
��������  � 19 � � 31 �  2015	07	23 
� 

Chinese Journal of Tissue Engineering Research  July 23, 2015  Vol.19, No.31 

 

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

5031 

www.CRTER.org 

������1968 ���

��	
��
����

�����������

���� 

 

�����:R318 

���	
:A 

����:2095-4344 

(2015)31-05031-05 

�����2015-04-28 

http://WWW.crter.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wang Rong-sheng, Associate 

chief physician, Department of 

Orthopedics, People’s Hospital 

of Xinyi City, Xinyi 525300, 

Guangdong Province, China  

 

Accepted: 2015-04-28 

 

�

��

�

��������	
��
���������������������

�

���������	
������
�����������  �(��������	
��
������  525300) 

 

����� 

1 ����������� !"#$%&'()$*+&,-./0�12)$3 3 4567/0,89

:;<=$>?�@AB*+&,-.&'(CD<EFGHIJKLMNO 

2 PQRSTU�������� VW&'()$*+&,-.�XYZ=$-.[%�\]^_`a�

bcdef�89:;ghiTO 

���� 

��������������	
���
���������������������������

���� ! 

	
�� 

�����������"���#$ 

      

�� 

���,89jklmno<89pq�rs&,-.tuvw�xyz-.<)$CDYv{�|�}j

2B~�<B"#$%&'(���-.)$<��������a$%���� '(�������6

{CD<�Zx1����IJKLu�O 


��x1"#$%&'(!������� VW&'()$&,-.<89:;=$>?O 

����W������k���-� 2009� 35  2013� 35¡¢<*+&,-./0 63£�¤¥)

$C¦uB67�"#$%&'(7 29£�������� &'(7 34£Ou§]W�¨©)$3 34

5ª« Kofoed¬u­®¯�/0,89:;¬(O 

������/0�° 3±1245O"#$%&'(7 29£s 27£"_²³`a�2£"_´³`aµ-.

¶·$% 29£�$%¸¹ 0£O������� &'(7 34£s"_º²³`a�¶·$%º'(¹»O

¼Y/0º-½`a�¾de¿ÀÁÂOª« Kofoed¬u�345�°¨�"#$%&'(7,89¬uÃ

ÄfB 97%�������� &'(7ÃÄfB 100%OGU"#$%&'(!������� VW&

'()$&,-.ºYÅ(<�Z�Æ������� VW&'(Ç^È�Xbcdef�Y\]ÉA,

89:;=$ÊËO 

 

%&'()*+(,-.(%/0(%12(345(627(89. :;
�����<	
�����=

�>?����@������AB[J].CDEFGH#$(2015(19(31):5031-5035. 

doi:10.3969/j.issn.2095-4344.2015.31.021 

 

Percutaneous cannulated screw fixation versus open reduction and internal fixation 

for medial malleolus fracture: recovery of joint function   

 

Wang Rong-sheng, Xu Yu-dong, Luo Ben-huan, Wang Wei-chang, Wang Wei-xiong, He Li-wen, Liu 

Xiong-ye, Yang Qing (Department of Orthopedics, People’s Hospital of Xinyi City, Xinyi 525300, 

Guangdong Province, China) 

 

Abstract 

BACKGROUND: The ankle is one of the most important joints of human body. Medial malleolar fractures are very 

common, and there are lots of surgical methods to treat it. A traditional approach is open reduction and internal 

fixation. As views changed, percutaneous cannulated screw internal fixation become increasingly popular, but 

various clinical studies are still needed to analyze the efficacy of these two methods.  

OBJECTIVE: To compare the recovery of joint function after medial malleolus fracture repaired by open reduction 

and internal fixation and percutaneous cannulated screw fixation.   

METHODS: A total of 63 cases of medial malleolus fracture, who were treated in the Department of Orthopedics, 

People’s Hospital of Xinyi City from March 2009 to March 2013, were enrolled. According to repair plan, they were 

divided into two groups: open reduction and internal fixation group (n=29) and percutaneous cannulated screw 

fixation group (n=34). Ankle function was assessed in accordance with Kofoed ankle score standard on 

admission and at 3 months after repair.  

RESULTS AND CONCLUSION: The patients were followed up for 3 to 12 months. Among 29 cases in the open 

reduction and internal fixation group, the wound was healed at grade A in 27 cases and at grade B in 2 cases; 29 

cases were reset, and no poor reduction was found. In the percutaneous cannulated screw fixation group, 34 

cases had healing at grade A, with the presence of good reduction. All patients experienced bone union, and no 
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infection appeared. In accordance with Kofoed score, at 3 months of follow-up, the satisfaction rate was 97% in the open 

reduction and internal fixation group, and 100% in the percutaneous cannulated screw fixation group. These data 

suggest that both open reduction and internal fixation and percutaneous cannulated screw fixation for medial malleolus 

fracture obtained positive effects, but percutaneous cannulated screw fixation showed small surgical trauma, which could 

reduce the rate of infection and contributed to early functional recovery of ankle joint.  

