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Tissue-engineered nerve conduits with internal structure in the repair of peripheral 

nerve defects   

 

Chen Jun, Shen Hua (Department of Plastic Surgery, Shanghai General Hospital, Shanghai Jiao Tong 

University School of Medicine, Shanghai 200080, China) 

 

Abstract 

BACKGROUND: To enhance peripheral nerve regeneration, the focus on the development of nerve conduits 

has been shifted from conventional conduits without internal structure to novel conduits with internal stuucture. 

Therefore, a comprehensive understanding of the internal structure of nerve conduits is necessary.  
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OBJECTIVE: To review the application of tissue-engineered nerve conduits with internal structure in nerve regeneration. 

METHODS: A computer-based research of CNKI, WanFang, SinoMed and PubMed databases was performed to 

retrieve relevant literatures about the tissue-engineered nerve conduits with internal structure published from January 

2009 to December 2015, using the keywords of “nerve conduit/conduits/scaffolds/scaffold/channel/channels, internal 

scaffolds/scaffold, nerve regeneration/repair, hydrogel, acellularized/decellularized nerve” in Chinese and English, 

respectively. Forty-seven eligible literatures were included for overview. 

RESULTS AND CONCLUSION: The novel nerve conduits with internal structure have many advantages over 

conventional conduits without internal structure, which can support, guide, promote peripheral nerve regeneration and 

functional recovery, especially, when modified with seed cells, neurotrophic factors or extracellular matrix, can achieve 

more effective results comparable to autologous nerve grafts. 

Subject headings: Bicompatible Materials; Peripheral Nerves; Stents; Tissue Engineering 

Funding: a grant from the Shanghai Commission of Science and Technology, No. 12DZ1940305 
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1���������Data and methods 

1.1  ����  �ânerve conduit/conduits/scaffolds/ 

scaffold/channel/channels�internal scaffolds /scaffold�

nerve regeneration/repair� hydrogel� acellularized/ 

decellularized nerveã
â!"�¨�ª²¹�� !"

/0�äå�æÌÍ!"ãÁçèé��FÈêëìík

PubMed Òîï�ðñòó�ô�Òîï�ðñ��õ

®ÝöÒîïçè2009÷1øù2015÷12øú!"�¨

ª²¹ûü�ÝÞA 

1.2  ����	

�����ªýú!"�¨/0� !"#$þ�

ûü���!"�¨ª¸²¹Ä¤���]^A 

�����&0r]^�ûür��
�-���

]^SßA 

1.3  
��
	 	Èêë�çè+�235�Ýö��ð	Ý

Ýö99��ðÝÝö136��
�ú�Ý]^[�Rü

�ûür��ÝÞ�
�]^ªý�
�&0r�]

^���47��3gh�ÝöSTàáAÝöçè��

���

��

�1A 

 

2��	
��Results �

2.1  ������������������  �ÌÍ��

����������¨u���,{��V����

���Å��ÌÍ��� !���"#�1�¶��

´µ:9�·F

[5]

A$%~

[6]

k&F'()�*"+)!

"�¨,3ab-r�./0Q/10 mm!"#$�

ÎÏ]^ð01�'()�*"+)!"�¨,3-r

�.��R2eQb34�56!"n)7Ò89�:

;�<&=0>89�?e��®34��@ìA�B

~���CD'()�*"+)�¨�A»]^ÐÎ�

'()�*"+) !"�¨,3E®FÓab6G�

�.k/0Q/56!"#$���-ÔÕ�.H·

F�I!"�L�·FA�JEF�E®FÓJ�·�

��"#�¨�)KLst��ð¦ó¨MÄ¤�Ë�

�"#�N-OPQRS�TUåVRS�)IS� 

!"¶��-W�XYÌÍZ[�´µ\²¹]^�

LAÎÏð���.�ª²¹·F��'()�*"+

)!"�¨?��1�.�!"_`ú� 4aST

bc��de� ���fg�hrÌÍ�ijA 

ª��������²¹k/0k�L¼½� 

!"#$��lÓ*�ÔÕ�Y.�Manoli~

[7]

�P3

��Jmª����no03�¨�ab!"VW�!

