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Abstract 

BACKGROUND: The proximal tibial fractures within joint are a common type of fracture, and clinical treatment is 

difficult. The implant internal fixation is a commonly used method of treatment. However, the choice of the optimal 

implant internal fixation is always the key problem in clinical research.  

OBJECTIVE: To explore the curative effect of different implant internal fixation for the treatment of intra-articular 

proximal tibial fractures and to obtain the better treatment through the comparative analysis.  

METHODS: A total of 32 patients of intra-articular proximal tibial fracture, who were treated with different implant 

internal fixation for the treatment of proximal tibia, were selected from the Department of Orthopedics, People’s 

Hospital of Zezhou County of Jincheng City and Second Affiliated Hospital of Shanxi Medical University from 

September 2010 to September 2013. These patients were divided into two groups according to fixation methods 

(n=16). Observation and control groups received LISS locking plate and common plate, respectively. The amount 

of bleeding, operation time and incision length were observed in both groups. Patients were followed up for 1 to 12 

months after treatment so as to record fracture healing time, full weight bearing time and excellent and good rate 
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and to observe the incidence of complications, including joint stiffness, loosening, nonunion and infection.  

RESULTS AND CONCLUSION: Incision length and operation time in the observation group were significantly shorter 

than that in the control group, and the amount of bleeding was significantly lower in the observation group than that of 

control group (all P < 0.05). The healing of fracture and the full weight bearing time were significantly shorter in the 

observation group than that in the control group (both P < 0.05). The incidence of complications was significantly lower in 

the observation group (13%) than in the control group (46%; P < 0.05). The total excellent and good rate of repair was 

significantly higher in the observation group than in the control group (94%, 69%, P < 0.05). These results confirm that 

compared with the traditional plate fixation, internal fixation with LISS locking plate for treating intra-articular proximal 

tibial fractures can get better therapeutic effects, greatly reduces the injuries to soft tissue and fracture blood supply, 

promotes fracture healing and restores joint stability.  

 

Subject headings: Tibial Fractures; Internal Fixators; Fracture Healing; Postoperative Complications 

 

Du YX, Liu NX, Niu ZH, Liu Z. LISS locking plate and common plate in the repair of intra-articular proximal tibial fractures: 

choice of optimal implant. Zhongguo Zuzhi Gongcheng Yanjiu. 2015;19(35):5669-5673. 

 

0  ��  Introduction 

���������	
�����������

��
�����/���������� !�"#��

$%&'(��)��

[1]

*���������+,-.

/0123�45236��78)9:;�<0123

=>?@A� !
��BCD*E&F-'()��G

H9:�I��JK��BJL�MN&OP��Q��

R*STUV4WXY�Z[O\78]^_`6��B

abc�����������OPdefUgBabc

�hi

[2]

*jk?����������lmno;-?

pq�
��rF$sPt+�uv�wx������

�����./��y�z
��23�{|}�6��

~��a�lmB��&F !
����z���CD

���'(��rF���*�N�?��������

����anlm	
�����������

[3]

*�

�����������������*jk?����

������������� ¡¢�£D	�^�¤

�¥¦§¨*W�/�� ¡¢�£D�&7©ª��

¦«������¬_��������®�pq�

¯°rF±²³D´µ�¶·

[4]

*�¸�¹��Bw ¡

¢�£D���xº��»¼½¾�¿®©ª��À�

¬ÁÂ�Ãµ?>�yÄÅ��¿�Æ&F�ÇÈ]^

6��gU

[5]

* 

ÉÊjk�¤� ¡¢�£D��§¨/LISS(less 

invasive stabilization system)ËDÌ}�£D�ÍWÎÏ

Ì}�£D��*ÐÑÒ�c"Ì}�£D��ÓÔ?�

�lÕÖ�¬×ØÙ !�D�ÚÛ�BÜ�pq�Ý;

�����Þß-'(à°B��hi�gU�á�uv

âpqÝ;ã�rF�ä¦

[6]

*�åæ�jkçèéê�

ëLISSËDÌ}Ù¤�?]^����������*

LISSËDÌ}ì/íî�ÎÏïðñ�Ó�ÑÒÌ}�&

7òµ�nóô��Ê�0õö÷>ø���¸¹�£D

��&7ì/ùúûü�P¢ý�P¢�ýþ�

[7-8]

*�

���32����������pq�����ú	
�

LISSËDÌ}�ÍWÎÏÌ}�£D����Bw ¡

¢�£D¥¦����������jk���W��Ó

ú��gÓµ�¥¦§�* 

 

