seen at the midportion of the graft.

Fig.15. Microangiogram one week after fresh nerve grafting. Adequate
revascularization is seen at the midportion of the graft. ‘
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Fig.16. Microangiogram 2 weeks after predegenerated nerve grafting. The large
and small vessels are patent in the graft and distal suture site.

Tablel. Properties of compound nerve action potential after implantation of 3
kinds of nerve grafts

Weeks Amplitude Latency Conduction velocity
after
grafting (V) (msec) (m/sec)
9 7.754+ 3.36 2.1040.43 20.02+ 4.80 (n=4)
10 8.66+ 3.30 2.03£0.23 29.77+ 2.93 (n=23)
Fresh 11 20.00+ 7.35 1.63%0.10 37.03+ 0.94 (n=4)
nerve 12 12.67% 4.27 1.58+0.26 38.70+ 4.20 (n=286)
14 24.86+ 9.85 1.41£0.23 43.57+ 6.24 (n=1T7)
graft 16 25.75+ 8.03 1.18£0.11 51.31+ 4.41 (n=8)
18 34.00+ 9.93 1.25640.16 48.91+ 5.61 (n=286)
20 60.6715.50 1.04£0.10  59.12+ 6.31 (n=19)
11 11.33+ 0.94 2.3040.17 26.20+ 1.56* (n=3)
Frogen 12 15.33+ 8.99 1.7640.3  35.13% 6.22 (n=3)
nerve 14 19.60+£10.38 1.64x0.37 38.06+ 6.90 (n=275)
16 18.86+ 6.75 1.4940.17 40.80% 5.02* (n=17)
graft 18 18.00% 2.45 1.45%0.23 42.32+ 5.95 (n=4)
20 42.50£21.51 1.20+0.23 52.18£10.24 (n=26)
10 14.25+ 6.42 2.00+0.08 30.05+ 1.06 (n=4)
Prede- 11 13.75+ 5.40 2.24+0.46 27.85+ 5.81* (n=14)
generated 12 14.25+ 9.34 1.83+0.17 33,10+ 2.80 (n=4)
nerve 14 18.80L 6.27 1.75%0.24 34.78+ 4.27 (n=25)
graft 16 21.00£12.30 1.66+0.19 36.86+ 4.11*(n=75)
18 27.00+ 9.00 1.43+£0.09 42.13+ 2.60 (n=4)
20 22.67+11.12 1.15£0.23 54.23+10.98 (n=3)

Values are expressed as mean=®SD(n).

* p<0.05, compared with conduction velocity of compound nerve action potential
in fresh nerve grafting at each week by ANOVA followed by Duncan’s multiple
comparison.




RIBHREEICB T2y 27 v @laDRE 969

BHEMETIE 9 BE® 29.0m/s » 5208H® 59.1m/s
TR 2B T O, REBIEE, THBEEED
BEFHNZEARL TO L ST R LE B EIE A %
EL, FECEDOHZBL A SN 00 B TREES
e, BREEHW Tm/s, 5m/s BOBETH- T
(£1). HEHEL2RET 2 12BL, RIS L AE
CENHEMER RO R EVEMEMNOESAE T
L, L artifact #BRAIT 2D %<5 4V ik
mWOREIX C-NAP 2 U LHEL /2. BRI EE
BEMTRIGER, F#EBEHTE 9B, FHRE

HTHIGBETHo7. G0 ROHBI BB
HTIHI0GER (439 1307, Hsesmeec 7 88 (4
PR 1), ZUEBEHTSEE (4R 13) THo
7z Bt o THIIREFHR IS BT RS HERS 1T Eh N R R
¥ 305 55EEBN, FUEBHEETEN B0,
Aotz (F18).

e =

EERCB O TRBHENEE L, BBO Bk
KETROUEBERREZFET 200412
a7 AR T % b b Biingner band DEE N EE

®
e e
e e o ®
e oo * o
A 00 0e@ .::‘:
O00 Oeoeeee e . 00666
O00O00O e ®e e e Coe ©606eee
CoOO0OCeeeeee C0OCeeoeeeeee
OO0OO0OCee®ee oo OO0 0 ®O©O00 6 e e
O®® 00600006 e
@
O e @ ®
CoO0e e O e e
B | O OC00O0 e e e Coee e
O 00O0OOE®E®S®e B o) OO0 ee®e e
Cooosases
CooooOoeeee OC0O0Oe®©©®e e e e
® o e

©Coo0o0Oo0O0eee CoOOCeeeeee
100000 e e e e NN NN F N NN X K
OCOO0OO0OOCe oo @ o @ cleNoN N N NN NN N )
0000 ©®® e e e OO0 ©0000@EO6SEe
7 8 9 10 Il 12 14 16 18 20 6 7 8 9 10 Il 12 14 16 18 20

Weeks after grafting

Fig.17. Recovery of M-wave after implantation
of fresh nerve graft (A), frozen nerve graft
(B) and predegenerated nerve graft (C). Open
and closed circles represent individual rabbits
without or with detectable M-waves, re-
spectively, after regeneration periods indicated
below.

Weeks after grafting

Fig.18. Recovery of compound nerve action
potential after implantation of fresh nerve
graft (A), frozen nerve graft (B) and prede-
generated nerve graft (C). Open and closed
circles represent individual rabbits without or
with detectable compound nerve action
potentials, respectively, after regeneration
periods indicated below. :
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