"_`GHp3_qr7!"/0.¾��J01��

no03�¨�úab!"VW��/0.¾ûs�Ê

Ëk/0KL¼½(30�60 mm)�!"#$ÚlÓ*�

t��.¾A»�Jð�����ª²¹�ub·F� 



 

����. ����	
��
�������������� 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

1275 

www.CRTER.org 

 

 

 

 

 

 

 

 

 

 

no·Áv¨l0w�&¡·F�no���xNåV

RS�OPQRS���yl��!"z¨¶��{4

aAno�¨|���¶�!":9�·F�}�-~

�� ��L��·FARiccio~

[8]

Ö©Fª�6G�

�.����¨/0kL�50 mm��ð!"#$�=

>�;<n)�*+�ÔÕ�=0�»ÎÏð(���

:+�ª²¹·F����xN�OPQRS�åV�

�QRS�Ñ)�ÌÍ��Lº�l0w�&¡·FA 

���·Áub�036�"��ÌÍ�y�� 

!"/0.¾ANijhuis~

[9]

1Q/�ab���½03

6�"��ÌÍu���no�¨ð��¨ÓaQ/a

b�����no�/0Q/15 mm�56!"!"#

$A]^01ª�036�"��ÌÍ�ab���½

��/0.¾¡��(03ÌÍ�A 

�d�����!"�¨k/0� !"#$�

�ûK�ab!"�-�Ñ���ie����k�¨

�ð���e�U¡"P-r������-r���

���cdjk�����ºÁ°�GHü�+���

�Â,{��Â���8����Â,{���GHü

�+e�M�p¶�!"��L

[10]

A 

2.2  ���� ��������������	 	 Sahin  

~

[11]

&Fª�� !"���no�¨/0Q/    

10 mmL��!"#$�kúab!"VW��CDn

o�BK,01�ª�!"���no�¨��;<n

)�=0�-�!"���Ò��úab!"VW�û

 �Ë�-�@s­�´µ�Ò�¡BCDno�¨�

ÑA¡ÎÏð��+no�¨ª�!"�����-~

�no¢£�·F����!"��e¤`1¡ST¥

¦§-r�¸ì�º»(jklm�$	AûK�CD

ab!"VW�U¡�!"�����+no�¨ð�

!"��¡¨Aº»���FK(&¡�m©�K¨�

lm!"·Á���_/0KL¼½!"#$�78�

�ª�)�«¨lm�!"$	A 

  Eren~

[12]

�03-z¨ª¬�Lº�
6�{�

��ÌÍ�ab� !"��·Áª²¹���+no

�¨ª�úCDno�¨��­_/0/�16 mmL�

:®!"#$AÄ¾¯­ìA�!"°��®ç8�!

"s­®ìA�ÐÎ03z¨ª¬�Lº���/0

.¾úab!"VW��/0.¾±s��²e03{

���ÌÍ��CDno�¨��/0.¾³�A�J

�ÎÏÐÎ��-!"��ª²¹�!"�¨��y

�´µ�¶�.>�03z¨ª¬�Lº�
6�{�

��ÌÍu/0.¾�ÜA 

2.3  �!"�#$%&#$'(�����������

���	

2.3.1  �3t���´·Áª²¹�����!"�

¨  !"�¨ª����´²¹��Á´µyl²¹�

Ê9�´µ��LAKriebel~

[13]

1µ¶�'·ª¸

(PCL)��´¹ºS�UåV"�u����PCL!"

�¨ª�úå�
ÌÍ(U373)�»¼½¾!"¼(DRG)

¿3ÀÁu01�¹ºkåV"��¨���´)Â9

�XYÌÍ�ÃV�´µ��LA 

$ÄÅ~

[14]

Fª�'()'*"+){´�'()�

*"+)Æ�!"�¨/0Q/12 mm!"#$�ÊÇ­

�¨ª��´�Ò�ST�ì��ìíÁ20¾'()�*

"+){´�40¾'()�*"+){´�Êk�¨ªÈ

�OPQRS�!"�Lº�¿3ÉAÄ¾¿Êª�20

¾{´²¹�!"�¨�/0!"#$�.¾H �a

b!"VW��Ë��ª�40¾{´²¹�!"�¨��

»ÎÏÐÎË��{´ª²¹-&�!"¶��Ò�PÑ

�{´��Ì8�)Í�!"¶�A]^�ÎÁªO{²

¹�OPQRS"�-&�XYÌÍZ[ÏT��Ðr!

"�Lº��È���·Á��Ñr��Ò�!"´µ¶

�Ê\²¹�L��H �@!"�{4a�i�¨ª{

´PÑ�)Ó�âÔÕã�â¦{Ö×ã.�(&�� 

!"¶��µ,(&�)r�ÂÓ��
�A 

  Ahn~

[15]

F�ØÙ'()(PLDLA)�¨/0Q/  

10 mm�!"#$��¨ª���ØÙ'()¹Ú���

ª²¹�°���ª²¹e��ÛÜ¨�rÝÄ3+Þ)

ßàá��038tAb�ÎÏ¿Êâ�½¾!"¼�´

µ)Â\�03!"���L�03��ÛÜ¨�Þ)ß

àá��)¿ÀIS´µ��L��´µ�L�|}A]

^�JF»�!"�¨/0/�10 mm56!"#$u

01�¶�!"�´µ�Ò��¶²ãä���åæ�ç

(1)����� 

PubMed ���	

CNKI
�����


SinoMed
 

(2)�������

��2009 � 1 �� 

2015� 12�� 

Nerve conduit/conduits/scaffold/scaffolds/ 

channel/channels/,internal scaffold/scaffolds, 

nerve regeneration/repair, hydrogel,  

acellularized/decellularized nerve � 

��������� ���!"�

#$�%&'��� 

(��) 235

*���+,

-��� 99

*�,���

136*� 

./01234

567����

!" ���8

9:;<=
>

2�����?