 

Subject headings: Ankle; Fractures, Bone; Bone Nails; Internal Fixators; Follow-Up Studies 
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versus open reduction and internal fixation for medial malleolus fracture: recovery of joint function. Zhongguo Zuzhi 

Gongcheng Yanjiu. 2015;19(31):5031-5035. 

 

0  ��  Introduction 

��������	
����
��������

	��������
���������������

3.9%����� !"#$%�����&'()*+,

-)*./��01234�56789:�;<=>+

��?@=�ABCDE��FG3H5I

[1-4]

% 

����JK�AL�MNOPQRKSTU�R!

VWK������&!XYZ[\].A^_<��`

abcdeX;<6f8ghijR!���?@�k^l

m�nio�;<12pq?@rJ%sIWKtu�v

wxyz��_<E�{|}~c��JK���A�;

<cX;<%������R���_<Exy^���

�o����v^��12��kPQJKrJ����

M% 

�����������2009$3��2013$3��

�}~JK�;<c������ ¡¢£�;<¤J¥

¦����63§��O¨^©��;<>I�ª«¬­¤

J®¯°^s�% 

 

1���������Subjects and methods 

���R°±²³´% 

������!2009$3��2013$3�µ�����

������¶\�% 

	
������������¶2009$3��2013

$3�·¸¹¥¦����ºm·63§��»¼36§�½

27§j$¾17f54¿�ÀÁ(32.8±8.6)¿% 

�����Â�¥¦�����ÃÄTUj��Å�

Æ\]cÇS2È��jºmR12B³´®ÉÊËÌÍ�

ÎOÏ��ÐÑÒÓwÔU% 

�������ÇS3Èc3ÈA�m% 

63 §»~ÕEÖD13§���EÖD50§j×ØÙ

§Lauge-HansenÚÛ�S,ÜXÝÛB,ÜX,ÛÞß

¥¦����E��%àD�qoáâã'1f20 h�ÀÁ

(6.5±3.4) h%àDäåæçèéê21§�ëD42§% 

�ì}~JK�;<c������ ¡¢£�;<

12��íîï¤J®Éðt�&ºmñòó<%}~J

K�;<Ø29§(ôY10§�õY19§)������� 

¡�;<Ø34§(ôY16§�õY18§)%~ÕEÖD13§

»���\�Xö9§�÷£}~JK�;<Øøùj��

Å�úû�Dü~Õ����Æ3uö4§�ºmñò��

���� ¡�;<�÷£������ ¡�;<12

Øøù%~ÕEÖDÙ§ÁµD58 h�áâ% 

������� ¡+ýþ�G�£�Á�ûH©�

 ��7E% 


����

��	
�ºm���K�º��	X,�
�o�

�+
�X��% 

}~JK�;<Øæo��Ü�YÅK��}ü���

}~�ú+��+���������B��������

Ä���B !�LØ"�JK������Èìýþ�;

<�̂ ����Èì ¡;<%CÛ#X$%&'(�)<K

¢*Í5�+,}ü�Õ¢9-.��/��}ü% 

���� ¡�;<Ø�0ìCÛ#X$%&'(±²

��K¢���VtuWKm�ì123ã;<���4

5£69ýþ��76�8}~�ú���9�6�9:�

5�6�;£�<4.5 mm��=*¡1�2>j?��WK

m�0��JK�*ÍK¢�CÛ#X$%&@A5�12

;<��6�9:;£��¡%5���_<���%Z

�BC�;<5DE®FGHIH����±²��8�

J_<�+, ¡£ü�}ü���}ü% 

����
�¤J5�/KF8Ñ�14 dL%%¤J

57 d~MqoNJOPQ6�¤J56�8g~MKR*O

P�¤J51$A��S;<�% 

������

���KofoedTÚ�TUTUæVWTÚS50Ú�?

