
��������  � 19 � � 39 �  2015	09	24 
� 

Chinese Journal of Tissue Engineering Research  September 24, 2015  Vol.19, No.39 

 

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

6350 

www.CRTER.org 

�����1982����

�	
������2007

�����������

���������� 

!"# 

 

�����:R318 

���	
:A 

����:2095-4344 

(2015)39-06350-05 

�����2015-08-05 

http://WWW.crter.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Liu Jian, Physician, Emergency 

Surgery, Jining No.1 People’s 

Hospital, Jining 272100, 

Shandong Province, China 

 

Accepted: 2015-08-05 

 

 

�

��

�

��������	
��������������������� 

 

�  �

1

����

1

���	

2

�
��

1

�  �

1

����

1

����

3

(��������	


1

���


2

���
������  272100�

3

�����	�����	
������  442000) 

 

����� 

1 �������������� !�"#$%�&'()��*+�,-.�/)�&012345�

�6�789:;<=>�?@A=>�B8CDEF�& !GHIJKL-. !MNOP��QRS

�&TU�VWXYZ#[\]^�_`a 

2 �bcd\e�f�#$%ghi�&EFjklmnVWoc>pqrgsVWRStTuvwx�&

01�pyTUGzVVW�{|R�&=>GJKL�tT�p}�E~G�RS�Ti����TE~

�{a 

3 lmnVWo��~�������{i�_������VW����&1a�klmnVW�ou/

��A=>�EF]����=>��7k���������� �u/¡¢£¤~��¥¦§¨©a 

���� 

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

	
�� 

���	����	�
����������	��� 

���� 

���������� !"#$�%&��	'(�)*�+,�-./0123�B20112102 

 

�� 

����f�ghi�&ª«~¬�#�®w��&�¯°nVW'±/vw²³py�TU�VW�8

rgTUsVW�2�´®µwX¶·¸9¹º9�»_¼½¾¿�{��T�BÀÁnVW§sVW�Q

Âc>tT�f�ghi�&ÃÄXÅÆÇ7kÈ�Éa 

���ÊË�f�#$%ghi�&jklmnVWoc>pqrgsVW�tTyda 

���ÌÍi�ÎÏÐÑÒÓ�Ô�Õ 2009Ö 1×@ 2013Ö 1×ØY� 56ÙÚ XÛÜÝÞß CT¼àá

ÝÞâã��f�#$%ghi�&EF�ÅÆäå�æ�YZK�EFçX�Õ 8 h sRS²³èéêT

U�&01¸RSpqsVWêVWlmnVWoGëìí>�î-.ï�ðñ��Sòìóôêõö÷ô

øßù�ôøú>tTéûaüý"tTydG¶·¸9¹9: !�̧ § 44Ù¡ìS¯°rgTUsVW

tT�f�#$%ghi�&�EF(xþK)RSxÈa 

������YZK 56 ÙEF#�Zy� 35 Ù�� 16 Ù�u 4 Ù�� 1 Ù����� 91%�xþK 44

ÙEF#�Zy� 23Ù�� 10Ù�u 7Ù�� 4Ù����� 75%�YZK���\�º�xþK(P < 0.05)a

�KEFX�¶r�¬	ê�¶¢
ê�&=>¢
ê�A�9:��û��çp\�i��YZKç�

�xþK(P < 0.05)a�ejklmnVWoc>pqrgsVWtT�f�#$%ghi�&01VWu

��u\���¯°sVW���¶·¸9¹�|R�&=>�p}�E~G�RS�Ti��a 

 

45167819:;1<=>1?@1A7B16CD. EF
��G�����H'���IJK��

��	�LM��NO[J].IPQRSTUV12015119(39):6350-6354. 

doi:10.3969/j.issn.2095-4344.2015.39.021 

 

Bilateral external fixation combined with limited internal fixation in the repair of open 

fractures of middle and distal tibia and fibula: reliable fixation on the broken ends   

 

Liu Jian

1

, Tian Bao-fang

1

, Wang Wen-zhu

2

, Zheng Wei-dong

1

, Feng Li

1

, Du Bao-yin

1

, Tian Da-wei

3

 

(

1

Emergency Surgery, Jining No.1 People’s Hospital, Jining 272100, Shandong Province, China; 

2

Department of Anesthesiology, Jining No.1 People’s Hospital, Jining 272100, Shandong Province, China; 

3

Dongfeng Hospital Affiliated to Hubei University of Medicine, Shiyan 442000, Hubei Province, China) 

 

Abstract 

BACKGROUND: Open fracture of tibia and fibula is a common fracture of long bones. Simple external fixation is 

often difficult to achieve thorough and effective reduction and fixation. Shortcomings of open reduction and 

internal fixation highlighted in the high incidence of postoperative complications, and seriously affected the 

recovery of joint function. Therefore, external fixation combined with internal fixation for repair of open fractures of 

tibia and fibula has been extensively used in the clinic.   

OBJECTIVE: To explore the repair efficacy of bilateral external fixation combined with limited internal fixation on  
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open fractures of middle and distal tibia and fibula.  

METHODS: Clinical data of 56 patients, who were identified by X-ray or CT examination and were diagnosed as having 

open fractures of middle and distal tibia and fibula in the Jining No.1 People’s Hospital, as the treatment group, were 

retrospectively analyzed from January 2009 to January 2013. Patients were subjected to thorough debridement, 

reduction of the fracture fragments, limited internal fixation and fixed bilateral external fixation within 8 hours. They 

received stage I suture. When the local conditions of the wound permitted, they received stage II grafting, and were 

repaired with adjacent muscle flap or free flap. The efficacy and postoperative complication were observed. Above data 

were compared with those of 44 patients with open fractures of middle and distal tibia and fibula who received reduction 

and internal fixation (control group).  

RESULTS AND CONCLUSION: Among the 56 patients in the treatment group, the outcomes were excellent in 35 cases, 

good in 16 cases, average in 4 cases and poor in 1 case. The excellent and good rate was 91%. Among the 44 patients 

in the control group, the outcomes were excellent in 23 cases, good in 10 cases, average in 7 cases and poor in 4 cases. 

The excellent and good rate was 75%. The excellent and good rate was significantly higher in the treatment group than 

that of the control group (P < 0.05). Significant differences in incision length, operation time, fracture healing time and 

bone nonunion rate were detected between the two groups, and above indexes were better in the treatment group than 

in the control group (P < 0.05). These findings verify that bilateral external fixation combined with limited internal fixation 

for open fractures of middle and distal tibia and fibula is reliable, can significantly reduce postoperative complications 

after internal fixation, promote the healing of fracture, and is conducive to the early recovery training of the affected limb.  

 

Subject headings: Tibial Fractures; Fibular fractures; External Fixators; Internal Fixators; Fracture Fixation 
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Figure 1  Packet flow chart of patients in both groups 
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Figure 3  X-ray films of right open fractures of middle and distal 

tibia and fibula before and after treatment 

���� A�����B���	
 

 

 A B 

70

60

50

40

30

20

10

0

������(cm)  ����(min)  	
����()  	�����(%) 

� 2  ������� !"#��$%#�&'$%#()*

+,-.� 

Figure 2  Comparison chart of incision length, operation time, 

fracture healing time and bone nonunion rate in patients of both 

groups 
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Table 2  Comparison of operation time and healing time in patients 

of both groups   
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Table 1  Comparison of effect and healing situation in patients 

between two groups  
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