1���������Subjects and methods 

1.1  ��  ?�����* 

1.2  ������ �2010å9|ß2013å9|¹����

����ó�� ��z����+ý!"� #!* 

1.3  	
  $¡%¤Bw ¡¢�£D¥¦�����

�����32�pq�&20��'12�(å)17*81+�

J%(47.2±1.3)+*,/pq%-jku.ý�a�/��

���������*��0�Òñ123���15��

45�10���¢"6�7�*-AOúï�C1ï10��

C2ï20��C3ï2�*ë,/��?789�£D§�ú

�:Ä���Ä�?9Ä]16����;��ý<mý>

�=>w¼�,/pq%?Î��>�hi�®@ABh

w¼C�DEFn��* 

����1GHI���®¹��;7d�J���*

Kì/#L�jkMN*O?��§�Bhw¼�DEF

cSP���®QRSP>��S*  

�����GjkMNB#L*KTUQ��*O�

®/á��VzWzXzY�q¬×ZÒ[\q*]^_

\pq* 

1.4  �� 

1.4.1  `N 

LISS��	
���abc1AxSOS Locking Plate 

System�AxSOS(sbde1�fsb»gde YZB/SWI 

4228-2008hËDÌ}ZÒi(sbQFjk8Ä!1ZÒ

l�}z�mzno�pqÄ!*`N%¤ISO5832-1B

rÌ�stuvw* 

����	
�%¤xy/y�z/�¤BrÌ`N{

!��ýQF�|âde}D�S��/´µ�~��Q

F���B�/�H��>Ù}��J�pm��I¤*

sbde1Q/320582RYQ29hÎÏ�J�}i(Ps��1

�����Y��/���(�e��1�����(�)

�2004!3060012�* 



 

�����. LISS���	
����	������������������  

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

5671 

www.CRTER.org 

 

 

 

 

 

 

 

 

1.4.2  ��§¨  :Ä%
��}�����pq�ª�

����z ¡��ªp¢&7Dl£`�p¢
��¤

�n2* 

��������
�ÍWÎÏÌ}�£D��*¥

pq���0)¦§0¨©��qª�10*15 cmà«f�

©�¬9?pq��������¦«*Ý»¼�¿

��=«yÄÅ8���7©ªE¬Øhi�®Ü¤ÍW

2®¯Ì}��£D*C3ï��pqwx¨�0«f�®

Ü¤�}T��L�Ì}°7£D* 

��������
�LISSËDÌ}�£D��*¥

pq���0)¦§0¨©�3*5 cmà«f�©�¬9

?pq�������¦«*±;¤?�n²³´µ��

ú¶�·¡LISSÌ}ZÒ*§�¸����Ü¤¹ßº»

ËDpm°7£D���Ü¤¹ßº»ËDpm°7½¾

£D*C3ï��pqwx¨�0«f�®Ü¤�}T��L

�Ì}°7£D* 

��j¼;?pq��12½|�SP* 

1.4.3  ¾���¿d ÀG��>�¿d1vÁg¬Â�Ã

Ýx´z«fàÄ$*K�£D��;����x´*O

�£D��;#ÅÆ�x´*]�£D��;®OÇOP

d1vÁ��ÈÉz@`z�BÊ78ËÌ$* 

���������vÁÍ=Î"Ï�ÎÐ¦Ñ�Ï(

Í=ÎÒ�Ó`(XÔ�oüÕ���Ö×�/ÊØQ�

ÙW����$* 

 !"���

[9]

�
��CDQ�ÚF�zÛÏz


��Ó`F�z
Ü©ÝÞÄ]6ú�ß30ú*E�27

ú7à�þ�20*26ú�´�10*19ú�&�10ú79�á*

�âÒñx�ëþ�´%ñ¡ãþ´d* 

1.5  �����  ���â�,/äå%#L'¡�

��®Ü¤SPSS 16.0yæ°7Ò�lm*ñäMN°

7�

2

ç��ñÂMN°7t ç��®Ü¤x

_

±s°7�Õ*

è�-��Ó:Ääå�´é¹üêáÒx�ëP < 0.05

�xº�ëì�:Ääå�´áÒé¹üêQ¼í* 

 

2������Results  

2.1  ���	
��  8¼¦Qlm�¡Ä� 32 �pq

ú�:Ä�Å=;�SP�®�¡j�ú��îgUï�

\�* 

2.2  �������  �Ó:Ä��ðMN�&� P  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