@TÚS30Ú�IHßTÚS20Ú�XÚ100Ú%XÚ> 85

ÚSY�H75f85Ú��Z70f74Ú�[< 70Ú�*Í\=  

[(Y+H+�Z)/n]×100%% 

�E]��TUTUæ^

3_]�TUæ`��ÅV�WB7��abVcd

W%efoglº�V3hi%jìh4*kl-º��

��8Vm�IH%nX$%oup��%qr�ûst

E�uèv��%%wX;<P�5D�@*xA��k 

��@FÜÀy1 kgÆkz1 minj��@3{|µÀ}s

t~o3 min��3�!30~%�st±²2g��83�

�%j�w¬���<{|�
�i0P�����5�



 

�����. ���	
��
�������������������� !�"# 

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

5033 

www.CRTER.org 

<�A3ÖD�u� ���Säv% 

��]�TUæ`��3_]�TU%eX$%ou

p��%�=c���=% 

������æÚ�!£�ã+¤J53E���

KofoedTÚTUqo���?@T<% 

��	
���ìSPSS 19.0øùL�qo��8Ñ�

ù���ì�Ú�(%)�p�Ø'°^ì�

2

�´jùk�

�ìx

_

±s�p�Ø'°^ìt �´�P < 0.05S[�ûu�

EÍ�% 

 

2������Results  

2.1  ����������ÍFE8Ñ��£¥¦����

ºm 63 §���¤J®ÉÚS¬Ø�}~JK�;<Ø

29 §������� ¡�;<Ø 34 §%�Åq£ZI

Ú��V��% 

¬ØºmÚØ-� ��

��

� 1% 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2  	
��
�� ¬Øºm$¾+E���°^�[�

Vu�EÍ�(P > 0.05)���

��

� 1% 

 

 

 

 

 

 

 

 

 

2.3  ������}~JK�;<Ø29§»27§}ü¡¢

]��2§}ü£¢]�j��PQJK 29§�JK3H

0§% 

������ ¡�;<Ø 34§» 34§}ü¡¢]

��PQJK;<H© 34§% 

2.4  �����  .û 63 §ºmÁNO¤¥�¤¥ã' 

3f12E��J¦§oÁup�E]�%.ûÙ§»Vi¨+

©�]�+CDE��F���µ]�v�»ªSªWK

ª«�â5�S�;<�5ªSª¬­m®9:}ü�¯

Gª«%¬Øºm¤J*Í\°^[�ÁVu�EÍ�  

(P > 0.05���

��

� 2)% 

 

 

 

 

 

 

 

 

 

2.5  �����   ¤J5°�¤¥¬Øºm���

Kofoed TÚÁu�±l�²Ø'°^[�Vu�EÍ� 

(P > 0.05���

��

� 3)% 

 

 

 

 

 

 

 

 

 

 

2.6  ����� ºm�¼�34¿�D5 12 háâ�ÃÄ

õ³�����E���´������� ¡¢£�;

<¤J³�����%¢£5 4E� X$%op��%\

��=���

��

� 2% 

2.7  �� !  ¬ØÙ§ÁV3Hé�� % 

 

3������Discussion


3.1  "�#$%&'  ����[��&³�µ�+¶�

µ�·z��.Ø�%³�5¸¹º»¼:S5����

S³�µ��Y¼SÅÚ�¶�µ�¼SÅÚSX�%�

½�&X�+��·³�����M[��¾7z��%

�Y¿ÀÁ����	ÂÃ�ÀÁ�K!����Y��

®:!���¸�¹Ä�F�Å!xÆ�+z�·Ç��

�È�?@SÉÊx�vßËÌ·ÍÅ���XÎ% 

3.2  "�()#��  �����áâ12¾Ï��J

K�;<B}~JK�;<G%�;<®¯iñìçÐý

þ�+��=* ¡BiÑ¸ ¡G% 

RovinskyG

[5]

±SÒì2�Á Ó�ýþ�;<���

­ÔÕ¥+iÖ�®¯%}~JK�;<�®¯�û8!

PQJK�Y×�ØÙ G

[6]

±S¨�����ÚH}ü

�O¨^*Í�2>%¤ÛBOÑÜ��Ý�}~JK12 

��������	
 63 ��


��������� 

�������

� 29� 

���� !"#

���� 34� 

��������

29 �$%&�'

(�)�*+, 

���� !"#���

� 34 �$%&�'(�

)�*+, 

 

� 1  ��������� 

Figure 1  Flowchart of patients in both groups 
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Table 1  Comparison of baseline data of patients in both groups   
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Table 3  Comparison of Kofoed score of ankle joint before and 

after repair in patients of both groups    

�0

 n 

89:

 

;<=>

 

��������

 29 51.3±5.4 82.4±6.1

a

 

���� !"#����

 34 49.8±7.2 85.2±4.7

a

 

t  0.059 0.114 

P  0.961 0.897 

?@A��	
34B/0CDEF�GH*IJ/KL(P > 0.05)M 

?@AN89:EF�

a

P < 0.05O��P;<=>��	
�QR KofoedS

�TIJUV�W�XEFGH*IJ/KL(P > 0.05)M 

 

	 2  ���������������                     � � �(n) 

Table 2  Comparison of satisfaction rate during final follow-up in 

patients of both groups   
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Figure 2  X-ray films of a case of tibial fracture of medial malleolus receiving closed manipulative reduction and internal fixation with 
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