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Abstract

BACKGROUND: The shoulder joint, as a non-weight-bearing joint of the human upper limb, is considered a perfect compromise between flexibility and stability.
The traditional experimental mechanics research of shoulder joints has some limitations due to the complexity of internal structure, measurement techniques
and ethical issues. The finite element analysis method is applied to the research of shoulder joints, which provides valuable reference conclusions for the
discussion of shoulder joint diseases and the decision of surgical methods.
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OBJECTIVE: To review the status of finite element research in the field of the shoulder joint, and to put forward the prospect of future research.

METHODS: The finite element analysis method was used to search the literature on shoulder joint complex-related diseases in PubMed, Web of Science,
WanFang and CNKI databases by computer. Chinese search terms were “shoulder joint, finite element analysis, rotator cuff injury, glenoid labrum, shoulder
joint replacement”. English search terms were “FE, should joint, glenohumeral joint, rotator cuff tears, glenoid labrum, shoulder arthroplasty”. The search
period was mainly from January 2010 to January 2023. Some important documents were also tracked, retrieved and read.

RESULTS AND CONCLUSION: (1) With the open network of model data and the establishment of relevant model databases, finite element research has become
more and more standardized and reproducible. (2) The widely validated finite element model of the shoulder joint deepens our understanding of the shoulder
field to enable more efficient clinical decision-making. (3) With the continuous development of computer technology and software development, future finite
element research is bound to become an indispensable practical tool for clinical scientific research.

Key words: shoulder joint; rotator cuff tear; glenoid labrum; arthroplasty; finite element analysis; biomechanics; research progress
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npey || BIEXEEIEL S T L 25% EHE bankart Hif
AU \ o\ J
i
n ’;%;ﬁﬂ\ (- 20204, PECORE ik Ja i AL E MK
e L W, A R R
b £ 2022 4, HRSEUNHAT AT (b
e -t = 5= (U
X ) amamiose )

3 | ARTAITETENR B RIRGU AR T

st FREBRGEFT, SREBRGEERNEFFRALE, KMd
PLAEAR % BT AF A 22 B UL T e 16 FALIR T, KLEMT 5 ¥ i sd 4 n
TR KPR TR 30 KB FAEFSN, PRI ERFT B
SR A AL G e, MdiA SR AT s KA KT 16% B, £ 8%
AEEEDY, BALRICHRIEE, LTS AT F RG657. XA
R‘—FT K TATHEF RGBT EBA0E AL, st F Kk Kt Ar
FFoL, HRARAREIE A FabF K XagRAIKT. INOUE 5 i@
M Bankart 15 KB X P AR, SRR T EHRAEKE R
AT & AT T 4K B 49 2 #F Bankart 15 5K, i MR+t Bankart 15 2 K& & 3L
BRI REFORINS, FHFERGHKRFH S LD LR F R
7 Ko HE9B 8 %, 0 A) Bk (Stress Shielding) B %69 & A, MmiFF R
RS £4E, SANO % 7 J) i iF 2t bk 7% B Bristow #= Latarjet AR ix & # 5
1 Bankart B 15 25 R7 X, HRIBAAFTHRGE A 0H, FHAHFRX
9% @ Laterjet F R FAHLUF ST 5% 8 ABAK, 25 B I ) Fik
(Stress Shielding) L % o 5§ i 5% B Bl ABAHE A K; @ 2R Bristow
AU F AT EF T ERIBATA, BT RE B RATH L9 Re g
Hm. UNSAL 2 U8 2t bk 7 45 %% Laterjet Z 45 A Laterjet B AT F K7 X 49
LA NFE I, FHIAA B R A Laterjet FRIRBET 24249 F BB A,
BWRT RRT ALK A, BR i EFR T BAAE ST AR, R
J& 5T fitw T AL A Bk AR R BUR RO, BB AT B 5 T 35% At
F AT F A Laterjet HARBATIETT.

TGRS T7 ik, FIT WA 206 TR K AN B T7
F XRFH S F7 @RI AR, sl RG ST 7 KRR AR T 3551,
PR, AR RES)EFARN B LR, RS A X
TG S NEBAL S R, ARARAPABL. A TR 694
FHRAA ST AR, Bl SR G B 2k, 5 F RAK, &
A T e R AT bt — IR,
2.4 BXRVERIVEIRITIAR A 1950 4 NEER A EF A X F4
RBFRFFREY, GFRATIREFGEMN, BT LEE AR %
FTEHER RXAXTEHRARFLARAKX, BXTFESRANGTF RiELIE
FRESGF ERBHRG . BEREETRERSHKR . MEHIR
ABRGLE, TR LTLOF RIS, FR7 Xe9#3t, €EF
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T RAXTEHRAPIRE. RIFEAI>RNAEERE. AT,
HAHMMAL LT HEART R L7 m, R AT B REE
A9 AFFIRAR . 3B FRSRIR s T R a9 kiR, REEVES 4 % 18 it 3 b xd 4
BT RE R DN EREX Z, FARRAE: OFFHIK - B R84EAkE o
tb; @Q4KAR - JL & 49 Von Mises i ) TAk: QB [ BT &5 48
FHBE N3G, AAERXTERRBE Y, TrEHLEMKT
AR E AL 0 A R AR, AR AATE Bt R R KR L, K—AF
T4 R B T AR R FIRAA 69 FAb R ATy X, P,