��@A�BC

DE� 

FG 47 *H

IJKC��

LMNO� 

� 1  ������� 



 

����. ����	
��
�������������� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

1276 

www.CRTER.org 

�¿À|}�Ë!"°��®çèÄ¾l¿ÀyéA 

Hinüber~

[16]

ÇÈ�-êër��'�3�*ì)

(P3HB)Á"í�êër!"�¨�P3HBîï����

ª§A�J01»��¨��²ð!"v�jÑ�´µ

��L��¨ª�����)ÂIS´µ�9¶�L�

Ä3ÌÍ�"�RSu�)IS!"¼�Z[�ÌÍ

�ÃVA»ÎÏð�Ä3-OPQRS�åV�îï�

�±s�!"ª��Ä¤A 

Cui~

[17]

ñòúk��!"Âóûs�ô��!"

·Á/0�õ�Fª�03-öM!"÷Áº��ør

t��ÌÍ�Lº�ùråV´M²¹�åV!"�

¨/0{Uô�35 mmL��!"#$�Ä¾¿Ê03

-ú�º��¨��¶�!"���Ò��ìû��v

st�!"n)�=0���03C�º��A 

2.3.2  �3t���üèý·Áª²¹�����!

"�¨  Koh~

[18]

Fª�'()�*"+)��üèý�

!"�¨/0Q/10 mm�56!"#$A!"�¨&F

n°ï´�zþtÑ���OÄ¤�ªOÁ9¶
��'

�Ù()�Û����OÁR��'�Ù()�Û���

�¨ª§����üèýA]^01�ª���üèý�

!"�¨������k���&�²ã�=>n)�=

0�����ab!"VW��i¶�!"ð½�´µ�

Ò�¡��ab!"VW��ÊË1�¨�03OPQR

S����üèý03!"�Lº�u��9��Ú�I

S!"�¶��-W�!"#$�/0A 

2.4 � �������	
���
��������� ��

¨��®r)��ú� ���û�·F�e�·�¨

,U¡	
�&¡�º���ÅW�(µ�Âó®¸×

,��¨M6+(µ���®O�A��¨ST«�s

­®/¯_
-�¨���®r)�ë�O®r)�y

�!"¶��.>��íeKL¼½(Q�30 mm)�!

"#$�!"¶��.>e®�J��QüÈ���ð

���JZe�!"�¨�ª«�ST{��E���

8°��J½u�����eâH��¶·Fã

[19]

A 

 ÷_�®�J�!"�¨ª«�{���sM��

�â½����#¸����ÇÈ~�����ST��

���èAMobasseri~

[20]

�F'·ª¸ /'()

(PCL/PLA)þt�«��-SLU���VU���SQU

�����ST�ÎÏ]^��J01�-���Ä¤-

&�ÌÍ�9×�Z[�����SLU�.¾³ÕAd

8Mobasseri~

[21]

�01XYÌÍ\���Ú�VU�SL

U��9¶]^�¬É1��1õ�Ë³L�ÌÍÉ1k

VU�����Ú�ikSQU��Ú�()�Õ�^ß�

ËÉ1��1õA�Jk�� ]^ðl01����!

"#����#¸���$%NG108-15(��!"ÌÍ

&)ÌÍ�Ì��i"'!"��$%�Q

[19]

ACai~

[22]

�ÎÏlÐÎ�{�Ä¤��ISÌÍ(ùr9¶
��

9�ÌÍÃV�ìE�{���������ÌÍ�ùr

9¶
�-&¡$%AYin~

[23]

)ù��¨ª�*+sM

~ST�Q��Òî]^��Jþ��,k�-���!