%> 0.05�ëñû:Äì/&�Q�ìôj�è�

��

� 1,Õ* 

2.3  ����������  ��Äpq�«fàÄ�

ÃÝx´%üêò�?9Ä�g¬Âüêó�?9Ä    

(P%< 0.05)*ìôj�è�

��

� 2,Õ* 

2.4  ����������� !"#$%&'!"�

�  ¹����78#ÅÆ�x´§����Ä%üêò

�?9Ä(P% < 0.05)*ìôj�è�

��

� 3,Õ* 

2.5  ��������()*+,-./)01��  

��Ä�®OÇOPd� 13%(2/16)�üêô�?9Ä�

46%(7/16)�áÒ/üêQ¼í(P < 0.05)* 

2.6  ��2345��  ��ãþ´d��Ä� 94%�

?9Ä� 69%�áÒ/üêQ¼í(P < 0.05)*ìôj�

è�

��

� 4,Õ* 

2.7  6789��  &Q�43+�õ
ö÷Q��¡ �

ÝÊ-u.ýçø��������0��JKö÷Q� 

� 2  �������	
��                   (x

_

±s�n=16)

Table 2  Comparison of treatment-related index in patients of two 

groups   

�� ����(cm) ��	
(min) ��(mL) 

��� 4.12±0.15 75.12±8.15 119.12±4.25 

��� 14.23±1.28 108.13±12.55 354.12±55.16 

P < 0.05 < 0.05 < 0.05 
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Table 3  Comparison of fracture healing time and full weight 

bearing time in patients of the two groups after treatment of internal 
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Table 4  Comparison of the therapeutic effect of patients of two 

groups    

�� 0 1 2 3 014(%) 

��� 10 3 2 1 94 

��� 7 3 1 5 69 

P     < 0.05 
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Figure 1  X-ray films of a patient with proximal tibial fractures before and after LISS locking plate fixation   

���� A�����	�
������
�����������������B� LISS�� !"#$%�&'( 6)*���+

,-����./.012 

 

 A B 



 

�����. LISS���	
����	������������������  

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

5673 

www.CRTER.org 

ïðrJy��	�]�,-2çÙ& 

 

�������������	
�������� 

������	������������� 

	
�������
 !"#�$%&'(�)*+��

,-./0123*456789:;<
=>?@AB012

3CDEFG�9:;<HIJKLMNOPQ� 

����LISS RSTU
VWXLISS TUYZ[\] 

LISS-DF^_[`] LISS-PT abc[Ude*1999fYgh

�iSjO AO/ASIFklmn�LISSRSTUop=qrs


TU�iStu*vwB�iSxyD*$rsz{4|$}TU

~��iS^�iSxy
V�|��*4q�����[��

]��
���*��[���q���
���iS� 

������	�����*�����*� ¡�A¢^

£�¤¥*���¦§¨�*�©'ª� 

 

4  ����  References 

[1] 345.67$%�89:;<=
��>?$��@;A

BC[J].DEFGHI,2013,11(15):260-261. 

[2] JK,LMN,OPE,Q.67$%�89R��STU�!:;


����@.VWX[J].DE�R>?YZ,2010,3(2): 

152-155. 

[3] O[.
��>?$��\]^#_$%�@V`[J].DEa

bcdWX,2013,17(48):8407-8412. 

[4] ef.��ST !:;
�����[J].ghFG,2012,34(7): 

1053-1054. 

[5] Weimann A,Heinkele T,Herbort M,et al.Minimally invasive 

reconstruction of lateral tibial plateau fractures using the jail 

technique:abiomechanical study.BMC Musculoskelet Disord. 

2013;14(1):120-125. 

[6] i�j.\]k�lm:;
�����@no;AV`[J].p

qnoFG=r,2014,18(7):71-72,78. 

[7] stu,vw,xyz,Q.{| !k�:;
�����@}~

[J].��F�,2011,32(12):2409. 

[8] O��,��.
��>?$��:;l�@��[J].DE��, 

2013,26(9):709-713 

[9] ���.>?����</$%��:;
�����42�[J].

pqnoFG=r,2014,18(15):84-85,91. 

[10] ��,���.Y%�����
���� !:;
���

��@;A[J].DE���=r,2011,31(12):2336-2337. 

[11] Yoo BJ,Beingessner DM,Barei DP.Stabilization of the 

posteromedial fragment in bicondylar tibial plateau fractures�

a meehanicat comparison of locking and nonlocking single 

and dual plating methods.J Trauma. 2010;69(1):148-155. 

