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A novel nerve reconstruction technique using liquid nitrogen-treated
tumor-bearing nerve graft
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Although the liquid nitrogen treatment has been used for malignant bone
tumor sterilization, its use in the preparation of nerve grafts has hitherto not been reported.
Despite tumor involvement and freezing treatment, tumor-bearing frozen grafts demonstrated nerve
regeneration activity, with no local recurrence observed at 48 weeks postoperatively in nude rats in

this study. Our study revealed that the frozen nerve autograft has a similar regenerative potential
as that of a nerve autograft. Though the findings in a rat model do not guarantee efficacy in
humans, if they are substantiated by large-animal models, clinical trials will be needed for
evaluating the efficacy of the tumor-bearing frozen nerve grafts in humans.



quality of life QOL

invivo
1 Wistar 12 250-300g
10mm Auto
F-auto 10mm Resec Auto , F-auto
9-0 Auto 4,12, 24, 48
6 F-auto
5 5 5
2 F344/NJcl-rnu/rnu 10
100-150g HT1080 5x 105 /100 pL
2 10mm
1
5mm F-tumor 24 48 6
3
Sciatic functional index (SFI),
S100 Neurofilament NF
ImageJ NIH
1 S100 NF
1,2 48 0 micro-CT

LaTheta, LTC-200, Hitachi Aloka Medical Ltd.

Inc.

Shapiro-Wilk
P<0.05
Boneferroni/Dunn
Mann-Whitney
1BM P<0.05

Synapse Vincent Fujifilm

one-way ANOVA
5100 NF
IBM SPSS version 24.0

AP-183912



/

1A  Resec

12 8

SF1
1B
F-auto 12 48
Masson®s trichrome
Auto F-auto Resec
12 48 Auto F-
NF

12w 24w 48w

o o
Auto F-auto *p<o05
** p<0.01

4w

1 4
4 Auto F-auto
Resec Auto F-auto
24 48 Resec Auto
/ 12 Auto F-auto
1C Auto 12
Resec 1D
Resec Image J
4
S100
auto 2A, B
2C, D
5.3 * * * *%
i * *| bk * ek *
*
0s . % 4 4 8 8 =
0.6 q& o
0.4 B g
® L] L] & w» =]
0.2
0
Ow 4w 8w 12w 16w 20w 24w 32w 40w 48w
A = Auto  F-auto = Resec ** :g:gi
40 *% *
*
-60 |—‘
g @
-100 é &= B
-120 E E’,I‘EI %
-140
-160
Aw 12w 24w 48w
B o o *P<0.05
Auto F-auto Resec **P<0.01
7
* *
6 ‘_‘ **‘
5
4 B
E 4w
3
2 == =] e
1
0
Aw 12w 24w 48w
C o o *P<0.05
Auto F-auto Resec **P<0.01
* ¥
0.9 Lt *
0.8 i é
0.7 E_gﬁ
0.6
0.5 2
0.4 A, B S100
0.3
D NF
0.2
0.1 é@é é g @
0
Aw 12w 24w V\gp -
D IjAuto F-auto . Resec ++P<0.01
1 1 SFI /

B SFI C D

4w 12w 24w 48w
"Auto F-auto P<0.05
D ** P:0A01
1 Control
/ Bar=100um
/ Bar=100um




SFI

1)

2)

3

4)

5)

6)

7)

8)

9)

2 CT /

4 1.2
1 ==
3A 3B 3C
= = é =3
3D % Swo | o2 B = = ® -
3F NF 3G 0.6
SFI S100 0.4
0.2
0
A Ow 4w 8w 12w 16w 20w 24w 32w 40w 48w
48 2.5 1.8
) 16
X
= | B3
1.2
1 1
1
i . 0.5 08
Saebye C, et al. Changes in functional
outcome and quality of life in soft tissue 0 06
. s . 24w 48w 24w 48w
sarcoma patients within the first year after *P<0.05 *P<0.05
surgery: A prospective observational study. B poor G " P<0.01
Cancers (Basel) 12:463, 2020 40 %

k% 1.6
Martin E, et a. A systematic review of _Zg L4
functional outcomes  after  nerve 70 1'i T
reconstruction in extremity soft tissue | g0 o3

sarcomas. A need for genera 90 '

0.6
implementation in the armamentarium. J | _100 E 04
Plast Reconstr Aesthet Surg. 73:621-632, | _110 02
2020 -120 0
24w 48w 24w 48w
. . - * P<0.05 *P<0.05
Tsuchiya H, et al. Reconstruction usingan | D wp00l E **P<0.01

autograft containing tumour treated by

liquid nitrogen. J Bone Joint Surg Br 12 15
87:218-225, 2005 1 '1 T
-

Yamamoto N, et a. Effects of liquid —— 038
nitrogen treatment on the proliferation of | 6 % 06
osteosarcoma and the biomechanical 0.4 0.4
properties of norma bone. J Orthop Sci 0.2 02
8:374-380, 2003

24w 48w 24w 48w
FuchsB, et al. Sciatic nerveresectioninthe E Mol *P<0.05
thigh: a functional evaluation. Clin Orthop P00 P00

Relat Res (382):34-41, 2001

3 2 SFI /
Hohenberger P, et a. Results of surgery A B C DSFI E
and multimodal therapy for patients
with soft tissue sarcoma invading to F S100 G NF
vascular structures. Cancer 85:396-
408, 1999

Matsumoto S, et al. “In situ preparation”: New surgical procedure indicated for soft-tissue sarcoma of
alower limb in close proximity to major neurovascular structures. Int J Clin Oncol 7:51-56, 2002

Sweiti H, et al. Limb-salvage surgery of soft tissue sarcoma with sciatic nerve involvement. Sarcoma
2018:6483579, 2018

SafaB, et al. Peripheral nerve repair throughout the body with processed nerve alografts: Resultsfrom
alarge multicenter study. Microsurgery 40:527-537, 2020

10) Hoffmann NE, et a. The cryobiology of cryosurgical injury.Urology 60:40-49, 2002



36

2021

A novel nerve reconstruction technique using liquid nitrogen-treated tumor-bearing nerve graft

47

2021