BEBARZ T @, ARASHERETKRT — 2850 K. KT
S 4, WAHEER S BB R R EFASHA AT EHRAE N R
RIG, #HheF R RAANEL, S5 R E SRR BUR BRI R4y
& 4. SOLTANMOHAMMADI % B oy 85 £ % B 4 R b 158 = S Amth B
K, R AT BARAR P PRE 5% T SARE A I ATA FRASAHT, FIAH IR
B SARENTRT, 2CHRIURY T VHaBRIcEE, s T
RPBIRG Z AR, AR TRIMER = ARt Mt B2 B A TR,
ARENAS-MIQUELEZ % ™7 | CT 4c38 842, o Aratib 7 phE 5% R R #F
ABAREIE, A 145° T M 468 RIK 4 mm 49 R MALA= 2 mm &9
Az L KRG EFHTEERERAUR., XARALHFZEGRA X
FABAGK TR T — 283 LRI T

sFF ARG Xe9aRiT, FR XD EHd T AT REMERTE,
FRERRIBFEFRTER, RO LBATHRANAG, BNELE
At AR K B ABRRXAR ET BRARMR. BOLA % Bt
SRS R KT B ARG AR ATA FRUEAE AT, FhARXT Bk
R, BRXPTRRELEEFERMNTI®, RONEZETERTEE
M, FEE MG TG RIRAL EABYL, X —AFRATATA R X B AR BAR
JB B B A 64 K A BT B AT YR TR A . AR TOAMCE R AR B4 A
AZHERATESRR, HEHEHA S ERMRGEARTFHLT
kat, RXAR AT ERARLE B 269iE e ™, o g FRKEKTA
FARBAFRE, bR ERE L6GF R LEHZRAIF 0. ELWELL
& @t PARR R CT AR, B4 T A2l R b k8 % B A9 B ik & 4
P R 91 AS s dE oo e FRER, LILE Rt rdt ¥ B KB A
KPP ABGESEIG R, KB TEERITE0EL AR 49, (2R A4k
3R FAJEE T A, ARIF WA F G HERTEK.

AR EBRGH RASRT G T LT 5 A AHIRIE T . 2
VA SEFAE IR 1) B2 LR 18] AT B RS S R B, 8P IT HA R SRR
LA TRICAT R B, AR RE A A TRTTHER 49 R B KR ARSI A TR A,
TR RWAR R RAL, KRR ) AR AR S B AT AR 44 AL,
WA RN BBAS AT R, Bz, REFARIBAN KB E LTINS
.

3 RLESREE Summary and prospects

3.1 BREATEZ SRR IRFIGAEOVNDR A R 77 kAR
TAUE TAZF G FEE AT, 45 80T A ARG KRB EAY ) F o7 ik
FISTAHEALRL /) RIS, MR RAER, B
BARABT fe B ey e, A RS 7 i B AR T B FAE M ) FAR
Ak, MR TAEGRAKA . KPR mE, A LREES. HRE
REAK ZHFEFFEMRY. AASENTH7T5ERE. MFR
MR HAFRIEITEE S 56 R IR AR S FOAR. A, ZRT
AARBAR LR M) B J M B TR AT i A P AL Bt . R EH R
AT ARG TR, BB R 25 R MM AR AR 8 5
FREL, RRRBLE—FZAEZTLNTRLER, RV HARLELEAKR
KR RIRIE A AR RS, K % AR AR T @i Rk,

3.2 {EEEARBIFHMARIVESR Rz Lk % & FAEA TN
M7 FAR AT AR A R, B NP VR AT R K A RAR IR
% S IR IATH LA 7 ik 09 4534 . 37 SGB it it + A& R A LT
L ke &3, EF T R AR R X T 2B fe BAD K s R
FIEEG S Z AR, RIFTHRAX P AN A FF e LM%,

3.3 EREVSIRME FHERE T R X S ARIET A PR AT L kIR
W, BEAERTARE: OFAKA LY, BAREARANK; O

2910 | PEHERTIEHAR | 5528% | 55188 | 2024568

BRARAREZRT. AR MR E B ERM54EH; ORXTESS
KA ERAOAMRA T, @8y 3tk 7 45 09 B B A R4
B IR E AR F P, FEEA LA I L R AR R K AR AL,
A& ERAZR .
3.4 FERNEBENY 7B at i HAF R %P LR XA R
FEGIR, RIAER A RAMT At iddo: BALR %% A
FIZLLR 45 M) . ALLRATFHIRAR B A . A e AR AL 28 22 A 6 A FRTAR A
o Ao A R A B 18] S AR A, e e A AR AR S B )
FER R B, EAAFRREG AT SR B A S R I A FRT 52 B AR
R84 B shANTE RAR E AR SR g 2 B Y, A RAS AR B
BTG T TR ARL G LB AN, TEBK, LA RNH
FRASTRARBT So—. B&TH Mo 338 R . A1 A I+ SAL
PR BN T K577 @0 B R, ARG TRITTAT R 5o 2R AR A Tk K
& Z A RAITF AKX FRF XARFF @R TR A TH,

Bt Baltitd TR AR R E SRR Fh T A
FA B AP AT XA B AL Fe X

YEH Tk LFOTH. FHhES . HEMMAEANAG LR, b
B—MHEITREE L., F=. XA LB ERLESKR., B
WEF KA. REKH RS HLFR.

FIFEMIT: LFayepEL F o, ERAMAALFRE L PR
BAEA B AR,

FERGRENAR R : R — B BRI, AR4E (Frirdk RT3
“E - B LB A AR KR F 407 F3k, ESEI|AGEILT,
ATFAVLIE T ALt B 698 T RN S b i, B2y K, Bl AHE
PR P R TR N, A%, 378, Ak, BABBEEIK, TH
Z# 3 R3], RS ASIE R L C T AR,

FRAEEIL: U AT AR 5 R B E T UFE AL .
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B ) HRRATRIEE LR 85 AN A RT3 AT RAREE; 2
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