[12] ���.��STU�!:;
�����@��}~[J].DE

pqF G,2010,5(16):212-213. 

[13] �� .
�����k�:;BC[J].ghFG,2011,33(21): 

3300. 

[14] ¡¢£,�¤¥,¦§¨,Q.©ª«¬>?$�®.
����

��&¯>?°±²³WX[J].pqF�=r,2013,29(22): 

3753-3755. 

[15] ¦P´.µ¶·¸¹�º»¼½¾¿$%�:;��
���

��@;A[J].DE���=r,2013,33(19):4886-4887. 

[16] ÀÁ,Â£,ÃÄ5,Q.Å� !S^�:;��CÆ
����

�ÇÈ;ABC[J].ÉÊF�,2013,42(23):2742-2744. 

[17] ËÌM.Y���¹�$��Í !RÅ�Í !$%�Î<


�����@V`[J].DEabcdWX,2014,18(35): 

5616-5621. 

[18] ÏÐ,Ñ�,3Ò,Q.Å� !"#$%�:;<=
�����:

]ÓÔÕ6�17�'([J].DEabcdWXRnoÖ<,2011, 

15(13):2458-2462. 

[19] J×,ØÙ,JÚ,Q.µ¶·¸¹�º»¼½¾¿$%�:;
�

����@noWX[J].DE5ÛG_=r,2012,33(4): 

470-471. 

[20] ÜÝÞ,ßà*,Láâ,Q.ãäÅ� !$%��:;<=
�

����;A.Våæ[J].çèFG,2012,52(10):43-44. 

[21] �yè,Jéç,êëì,Q.noíîïqð>?��
����

�:;@ñòBC[J].çèFG,2012,52(24):59-61. 

[22] Chiu CH,Cheng CY,Tsai MC,et al.Arthroscopy-assisted 

reduction of posteromedial tibial plateau fractures with 

buttress plate and eannulated screw construct.Arthroscopy. 

2013;29(8):1346-1354. 

[23] óôõ.ö¯"÷�øùÉ
�����ú��&7��¯>

?û:;D@ïq[J].çèFG,2010,50(31):65-66. 

[24] Üü,�r´,Ïý,Q.Å�� !þ���%�:;�ú&Y�

@C3Æ
�����[J].D��Z=r,2014,34(7):695-702. 

[25] L�ü,��w,�E�,Q.
�����SchatzkerB	
�Û

�Æ@��úø��k�D@ïq[J].D�F�=r,2013, 

93(31):2478-2482. 

[26] ��,��+,J�,Q.>?��:;�ä�Æ
�������

þ�������@;Aåæ[J].çèFG,2013,53(17): 

64-65,73. 

[27] Prasad GT,Kumar TS,Kumar RK,et al.Functional outcome of 

Schatzker type V and VI tihial Dlateau fractures treated with 

duaI plates. Indian J Orthop. 2013;47(2):188-194. 

[28] Ï�,�¥j.LISSU�!:;����
��<=��@

;ABC[J].DE��F�(F���),2012,14(10):117-118. 

[29] Heikkila JT,Kukkonen J,AhoAJ,et al.Bioactive glassgranules:a 

suitable bone substitute material in the operative treatment of 

depressed lateral tibial plateau fractures�8 prospective, 

randomized 1year follow-up study. J Mater Sci Mater Med. 

2011;22(4):1073-1080.  

[30]  !".
�����@�;#$[J].DE�R>?YZ,2012, 

5(3):268-273,242. 

[31] Ï%&,sz,3'Ù,Q.Å()Å !ú�� !$%�Î<


�����@*��V`[J].DEabcdWX,2014,18(26): 

4179-4184. 

[32] +,,-.�,/â,Q.012c�^�34:;
�����@

56[J].DEabcdWXRnoÖ<,2011,15(38): 7189- 

7192. 

[33] J78,9�Ò,:%;,Q.POLYAX·<�� !$%��:;

<=
�����;Aåæ[J].çèFG,2011,51(10):61-62. 

[34] J=�,�>�,?@�,Q.�� !RÅ()Å !$%�:;

<=
�����@no;A.VBC[J].ABCDF�,2011, 

38(19):4057-4058. 

[35] EFG,OH�,It¢,Q.{| !�Liss !"#:;<=�


�����@;AV`[J].DEabcdWXRnoÖ<, 

2009,13(43):8461-8464. 

 

 

 

 