"�¨ª�L�´µ�P-rKU�!"�¨ª����

-�9�.��¶Ú����/¶Ú����ÊË»KU

ð´µÅ0þ-rë�1�;F23�2�´µ�]^�

45�67~���-sú;<ST����]^A�J

01�«¨������|}�����,�́ µ\�¨

8¶�]^lM|}A 

Huang~

[24]

�e�þt�¨������«�S

T{��E��u�F»��¨/0Q/�56!"#

$A°��®�9:�:;��e;��E®~���

ìA�yÊ{��E��u���´þt�!"�¨

)IS56!"¶�AHuang~

[25]

��Pb�ÎÏÐ

Î�'�Ù()��´«�"P{��E��u(�)

Â9�XYÌÍ�]L�´µ�]^�kúXYÌÍ�

PC12�ÀÁu�?�9��vE�´µ\���«�

�{��9¶]^AZamani~

[26]

�&Fn°ï´�z

�t�¨��Û��´þt<=(Ñ���)�?e«�

>?�ST�BK�01<=���´þt��¨ûK

�>?��´þt��¨�)IS!"��L���«

�Ä¤M�@A����ÌÍ�Z[�|BÓ�$%�

°�) ¡eºÁ|Q��&F�«�çA 

2.5  ���	
���
������
�������

�  CDD~

[27]

F'+E�¸��Â��õF���F

G�Rïû�H��UI�U!"�¨��¨|-¨ð

¨Ä¤}-ª²¹Ä¤A�U�OI�U!"�¨ûK

�CO!"�¨
-��¨�O®r)�J^r)�K

67)OKCO�¨-�9�y�A�¨�ªO-KÕ

��©�(���9�´µ9¶�L?ÁÌÍ�Z[�

�Lyl�ÔÕ�ub�Á���Lyl�ËM�4aA  

Uemura~

[28]

k�O¨��"íÚ}9��Ò�Ñ

)�ÌÍ(IPSc)A�J�ÇÈ�!"�¨�OÁ�'�

ÙE�¸¤t���ó�ªOÁ50%'�ÙE�¸�

50%�'�ε�·ª¸��'�¤t�NOMPQÑ��

Ä¤�1ªO¨�03!"R_Ð�Ò�Ñ)�ÌÍ_

/0/�5 mm56!"#$Azu0103Ò�Ñ)

�ÌÍ���/�;<n)�=>n)ûK�CD�

¨��-�¿À�=0���®ìA¿Ê�03Ò�Ñ

)�ÌÍ��¨ª´µ�¶���vE����¿À

y�AÒ�Ñ)�ÌÍ�2Ú-stST
��)�i

�J�LU34¬01ST
�stA 

Kakinoki~

[29]

��'�Ù()Á"í�¾î(µ�

n)U¡�1�ú���-ë�
k�RS'3t(µ

�'3��HÉ�-3OÄ¤�!"�¨A�¨�ªO

�N-25%�±-rRSVOPQRS�k�RS

(AG73-(VPGIG)30)�'�Ù()��n°ï�8t�



 

����. ����	
��
�������������� 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

1277 

www.CRTER.org 

:9�´µ¶��·F�ð{O³W��D'�Ù()

��n°ï�8t��-�Õ�ë�r)��:+²³

�·F��O�N-10%'+XY�'�Ù()��n

°ï�8t��-~�ú� ��PQ�·FAF»�

!"�¨/0Z�20 mm��!"#$�zu2,ø3

4�� ��¬0�PQ�ÊËªO�¨ª¶�!"�

<·°×-�y�A 

2.6 � �������	
���
�����  �@!"Ä

¤e�!"���!"ª��!"ý�¹Ú!"��s

t�A[\]^ð�ÇÈ������ª¸�-¨©Ä

¤�!"�¨[k&F\�®V�_KL�d�� 

!"Ä¤

[30]

A 

Tansey~

[31]

ÇÈ���F]^_äåþt�Ñ¨

©Ä¤�!"�¨��¨ª¸�¨©ª��åVRS_

/0/�56!"10 mm#$�/0�.¾k��®`

aÚúab!"VWûsA»���J?1�úC§�

¨�/0Ä¾ST��B�01FC§�¨/0u�¶

��!"(CýM�8ª¸ÁÑ¨©Ä¤�!"�¨/

0u�¶��!"(ÑýMìû�ÊË?Ó��±s�

!"ý��Ä¤A�JÎÁÑ¨©Ä¤de�!"¶�

P�ðbc�de�É1�~��´µf{�û��

��ÊËåV��Á´µ¶�yl¶��"�A 


S�¨Ä¤�¹g|}�¨ª¸{¨Ä¤��ª

¸{¨Ä¤·Á²¹hu3Ë��Lº�78Á!"

¶�yl÷Á²ð�)eÂÃ��!"�¨0ß��

,&¡º�AZeng~

[32]

È���KL�@�!"Ä¤�

åV�G'_!"�¨�ª¸þtijM9¶
��¨

©Ä¤�ÊÄ3hu-!"�Lº��G'_kl{R

bF_/0mrSDQ/15 mm�!"#$AÄ¾¿Ê

�ª¸�ijM¨©Ä¤·Á²¹�huN-!"�L

º��kl{Rb�ÎÏÄ¾¡��CD�¨��n

{Rb�(�Lº�¬¹ºkG'_{Rbð)A»�0

3U!"�¨b���kolp!"�Lº�28 d�k

olp�ë���)ehu-!"�Lº��G'_

{Rb��åV�G'_!"�¨�ko�Â8lpA 

��z¨�t(9���!"�¨k!"/0��

�0w�·FAabQó�(��-�Õ���ûýr�

(MÓ�e;
qÌ��8Ë�-�Õ�stz¨�)

O��Ä3!"�¨/0L¼½�!"#$AZhang~

[33]

¾îQó��Úá���ª¸Ñ¨©Ä¤�åV�G'

_!"�¨·�S�¯�
SA�JkåV�G'_!"

