
��������  � 19� � 31�  2015	07	23
� 

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

 

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

5046 

www.CRTER.org 

������1990���

�	
���
����

�����������

����� !"#$

%& 

 

'()*+,-.�/��

012��������

� ��3���4�5


  3501226��478

9:� �;<=>��

�4�5
  350003 

 

�����:R318 

���	
:A 

����:2095-4344 

(2015)31-05046-05 

�����2015-05-27 

http://WWW.crter.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Zhong Jin-ran, Studying for 

master’s degree, School of 

Rehabilitation Medicine, Fujian 

University of Traditional 

Chinese Medicine, Fuzhou 

350122, Fujian Province, China  

 

Corresponding author: Wang 

Xiang-bin, M.D., Associate 

professor, School of 

Rehabilitation Medicine, Fujian 

University of Traditional 

Chinese Medicine, Fuzhou 

350122, Fujian Province, 

China; Fujian Provincial Key 

Laboratory of Motor Function 

Rehabilitation, Fuzhou 350003, 

Fujian Province, China  

 

Accepted: 2015-05-27 

 

�

��

�

��������	
��
����������� 

 

���

1

��  �

1

�

2

��  �

3

��	


1

��  �

1

�
��

1

�

2

(

1

��������	��
�����
�  350122�

2

�������

�	����������
�  350003�

3

����������	�
�����
�  350003) 

 

����� 

1 ���������������� !"#$%&'()*+,-./0 

2 ��1234�%&'567()(89:;<=�>,-*+./?34<=@A0 

3 Mimics� Gemagic studioBCDEFGHIJKLMN4��OP�./�QRST UVWX0 

���� 

��������	�
���
���������Mimics����������	��� 

	
�� 


����� ������� 

��
�� 

����	���(81273819) 

      

�� 

���%&'YH*Z[\]^_1`abcdefg�STKhWX X ijklm%&'(8no!p0

> X ijkYqrse&'1`,-tsui�vw&'xyz{e@|}~�./12������c.

/e���0 

���OP%&'(8rs���./�9:�*+�b?�e�������_�&ST������0 

������� !����X%&' CT�����WX Mimics,-%&'�57()rs1`�O�a

?�� Geomagic Studio$��,-� ¡����%&'5�67()*+0 

������¢X%&' CT ����g=�O£%&'rs��eZ�1`¤¥Z�¦Z�§Z��¨©

`O£%&'(8��0`Oe%&'rs���(8��DEª«¬p­®¯°±��DE,-*²�.

/034%&'567(8³�9:;<´�>*+µ¶�·¸¹º��%&'5�6()e*+�DE»

¼elm%&'(8eno!p0 

 

!"� #$ %& %'( )* +,-. ./
���01234
��567898:;<=[J].>

�?@��AB 2015 19(31):5046-5050. 

doi:10.3969/j.issn.2095-4344.2015.31.024 

 

Application of reverse engineering techniques to measure the distance and volume 

of medial and lateral compartments of human knee joint    

 

Zhong Jin-ran

1

, He Jian

1, 2

, Chen Jian

3

, Chen Jing-hua

1

, Lin Ying

1

, Wang Xiang-bin

1, 2

 (

1

School of 

Rehabilitation Medicine, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, Fujian 

Province, China; 

2

Fujian Provincial Key Laboratory of Motor Function Rehabilitation, Fuzhou 350003, 

Fujian Province, China; 

3

Rehabilitation Hospital Affiliated to Fujian University of Traditional Chinese 

Medicine, Fuzhou 350003, Fujian Province, China) 

 

Abstract 

BACKGROUND: Knee joint is the most complicated structure of human body, and X-ray is often used to reflect 

the stenosis of knee compartment. However, radiographs are two-dimensional projection of three-dimensional 

joint structure. Thus, different joint shooting locations can impact the outcomes of measurement, and it is difficult 

to ensure the accuracy of repeated measurements.  

OBJECTIVE: To build three-dimensional model of knee compartment, measure the distance and volume, and 

provide the basis for subsequent models, biomechanics and relevant clinical studies.  

METHODS: Based on the principle of reverse engineering, using CT images of the knee joint and the software of 

Mimics, three-dimensional model of medial compartment knee structure was reconstructed. After the model was 

imported and smoothed, the medial and lateral compartment volumes were finally calculated by the software of 

Geomagic Studio.  

RESULTS AND CONCLUSION: Three-dimensional model of the knee compartment, including femur, tibia and 

fibula, was successfully structured by CT images. The models of knee and knee compartment could be observed 

at any angle or observed individually, and could be measured. It was discovered that the volume of medial and 

lateral compartments of knee is close, although the joint space width of them is different, which illustrates that the 

procedure can accurately reflect the degree of knee joint space width in the round by calculating the volume of 
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medial and lateral compartments of knee joint through computer.  
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Figure 1 Three-dimensional digital model of knee 

joint and compartments 
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Figure 2  Measurements on medial and lateral compartments of knee joint 
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Table 1  Joint space width and volume of left and right knees  
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