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Research Progress of Spinal Biomechanics in 2023

WU Aimin, GUO Zhenyu, WANG Xiangyang
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Abstract; Spine is one of the most important skeletal structures in human body. It has the function of protecting
the spinal cord, supporting body weight, slowing impact and allowing flexible movement of the trunk. The study of
spinal biomechanics is very important for a comprehensive understanding of the structure and function of the spine
and the pathogenesis of spinal diseases. In 2023, scholars at home and abroad have done a lot of researches on
spine related biomechanics, including the cognition on basic biomechanics of the spine, the changes in
mechanical properties of the spine under pathological conditions, and the design of various treatment methods of
spinal diseases based on biomechanical researches. This review focuses on the research progress of spinal
biomechanics in 2023, and several typical spinal diseases or pathological states are introduced in detail as
examples.
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AT 5 3 AR A= 7% B i, Petrosyan ARy S N
BIRRIETE , EARAT 23 1 ADS (943 F-HLH, B a2 il
A RIE (ECM H 8 1 BT AAAE LY /D
LIER7 DIEI NI

/D AERE KB AE MY (adolescent idiopathic
scoliosis, AIS)JE—M&E 221 E A = 4EWIE | W &4
T 10~ 16 %5 D 4F, BEEEEEXE AIS #9449 1)
SRR R R WL, DU IR L B o (5
) 1 IVD BEAR B ST, )BTRS [
B AT 55 .

TEREEC TRF ST AIS 2 Cobb (main
curvature cobb, MCC) 15 JIRA S v S0 AH ¢
M BT i B Be B AE 2021 4F 5 H ~2022 4F 5 A 4F
FRRIER AIS L, 85 A, B ALS J
MCC 5 B FPER]  THMEEY (apical vertebra rotation,
AVR) S HE J5 ™ £ ( thoracic kyphosis, TK) [8] ££7E
B ARG, SEEAR AL HE B 1 5 S AR AL i 2 oz
AVR fETEAM M, Wang 2502 #5714 BR T /0
RN RLAUL AR A 300, X8 LG A ) i 3 2 F
WL R S5ty 5 VLB BT A W) ) S P RE 25 S, 3 i A
WLRBEETR Rl S A i SRR B e, TR
FATTI AN b X R R P A 25 AT AR W ) 2 o
Br, AT AR B MR AR TR T7 R B S RS
AR (LB IE , AIS B E W2 L BT HA
I7 , X 1] GEJ& T Hueter-Volkmann E £, B & 45 72
JBEBU N HEMR A OB, SR T R HE AR KR
FVILIA IR, LRSI AL PN A A0 g 2 -

T T AIS LA BB = A RO
R, 38T 1E HI IS SR PR AR R A W) ) 2 AR AR AR AE
G N, FE G PR 8 R IE I E R, B A AR
T (UK Cobb £ 45 2 25035, TOUME i #6060/ )N , 5

S AT 1 A5 8 Bl 3, B AR SR TS U TK A
TOURE - 2 i AR AR 8 -, T T 2% i AR KA
TV JJANT-A 33X 0] Rl 55 S AR 1) A0 R R A A S5 L
1) N D B AR FHA G
2.3 BRENRSEIN

E R R AR T B 1) BB L 15% , A2 H ]
FEAR T AN T T RIS 124909 5 MPa, PR 24
300 MPa,, Fifi# 4Bk 4F A 7R T 3G, 5%
WVER—AFEMEIFH RN R, SO EZ, ¢
BT HEAR BT ST AR Y M2 RGO &
REM KRS, JF 35 3 m T & 0 R I BE T E,
Chaddha %538 52 SCHR 2538 T 8 5B AR 5 A HE 11
KR, DA R BB A RE ) B AR B2
B A A B AR ) 2 R AR B B A E 1 I R
PR A T R P RE AR YT A5 O T R AT A I, [
WA T B B A ME A BT 1) K AL

HERBHTIGYT I B AR 2 0, DR E B A
A B Y A E i fe g B AlE . Sensale
S R IR — R T AT S R A, N TI12
L2 MEARTAR U L1 MEMRIE AR, 25 R BR, 58
AT ARZE R HIA CT 43 F R A H, 3 2 A0 4B R HE
PRAGTEAR AT DAAR L B0 L1 HEARTEAR

B TR B XoF 3T 9t 5¢ S T o R ) A 9 A A
P I2ERLHIAASTE 2 Zhao 5500 1 G TR J5 5
PATRRE T )5 BT BE T8 ~ LS Bl & B9 B FEHE T1 ~ 15
A BRICEES 4347 AN R 3z s i #E H IVD R S 4R AE
MEMR ST 22453 FOAE =5 MRMRET R Ge ki fr, 45K,
HIE# 5 = M e, 8 & s T7, T8 & K
von Mises W F143- 538 1N 20. 32% .22. 38% .44. 69% .
4. 49% F129. 48% 17. 84% .40.95% 3.20% , 2R
JOT S S TR gl T i R N T 21.21%  18.32% |
88.28% . 2.94% F1 37.76% . 15.09% . 61.47% .
—0. 04% ., J"FE 1 JoT it A A5 AU AN ] 25 i BSF, T6 ~ 7
T7~8 HI T8 ~9 WefH [ J1 435 K 14.77 11.55,
2.39 MPa, B2 1 505 B RE ™ 5 R B A 38, T8
TO H =5 HRIBET #1413 7K - A 45 Flis sl 7 o
HOEINEL, ZEE AR B BB AN RE XoF 3T s 28 S
JEA AN R, B RS VD | B 5 R R
ETHINE F1 K38 0, AR 25 55 3 B0 VDD | I i 3K LA
ST R M o S PR 25 4 Jng 25 5 M s T T O A
FERR R A,
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2.4 WSRNEZE