�¨�"íÚ�¹�OQó�_/0SDQ/15 mm�

56!"#$AÄ¾¿Êk´µ�¶��!"n)�=

0Ú�Qó�¹r�!"�¨�úab!"VW�ûs�

!"�¨ªÑ�RS�(z¨ª¬�Lº��sÐr!"

÷Áº��!"�Lº�)�`a���CD�¨�A/

0Ä¾Õ�Vº��ª¸�¨�ijMÄ¤��?�)

úQó�ìt�RS�-üA 

Stoyanova~

[34]

ÇÈ���F'XF"uvwþt

�G/Æxy«�!"�¨�Ê1»�¨��uå¨

ð�F_/0/�!"$	A°��J��~�C��

¨/0!"#$,É1��-!"´µLt�z�1

õ�°�{xì|9���}���¶�!"�H �

@!"��¶�!"k~�,�}�Ì-.A 

(��¨ª¸þt{¨Ä¤9:�kJ�&��[

\!"�¨ª¸¨ú¨f{{b¸ì�{3Ä¤l9

:�®��&�A�P�·���
S�����1�

¨ª¸�¨©f{�QH¸ìþt��M�RMÑ��

�Û��M~A¨ú¨f{�QH¸ì�{3Ä¤�¨

�ë��r�÷Á���@A�!"ÌÍf{����

�!"ó��st1Ó�&¡�$%

[35]

A 

 ÷_�k�·�-{¨�!"�¨�����-

��Q�y���¨ª{¨�·���rl�_���

��¾îU¡Ç9(µ��Ò�_
-�¨ª{¨�ì

û�Ò��G/�L��¨��W���{¨{b¸ì

���>~

[36-37]

A 

2.7  �����������
���� 

2.7.1  �äå·Áª²¹�����!"�¨  ��

�(<�bª�-�Â#RS���º»"�9��u

�#RS��Â�>e����K����dRS��

���Â�>o�ÊË#RSäå���!"�¨��

PÌÍ�ê�8Å&����Á!"/0��UylØ

,"�8uUl(M$%!"�¶�

[38-39]

APace~

[38]

1#RS`äå�����UåV�¨ª/0��   

10 mm��ð!"#$�8�­��¨ª��R���

ß`A#RSäå���¶�!"�°��®Ä¾��

�®Ä¾�������ß`�A 

Jin~

[40]

ÇÈ�����Á'L�E�¸�co�·ª¸�

'�(PLCL)�Û9¶���ª¸��åV/ë��)03

äå�!"�¨_/0/�10 mm�56!"#$AÄ¾

01���-åV/ë��)03äå�'L�E�¸�·ª

¸!"�¨b�)IS=>!"v´µ��L�bª��

IS=>n)�=0�i�¨ª��äå()|};<n

)�=0�äå03!"º�b�BUª�y�´µ��

���ûür�LibªÎÏ¬01�¿$%A 

Black~

[41]

ÇÈ����ú�r�Á"í�äå

(C16GSH gels)�úåVäåûB�»�äåb��-&

�XYÌÍ�^ß�|B�ÃV�Ë/�bªÎÏÐÎ»

äå�-�Õ���ûýr�����Âr�Ë²ðz¨

�t�Rh�Ì��?�e;Ì�AMcGrath~

[42]

ÇÈ�

BD

TM

 PuraMatrix

TM

 Ñ�äå���������!"

�¨ª�ú�)ß/�QRSäåûB/0!"#$.¾

�Ü�iR2���äåk03XYÌÍu��!"¶�

��U:·F�8��!"¶�¤U.¾�:;��=0



 

����. ����	
��
�������������� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

1278 

www.CRTER.org 

R�¿.¾A³ Wang~

[43]

�� ]^ÐÎ�!"�¨

ª��036�"��ÌÍ�ÌÍ�"�äå(i-W

�� !"#$�/0�ÊË/0�.¾¡��ab!"

VW�A 

2.7.2  æÌÍ!"��dóMÄ¤·Áª²¹���

��!"�¨  æÌÍ!"�dóM²¹(Æ�¨M

�bÄ¤�1XYÌÍ��v�´µ~KV��æ�u�

²¹�KVrÅ���"#�tì���£�º"#�

�N-�OPQRS���PQRS�åV� )+¡

¢�RSÑ_~Qì�����Ñ�!"÷Áº��(

��!"¶�-�¿�9��IS·F�8Ë�Á!"

