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Abstract

BACKGROUND: At present, wrist protection products designed in and outside China have not solved the contradiction between protecting the wrist joint from
injury and maintaining the flexible movement of the wrist joint.

OBJECTIVE: To investigate the biomechanical mechanism of dorsiflexion injury of the wrist joint in elderly people after falls, and to provide a biomechanical
basis for the prevention and treatment of wrist injury in elderly people after falls.

METHODS: A 65-year-old man was selected to obtain the original data by uninterrupted CT scan of the middle and lower 2/3 of his left forearm up to the

end of the finger. A finite element model of wrist dorsiflexion was established using ANSYS 12.0 finite element software. The palm surface of the model was
constrained, and the model at a velocity load of 2 m/s in the direction of vertical downward was given to simulate the injury state of the palm when the elderly
fall. The stress distribution of the soft tissues and bones of the wrist joint and the change of the stress with time were observed after the load was applied.

VRITKFE SR, HALEFMN T 434023; CHIMTFEER, HAEHMNT 434023

B—{EE: EEK, 4, 1994 F4, /é}];lL/é/A—k-E-/\, Rk, 2023 FRITKFHEL, Md, TEAEHFEAFGHR.
BIAES: 224, Hd, gl24%, KT KFESH, HLEH)MTF 434023

https://orcid.org/0000-0002-6093-1726 ( 1% 5k )

ESEM: 2RLXTELRAERIMHETERAD (B ¥ EHAXS [2002)75 5 ), FE fGaA: KA

SIRARIC: EFK, AN, B4E, 1, KAY, THR . LHFATRSE ﬂmé“*“ﬁ'émwfm% WE FRITHAT ). F B 204 TAZRR R,
2024, 28(6):886-890.

886 | PEHELATIENAR | 5528% | 5565 | 2024528



MAEZE

PEAATERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

RESULTS AND CONCLUSION: (1) A realistic and effective finite element model of the dorsal extension position of the wrist joint of the elderly was established.
The soft tissue stresses were mainly concentrated in the small fissure of the palm and the dorsal side of the wrist after loading. The skeletal stresses were
mainly concentrated in the lower end of the ulnar radius dorsally. The stresses in the lower end of the radius were the greatest. The palmar stresses were
mainly concentrated in the middle and lower 1/3 of the radius and the hook bone. The stress distribution of the ulnar radius was asymmetric, and the stresses
in the radius were more concentrated. (2) The results of the study are consistent with the clinical situation of a fallen wrist injury in elderly people, and can be
used to explain the mechanism of wrist dorsiflexion injury, which can provide the biomechanical basis for the design of wrist protection devices that can be
used to prevent wrist injury induced by falling and the treatment of wrist injury in elderly people.
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Table 1 | Material properties of the constructed models
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2 458 Results
N TAMNEEER TR AR o, B 1, B
YRS . BRI R H Lk 2.

B B A NETFRB; B NEEE: CNBRAN

1| FEiARTERE

Figure1 | Finite element models of the wrist
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Table 2 | Number of node, type and number of elements of the
constructed models

TiH i W AL

Rt 226345 21364 357 845

LspTieayit] C3D10M C3D10M C3D10M

HILHL 139 879 8649 227 846
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Figure 3 | Change of stress at main stress points of soft tissue with time at
the moment of falling

23 FHEASFHA BB LTS T R i,
Holt, OB EE S TR /3, W, LEA.

888 | PEHERATIENAR | 5528% | 5565 | 2024528

ESe
Bl EA ST,

B NEAI
4 | FHEEBERNNEE

Figure 4 | Stress distribution of wrist skeleton
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Figure 5 | Change of stress at main stress points of bone with time at the
moment of falling
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Figure 6 | Change of
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the hand with time
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