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Finite element analysis of arthroscopic repair of rotator cuff injury with different transosseous techniques J/ Kang,
YU Han ,CHEN Gang,PAN Jie-en ,and LI Jin. Department of Orthopaedics ,the Second Affiliated Hospital of Jiaxing Universi-
ty, Jiaxing 314000, Zhejiang , China

ABSTRACT Objective:To compare and analyze the biomechanical differences between different transosseous techniques
in arthroscopic repairment of rotator cuff injuries by finite element analysis. Methods: Finite element models of traditional
arthroscopic transosseous (ATO) technique,giant needle technique,and ArthroTunneler (AT) technique were established
based on the shoulder CT data of a healthy adult. Then,loads of 10 N and 20 N were applied to the sutures on the different
technical models,respectively. Compare and analyze the stress changes of the bone tunnels and sutures of the three models
were compared and analyzed. Results: Under the same condition of loading, the stress on the lateral bone tunnels and sutures of
the traditional ATO technology model was the largest, followed by the giant needle technology model. The stress on the mid-sec-
tion bone tunnels and sutures of the AT technology model was the largest, followed by the giant needle technology model. Under
the different conditions of loading , the high-stress areas of the three models were mainly concentrated on the contact area between
the sutures and the bone tunnels. Besides, compared with the traditional ATO technology model, the stress distribution of the lat-
eral bone tunnels and sutures of the giant needle technology and AT technology model were more dispersed , but there was obvious
stress concentration phenomena in the stress distribution in the mid-section bone tunnels and sutures in the AT technology model.
Conclusion : Compared with the traditional ATO technique, both the giant needle technique and the AT technique can reduce
the risk of cutout between the bone tunnel and suture ,and may be better treatments for rotator cuff tear. However,compared
with the giant needle technique, the application of AT technique in patients with osteoporosis may be limited.
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Tab.1 Material properties of finite element models

#1k PAPERT & (MPa) HEE/N 4
BE ek 591 0.45
NRES 2 000 0.26
X E L 1200 0.40
Wow 400 0.40
BB 13 400 0.30

F2 AEERZHGFNSHNETNT RH
Tab.2 Number of meshed elements and nodes for each
component of different models
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58 ATO H AR R BT 62572 329295
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Fig.1 Finite element models of different
transosseous techniques under arthroscopy
la. Traditional arthroscopic transosseous
technique model  1b. Giant needle tech-
1c. ArthroTunneler tech-

nique model

nique model
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Tab.3 Reaction force of the contact part between bone tunnels and sutures of each model under different loading conditions(N)

M 8 T 4 5 R Al 0L 1) S A

ERES SRt 3 SN VR (i)
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Fef B AL 1 AR AL 2 bR AL 3 Hefl 4L 4
10N 145 ATO i A A # 18.0 19.2 0 0
F 1 AR A Y 13.8 9.3 15.5 157
AT $ AR 10.5 10.8 10.3 8.6
20N 1655 ATO AR B 36.2 28.2 0 0
EXIET¥N ¥ 15.4 18.5 31.1 31.3
AT AR AR 20.2 20.7 19.5 20.2
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Note : Contact parts 1 and 3 are the contact parts of each model left suture with the lateral bone tunnel and mid-section bone tunnel ,respectively. Mean-

while, contact parts 2 and 4 are the contact parts of each model right suture with the lateral and mid-section bone tunnels, respectively
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Fig.2 Stress distribution of the lateral bone tunnels of different models
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Giant needle technique model
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ArthroTunneler technique model
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Fig.3 Stress distribution of the lateral sutures of different models
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Fig.4 Stress distribution of the mid-section bone tunnels of different models

TGATO R ABUR

1 arthroscopic

=
3

Sromee
REgREENRLY

10N E
Load of 10 N

@

£ EsEaEeg
E

20N i%
Load of 20 N

z
H

5 B BER B A L ) a0 A

FisHRRBUR

Giant needle technique model

Fig.5 Stress distribution of the mid-section sutures of different models
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Tab.4 Maximum equivalent stress of bone tunnels and sutures of each model under different conditions of loading (MPa)
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