¶�¤¥ÔÕ�{4a

[44-45]

AGuo~

[46]

Fµ�?b!"

/0k�7!"#$u�01£��=>n)*+��

Õ�=0A _�-]^ÐÎæÌÍ?�!"VWÓ*

�úæÌÍµ�?bVWûs�.¾

[47]

A 

 

3���������Problems and prospects �

7Rª²¹Ä¤�!"�¨+�-ª²¹Ä¤�

!"�¨e����!"�¨0ß¤Ú��,�Q�

¥Å��-ª²¹�����!"�¨/0� !"#

$�.¾�¿��Rª²¹Ä¤�����!"�¨�

ÊËk03��ÌÍ�!"÷Áº��ÌÍ�"�u/

0.¾�}¿À�����!"�¨��������

0w�_�&¡�·FAd8��-ª²¹Ä¤���

��!"�¨�/0.¾®bÚc¦§¨�ab!"

VW�"í]^úØÙÎ©�Ä3-ªyé�«-1"

í]^¬���F+ØÙÎ©ð­e]^��®f�

k�º»k�u�]^ð�¡�}È&"í]^úØÙ

]^�Ä3Aû¯��� !"¶��ë��S�¯°

Ê���±®�¥�0ß�Ñ®±f{�þ�3·��

 !"/01(¶e�,²³r�´�A  

 

�������������	
��
����������

���	�������

�������� !"#$��%&'()*+��

	
���,-�./*+	01��


������234567 89:; <=>�?@ABCDE F

GHI��


������6J0K"EL�MNOPL��QRSTUV

WX��

�����YZ� [\]^_`a	b�c2d	efEgh

ijk�b�c-�	lmno�pqrstuvwpqxyz{�|

S5}~�'�������_���$���H��


������234��5���� ������3�&'

����

���������Z����������234��5��

�� ������3�&'����q ¡¢!�£$��¤¥�

¦§¨©ª«¬­§&"
®!�3.0¯°±�²R/³­	´µ¶�

·£¸�¹¨©ª«º	»\l�01¼½�¾¿_ÀÁ�"Â·£

kÃ­ÄÅÆ�¶Ç�ÈÉ�ÊË�ÌÍ�@Î�ÏÐÑ�Ò�?�

ÓgÔÕÖÎ³�­�×Ø	ÙÚpqÛÜÝkÃRÞ­ß��

4  ��	
  References  

[1] Lokanathan Y, Ng M,Hasan S,et al.Olfactory ensheathing 

cells seeded muscle-stuffed vein as nerve conduit for 

peripheral nerve repair: A nerve conduction study. J Biosci 

Bioeng.2014;118(2):231-234.  

[2] Neal RA,Tholpady SS,Foley PL,et al.Alignment and 

composition of laminin-polycaprolactone nanofiber blends 

enhance peripheral nerve regeneration. J Biomed Mater Res 

A. Journal of Biomedical Materials Research Part A, 2012à

100(2):406-423. 

[3] Sabongi RG, Fernandes M, Santos JOBG. Peripheral nerve 

regeneration with conduits:use of vein tubes. Neural Regen 

Res. 2015;10(4):529-533. 

[4] Li A, Hokugo A, Yalom A, et al. A bioengineered peripheral 

nerve construct using aligned peptide amphiphile 

nanofibers.Biomaterials. 2014;35(31):8780-8790. 

[5] Hassan NH, Sulong AF, Ng M, et al. Neural-differentiated 

mesenchymal stem cells incorporated into muscle stuffed 

vein scaffold forms a stable living nerve conduit. J Orthop Res. 

2012;30(10):1674-1681. 

[6] áâ, ãä. å6
æçRè�é«êëìíîïãðå6ñò	

óô] [̂J]. õö÷ø�IÕLù��, 2012�8(3):146-149. 

[7] Manoli T,Schulz L,Stahl S,et al.Evaluation of sensory recovery 

after reconstruction of digital nerves of the hand using 

muscle-in-vein conduits in comparison to nerve suture or 

nerve autografting.Microsurgery.2014à34(8):608-615. 

[8] Riccio M, Pangrazi PP, Parodi PC, et al. The amnion muscle 

combined graft (AMCG) conduits: A new alternative in the 

repair of wide substance loss of peripheral nerves. 

Microsurgery. 2014à34(8):616-622. 

[9] Nijhuis THJ, Bodar CWJ, van Neck JW, et al. Natural conduits for 

bridging a 15-mm nerve defect: Comparison of the vein supported 

by muscle and bone marrow stromal cells with a nerve autograft. J 

Plast Reconstr Aesthet Surg.  2013à66(2):251-259. 

