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Application of digital technology in the study on flat feet: three-dimensional model 

reconstruction and biomechanical analysis   

 

Zhang Xingfei, Wang Wencheng, Xu Yajun (Department of Foot and Ankle Surgery, Wuxi Ninth People’s 

Hospital Affiliated to Soochow University, Wuxi 214000, Jiangsu Province, China) 

 

Abstract 

BACKGROUND: The purpose of the surgery for flat feet is to correct the deformity, to restore the medial 

longitudinal arch and to improve the foot and ankle function. However, it is not sufficient to satisfy the need of 

individualized treatment, only referring to two-dimensional data and the surgeon’s experience, so 

over-correction or under-correction usually occurs. The development of digital technology in medicine has 

greatly promoted the progress in orthopedics, including three-dimensional reconstruction, three-dimensional 

printing, surgical simulation and surgical navigation. This technologies have been widely used in shoulder joint, 

elbow joint, hip joint, keen joint and spine in recent years, but studies on flat feet are relatively rare. 
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OBJECTIVE: To review the application status of digital technology in flat feet. 

METHODS: Databases of WanFang, CNKI, VIP and PubMed databases between January 2000 and September 2018 were searched. The 

keywords were “flat feet, digital technology, three-dimensional, finite element” in Chinese and English, respectively. Totally 882 articles were 

retrieved, and finally 49 eligible articles were included. 

RESULTS AND CONCLUSIONS: (1) The application of digital technology in flat feet mainly includes three-dimensional reconstruction, 

analyzing bone morphology, spatial position relationship and joint movement characteristics, establishing finite element model and stress 

analysis. (2) The three-dimensional flat feet model with high definition possesses obvious advantages in biomechanical research. (3) Digital 

guidance in flat feet osteotomy surgery is still rare and it is expected to improve the effect of flat feet surgery by referring to the research in 

some other orthopedic fields. 

Key words: flat feet; three-dimensional model; anatomy; biomechanics; finite element analysis; digital technology; digital orthopedics; 

simulation surgery; individualized treatment 

 

0  ��  Introduction  

��������	
������������

�������������� !"#$%&�'()

*+,-./0123/����456"��7
�

89�:;<=>?@AB	��?�CD�EF,-C

D�GH./I/JKLM/<�
D�EF6N


OP$Q	&R

[1]

STU���VW,-'()VWX

YZ)VW[\VW<�VW�]�^U_'`ab�

c"XYZ)%&�de��?�fghiS 

jk�VWlmno�pqrstu"�vwx�

�y9z{|}

[2-3]

SpqX~���CT"MRItuV

W���%&���a������ !%&�x���

����|}

[4-5]

S��VWno�^�r������

����'()VWl����x�VW6"XYZ)

VW

[6]

S[\�pqxb�������VW���fg

hi

[7-8]

Sjk�VWlm�^������� ¡�V

W¢6£�¤¥�����¦§ !%&�rstu�¨

�r���� !%&��^r�����r��P©_

ª&«¬�®¯°�±²O³«¬´��µX¶@·¸

¹º»S¼��̂ �r�½�������A¾}_.M

T¿ÀÁÂÃÄ<Å«¬ !�x����_ÆA§�

�qÇÈÉ�Ê������Å«¬%&�¸ËÌÍÎ

{a���[\������ÏÐ=9�ÑÒ !�ÓA

ÔÕ

[9]

S]�ÖT���[\VW�×	���VWØ�

b�xÙVW�ÚÛVW�b�×]p&�ºÜ�ÝÞß

àáâS6�ÑÒjkVWlm�=ãFä¢6å���

��Ûræfg�ço�èéVW�çoS 

êÒëì�×íæî�^ï)ðñòóa��ô»

õö�_/÷�a��{�ø`�ùúûü�ýþ<ð

ñ�ã�×íæî���/«¬�<�������

�l�������Ûræl��	<
���f

g�È��æ��æ��æ

[10-13]

S��8�×íæ

î�^/÷`�ðñ����"^��VW��

�z{�h��î�Ö�UèéVW���XYZ)�

��de��l��ÛræfghiS 

 

1���������Data and methods 

1.1  ����  �����U2018ë5 !"��t

#�Ð$%t#&2018ë9 �t#'�×�(

(http://med.wanfangdata.com.cn/)  CNKI × � (

(http://www.cnki.net/)  � ) × � (

(http://qikan.cqvip.com/) � PubMed × � (

(https://www.ncbi.nlm.nih.gov/pmc/)*2000ë1 a�

�¸T+,S�+t#-.����3 DÖ/0

×íæ123+t#-.flat feet�digital technology�

three-dimensional�finite element1St#+45�,

-VWE6789+b�:;<=")>9+<S 

1.2  ����	
��

1.2.1  ?é��  +,�@	µ��¸T�×íæV

W�,-��A�Ö/0��l���XYZ)

��<S 

1.2.2  BC��  A��VWS 

1.3  ����  Dt#E882F¸T+4��+681F�

3+201F�GH�I�Jo��KL�BCA��V

W�MTVW�Q
49F+4NK?é��S^�+O

mPQ_×íæî�^`�ðñ�VW���¸T�

`�VWS 

 

2��	
��Results �

2.1  �������  ×íï)�60�1	RSìÈTU

¶ï)¸TVI��WXY�Z[)÷�\]^��U

/÷_`�÷ab�÷�c��÷<ðñ�^/

÷ðñ�a�Q	dó

[14]

SefgfC
U1994ë�

2000ëh�_.\ij�k1

[15-17]

��lr'(m×

í'(�ma��	
ì×íæî��/÷��dn_

RSS�fo3pqr®�U2002ëh�_����f

\ij����	pq��3ÛsÖ½ftuj×�(

�fv

[18-19]

S2007ë�wf4xyd9_×í/÷)�

z{�|,}×í/÷'(×í/÷l��/÷tu

l�~��k3Ûðñ

[20]

�|o� K_[\/÷µ�

��î��	/÷�RSVW�[\VWdn_X�V

WlmS]�×íæî�^ï)ðñ���&]^��

�9_��������pq��������\6

EH���������ïX���)��ï��§�

�p�Ï\6^��Å�������Ç7�(¾

��"��<
��A�_'b�S^'( !���



���������	
. �������������������� !"#$%&[J]. 

�'()*+���2019�23(20):3242-3247. DOI:10.3969/j.issn.2095-4344.1146 

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

3244 

ýþ"ûüT¿�pq�������$���õc�

ÑÒ�>�'("��T�Ŝ Å��Ø3D�v���
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