BRI RRT KT ERAY S 2E LR EIT
WCPEAIRGE T 8 RAHCHE HEAE W 1 TS, W
KA G5 B Jo vy sl e 5 MR ET N [ 5E AR 2R
JiEexd b L S I IS N T E MERE LA 2 B
MR AL T ARV REHMUME ] il & BRI &
ANTR] P [ T 25 el | A T 1 R S OR BF 5T L
HERE B BB I3 B 7K 570w i B AN [ 5
T AR RAT DR AR B S50 458 45 1 A T DA St 2
AT DI ER P AE R g A KA 4 T A5 R ik
T EWNEAY SR R

HES AR ET 4% 0 C 10 VF 2 B AR T RIA
ST SEHE AR D AHE 5 AR IR ET 254 19 A= 9 )
PR L R B BB FAE B A TR S B4R 2
KR FARIGITHRHEIZE, Weber 55 8 T R
FH L TN 445 R HH BB ( poly-methyl methacrylate, PMMA )
R ME S MR ET AT 259 7E PMMA {22 53 15 15 B0 T
R E M IZ A N T B BB A AR HE 1 1
b, ZEARZ I, PMMA 35k 5 MR ET AT 4544 LT
FEIGORME S HUARET S5 AR E o L Ah, F Y a5 A
SARET LT AR 3 s A 5 AR ET A7 7R B R A IR
FIRA B KBS, RO, S A i E RS X R 43 A
PMMA ., HHI, A 2% % 1] 18 W PR 5 8] [ ( rigid
interspinous process fixation, RIPF ) 1 A #fE = #R 2T
[ %2 ( pedicle screw fixation, PSF) &AL %, LA
/D FEHEMER] 5 (lumbar interbody fusion, LIF ) K
AN .

Fan %52 3L F 58 8 (1 I HITHE A FROCA AL, IF &
THFA RIPF SUE 48 PSF (1 40 LIF B4 -6
RA M T XF 4 Fh A3z st 0y A9
SEM N, S T BESE RIPF EMER A9 02, R
JEAEBLCERVE AT ) A 122 5 SR
KL, 5 PSF AL, RIPF FARKFAH4B7 Bt ROM
IDP FI/NKTT F1 (facet joint force, FJF) 43 IFEAK T
8.4% .2.3% F1 16.8% ,fHT-ARE: ROM FIZ AR 1
Ay EEIN T 285. 3% F 174. 3% . FEAEE P RbS BT
JEXF e RIPF 85 R BRIk BB A 5, FARTE
ROM AIZAR F1 53 5 FAR T 62. 6% A1 40. 4% 1%
LR, 5 PSF AHLEL, SR H RIPF HYBEHEA 1] fERF
RRAR Iy BB A2 1y KU (H TR 19 B i A2 e 14 ] R
AR, I ELAE ) il 5 2% 8 0B IXURS: 3855 >4 55 9

filA By, RIPF EAERT REA B TR AR5 B fa e
PE I B 5 A 2l 0

R T RS AR H UL R AN A TR RS T B
ROM , Burkhard 251 %t 14 H 87 f K % AR L1 ~ 2
(n=4) 13~4(n=5) L5~S1(n=5)7E 6 ™Mk Jy
[ (et /Ao S8 25 A el 85 40 R [ 5 )l e e
FEREN ) R AR /725 ]) EAT ROM AL, 4l FH ol R
S BE ARG 0 AE A SRR | SR Ak A D)
FARIG PR E NP VIR ARG 4 A Z0F T
ROM, Z55 %I, o Bk M 12 b 35 52 i A ROML,
BAAUHEAR D AR | b Ze sl AT NP IBR AR S, 1 B
ROM Fiit43 548 A 25 10% ,20% 1 50% , {5 = %
PR, A3 T R A S R s 2 80% , I HL
Pl X 88 B B PR R AR

BEAh X4 EAENY s iy AR S ad S AT PR
JURAY R B2 N BE T AL UG I 5 2 S A
WA BRICA Y 1 2f e, DL R HE R LA AR AT o6
G PIE X WEME A= 1 1 2 52
3 B

IRy =|

ARSCEFIR T 2023 AFEEOCTHAE AW J12 T
E A2 Tk g, 322 N A i HE A 5 4
R, AT E A LA B AR G50 S DB A
B I Bk g m4E — 5 X TR AEY
1A BTN B I AR AR e T2 AR S5 T
T 2R AR A T A LR SR )
SERON RSB , DL SO BRI E AR
SR FIEE, BB T S AT BCE W TR
IVDD JRI7 A W ook i e R0, B AR A )
SR OCHVEE IR IR A AR 2, A R) 78 e 2 46 AR i
T SR X ST T A ST b T PLEOR
BRI RN A AT A= ) ) 27 4 5 T AR, W] LA 4 b
TR SIS R RIE R, Kok, b HFEFEHEZK
T IVDD B AR R AN 55 Dy T, R 5T R A
VIR E,

FEHRER. L

EEREAERR . 2 2R KT 0w Lk &
IR Fe BB FRW, L w1 AR T LK fe
S,

SE Lk
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