[10] Dornseifer U,Fichter AM,Leichtle S,et al. Peripheral nerve 

reconstruction with collagen tubes filled with denatured 

autologous muscle tissue in the rat model. Microsurgery. 

2011;31(8):632-641. 

[11] Sahin C, Karagoz H, Kulahci Y, et al. Minced Nerve Tissue in 

Vein Grafts Used as Conduits in Rat Tibial Nerves. Ann Plast 

Surg. 2014;73(5):540-546. 

[12] Eren F, Öksüz S, Küçükodaci Z,et al.Targeted mesenchymal 

stem cell and vascular endothelial growth factor strategies for 

repair of nerve defects with nerve tissue implanted 

autogenous vein graft conduits. Microsurgery.2015. doi: 

10.1002/micr.22401. [Epub ahead of print]. 

[13] Kriebel A, Rumman M, Scheld M, et al.Three-dimensional 

configuration of orientated fibers as guidance structures for 

cell migration and axonal growth. J Biomed Mater Res B Appl 

Biomater. 2014;102B:356–365.  

[14] á�ú, áûü, ýþ. �����»��!����å6


æìíãðå6ñò[J]. cJõö÷ø]^�	
�í, 2010, 

14(34):6313-6318. 

[15] Ahn H, Hwang J, Kim MS, et al. Carbon-nanotube-interfaced 

glass fiber scaffold for regeneration of transected sciatic 

nerve. Acta Biomaterialia. 2015;13:324-334. 

[16] Hin�ber C, Chwalek K, Pan-Montojo FJ, et al. Hierarchically 

structured nerve guidance channels based on 

poly-3-hydroxybutyrate enhance oriented axonal outgrowth. 

Acta Biomaterialia.2014;10(5):2086-2095. 



 

����. ����	
��
�������������� 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

1279 

www.CRTER.org 

[17] Cui Y, Lu C, Meng D, et al. Collagen scaffolds modified with 

CNTF and bFGF promote facial nerve regeneration in 

minipigs.Biomaterials. 2014;35(27):7819-7827. 

[18] Koh HS, Yong T, Teo WE, et al.In vivo study of novel 

nanofibrous intra-luminal guidance channels to promote 

nerve regeneration. J Neural Eng.2010;7(4):046003. 

[19] Mobasseri SA, Terenghi G, Downes S. Micro-structural 

geometry of thin films intended for the inner lumen of nerve 

conduits affects nerve repair. J Mater Sci Mater Med. 2013à

24(7):1639-1647. 

[20] Mobasseri A,Faroni A,Minogue BM,et al.Polymer Scaffolds 

with Preferential Parallel Grooves Enhance Nerve 

Regeneration. Tissue Eng Part A. 2015;21(5-6):1152-1162. 

[21] Mobasseri SA, Terenghi G, Downes S. Schwann cell interactions 

with polymer films are affected by groove geometry and film 

hydrophilicity.Biomedical Materials.2014;9(5):055004.  

[22] Cai L, Zhang L, Dong J, et al. Photocured Biodegradable 

Polymer Substrates of Varying Stiffness and Microgroove 

Dimensions for Promoting Nerve Cell Guidance and 

Differentiation. Langmuir.2012à28(34):12557-12568. 

[23] Yin J, Coutris N, Huang Y. Numerical study of axonal 

outgrowth in grooved nerve conduits. J Neural Eng.2012à

9(5):056001. 

[24] Huang C, Ouyang Y, Niu H, et al. Nerve Guidance Conduits 

from Aligned Nanofibers: Improvement of Nerve Regeneration 

through Longitudinal Nanogrooves on a Fiber Surface.ACS 

Applied Materials & Interfaces.2015;7(13):7189-7196. 

[25] Huang WC, Liao JD, Lin CC, et al. Myelinated nerve bundles 

developed on the plano-concave fibers containing nerve 

conduit. J Biomed Mater Res A. 2012;100(12):3490-3495. 

[26] Zamani F, Amani-Tehran M, Latifi M, et al. The influence of 

surface nanoroughness of electrospun PLGA nanofibrous 

scaffold on nerve cell adhesion and proliferation. J Mater Sci 

Mater Med. 2013;24(6):1551-1560. 

[27] 
������. ��¼ö�å6
æ	���Ü«�[J]. cJ

õö÷ø]^�	
�í, 2009,13(3):505-509. 

[28] Uemura T, Ikeda M,Takamatsu K,et al.Long-Term Efficacy 

and Safety Outcomes of Transplantation of Induced 

Pluripotent Stem Cell-Derived Neurospheres with 

Bioabsorbable Nerve Conduits for Peripheral Nerve 

Regeneration in Mice. Cells Tissues Organs.2015;200(1): 

78-91. 

[29] Kakinoki S,Nakayama M,Moritan T,et al.Three-layer 

microfibrous peripheral nerve guide conduit composed of 

elastin-laminin mimetic artificial protein and poly(L-lactic acid). 

Frontiers in Chemistry.2014;2:52.  

[30] Dinis TM, Elia R, Vidal G, et al. 3D multi-channel 

bi-functionalized silk electrospun conduits for peripheral 

nerve regeneration. J Mech Behav Biomed Mater. 2015à

41:43-55. 

[31] Tansey KE, Seifert JL, Botterman B, et al. Peripheral Nerve 

Repair Through Multi-Luminal Biosynthetic Implants. Ann 

Biomed Eng. 2011;39(6):1815-1828. 

[32] Zeng W, Rong M, Hu X, et al.Incorporation of Chitosan 

Microspheres into Collagen- Chitosan Scaffolds for the 

Controlled Release of Nerve Growth Factor. PLoS 

ONE.2014;7(9):e101300. 

[33] Zhang YG, Huang JH, Hu XY,et al.Omentum-Wrapped 

Scaffold with Longitudinally Oriented Micro-Channels 

Promotes Axonal Regeneration and Motor Functional 

Recovery in Rats. PLoS One.2011;12(6):e29184. 

[34] Stoyanova II, van Wezel RJ, Rutten WL. In vivo testing of a 

3D bifurcating microchannel scaffold inducing separation of 

regenerating axon bundles in peripheral nerves. J Neural Eng. 

2013;10(6):066018. 

[35] Zeng C,Xiong Y,Xie G,et al.Fabrication and Evaluation of 

PLLA Multichannel Conduits with Nanofibrous Microstructure 

for the Differentiation of NSCsIn Vitro. Tissue Eng Part A.2014; 

20(5-6):1038-1048. 

[36] Tran RT,Choy WM,Cao H,et al.Fabrication and 

characterization of biomimetic multichanneled 

crosslinked-urethane-doped polyester tissue engineered 

nerve guides. J Biomed Mater Res A.2014;102(8):2793-2804. 

[37] Lynam D, Bednark B, Peterson C, et al. Precision 

microchannel scaffolds for central and peripheral nervous 

system repair. J Mater Sci Mater Med. 2011;22(9):2119-2130. 

[38] Pace LA, Plate JF, Mannava S, et al. A Human Hair Keratin 

Hydrogel Scaffold Enhances Median Nerve Regeneration in 

Nonhuman Primates: An Electrophysiological and Histological 

Study. Tissue Eng Part A. 2014;20(3-4):507-517.  

[39] Hill PS, Apel PJ, Barnwell J, et al. Repair of Peripheral Nerve 

Defects in Rabbits Using Keratin Hydrogel Scaffolds. Tissue 

Eng Part A. 2011;17(11-12):1499-1505. 

[40] Jin J, Limburg S, Joshi SK, et al. Peripheral Nerve Repair in 

Rats Using Composite Hydrogel-Filled Aligned Nanofiber 

Conduits with Incorporated Nerve Growth Factor. Tissue Eng 

Part A.2013;19(19-20):2138-2146. 

[41] Black KA, Lin BF, Wonder EA, et al. Biocompatibility and 

Characterization of a Peptide Amphiphile Hydrogel for 

Applications in Peripheral Nerve Regeneration. Tissue Eng 

Part A.2015;21(7-8):1333-1342. 

[42] McGrath AM, Novikova LN, Novikov LN, et al. BD™ 

PuraMatrix™ peptide hydrogel seeded with Schwann cells for 

peripheral nerve regeneration. Brain Research Bulletin. 

2010;83(5):207-213. 

[43] Wang Y, Li ZW, Luo M, et al. Biological conduits combining 

bone marrow mesenchymal stem cells and extracellular 

matrix to treat long-segment sciatic nerve defects.Neural 

Regen Res.2015;10(6):965-971. 

[44] æ��, ��, á�. ��çR����Þ���î !""

#$�å6[J]. cJõö÷ø]^, 2015�19(12):1914-1918. 

[45] %&', á(), *&+.  !",-å6./01	���

2[J]. cJõö÷ø]^, 2012,16(8):1367-1370. 

[46] Guo Y, Chen G, Tian G, et al. Sensory recovery following 

decellularized nerve allograft transplantation for digital nerve 

repair. J Plast Surg Hand Surg. 2013à 47(6):451-453. 

[47] Wang W,Itoh S,Takakuda K.Comparative study of the efficacy 

of decellularization treatment of allogenic and xenogeneic 

nerves as nerve conduits. J Biomed Mater Res A.2015;104(2): 

445-454. 

 

 

 

 


