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Abstract

BACKGROUND: Low back pain and anterior knee pain are very common in clinical work, and they often occur together. Although the concept of knee-spine
syndrome has been clearly put forward, which is a significant correlation between lumbar lordosis loss and knee flexion, there are few studies on the mutual
compensation between knee and lumbar spine. In particular, there is no report on the research methods and equipment used between the two.
OBJECTIVE: To summarize the relevant literature related to knee-spine syndrome, analyze the measurement methods and equipment in each study, and give
tips for the further development of knee-spine syndrome.
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METHODS: The relevant articles in PubMed database and CNKI database were searched by computer. The Chinese and English search terms were “knee-spine
syndrome, low back pain, biomechanics, balance parameters, knee, spine”. Finally, 46 articles were included for review and analysis.

RESULTS AND CONCLUSION: (1) There is a correlation between the sagittal balance of the lumbar spine and the flexion angle of the knee joint. When the knee
joint has a flexion contracture deformity, the center of gravity of the body moves forward, and the human body will re-establish a new balance system, that

is, the loss of lumbar curvature and lumbar lordosis. (2) The innovation of science and technology is an important driving force for the in-depth development
of knee-spine syndrome. The technical means for the measurement and research of knee-spine syndrome include X-ray plain film, EOS system, SpinalMouse,
finite element analysis, and gait analysis to build a multi-dimensional measurement and exploration system from lines of force, stress, kinematics, computer
simulation analysis, etc., which will gradually reveal the mutual compensatory connection between the knee joint and the spine. (3) In-depth research on
knee-spine syndrome is of great significance to explore the internal changes and mutual compensation relationship of human kinematics and morphology. The
human body is a continuous integral movement unit, can provide guidance and theoretical basis for diagnosis and treatment of knee joint and lumbar spine
diseases in clinical work by exploring the compensatory mechanism of the knee and waist.

Key words: knee-spine syndrome; measurement method; force line; stress; finite element analysis; EOS system; gait analysis; compensatory mechanism
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0 5|= Introduction
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TR Ao AT 09 K AT AR BT I P, Aad R R R 69 o
B BFE, A ags T HAETMRG AL T AERR, T
BB BIRTT R A BT X T ERAD LEE T, HBIRE
RATHRXT KGERREZ s S, Lok, . LA
HE. BEEE. BETHG. BAERE. SR FB RS,
12 2 3t F M £ BARAEZ 19 4940 B %ok % A 094y BY e
FENE A — A& G AR RSN, MEZAEY R, A
RAZELE AR R, BIRGEASIEH RIS TRBANIERE 2 18
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HBARBEI A FREGEL, BIREAIENAIRIENT #F8)
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T RIS AE N F AR AR T BT A BB,
Bl B st IR R 42 S AR AR IR AT 4238, A 3t — T R R IR 4%
AL FT A BT

1 ERF5E Data and methods

11 RERR

111 #EABML LR &% —1EH £ 2022-03-31 # AT L bk
&,

1.1.2 #& L#kIT IR Lak& & B 25 2000-01-01/2022-03-31,

113 MkHIEE 946 PubMed. ¥ E 4 W | 7 7 Fo L3045 &
1.1.4 # &7 LA %99 A “The knee-spine syndrome, low
back pain, biomechanics, balance parameters, knee, spine” ;
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1.1.7 AR LdkE WLk 368 4.
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BAT49AR 2 AR A IR X T R WL 5 RAMEwT 0 A 2 A48
k. BPRRAT R EAK, BAETO AL, 0 F g
EHA 64 BIAE X K EH 62 44935 A5 A KM X H K
Tk RS SRR A, RIGET RBAL YT AT
KEH, LHAEFRT AR E LR D EMEFHOBE, A5
EENR;, EIZR TR 244 A (pelvic incidence, Pl) 24T RR
2038 K. 8B JRE A (sacrum femoral angle, SFA) #=8 & & B A
(pelvic femoral angle, PFA) 2T BB LHIR )N, X E ML T 645w
YRR AT A BB KORAZHE T 7, BRhE TR L
JER 89 RARAZHED, fast TR, HARe9 0B BRI —F BAT
BLEA. LEE & " RE FLEM R, Rt F ER A
RV R EL BAERK ML Z B K R, VAR A fE B AR
AR A B A AT K TR 6 RAZ R 7 R 69 25 IR
F. AR 30 4 B ¥ Fidk 4 304 % (26737 % ) 09582 T
HERE, VMKE LR EEHEFGBXT LR, IHALR
ST AR Y R F) 69 e & 7 Bovh f B 15° A= 30°, R T & IR
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KARE-FHGATAS, XA LR T R R A BHEAE S
IARAE B AT AR I T4, FFIEAER B T fe R AL T, 2
W EDERE MR AR ARk AR, FaeEsEREiEe
N FS, MR HIRE, ZAFRAER T R 4948 &
AN, AEAMIRIZEE, RmbBR & FERRME, £k
AR T RS R A TR, B A KRIAIEGIR X
T E T R B AR A

s E oA AR B X SRR R G ik LR
B P RN F R R0 XA LA R A BB AR
IR AR LE B AR R 7 ik LA R RN R AR R R T Z, BAR
8 X H KA A T RS E] — Bk 0L T 49 2315 09 ARAZ R
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Bt Fadm @k iib 2 +omE, efearAE. Wik
N EFT @RI S RG0S, R s S AR, &
AN AEEAR A FHANE . RFEAULE 3 BB L2 4038449
WAL K, H AR E, BmEe)fht. RE, sTH#
Jodb K R A BB R HN B AT R R, 8RR IIE
W B L2 A ARG K R Bk, FTR G FTEATEA h X — R AR
B kT 23 A RAE.
2.2.2 HA23h &AM B % (The Spinal Mouse) 2015 4 H A% TAUCHI
5 B4 A AR AW BT A B AR E S EF AR E,
- BN R T B AT K &R A4 R LA A A K,
1R BE b I, = 2B, B E 8 RAZHH],
— @, TR AR e, kG T whfe KR @ KA
B A, AT IARIF IR T Aol X T 69 B, ARIFA
W RKE PR AmAE R HsE s, X AT AT M EELET
FidH, IHFLNIEFES AT TR KR4, &
ARAR A BAE - X P EA4E, F—F @, WR-AEFAL
HIEETEHRET ROEA, bl 2D R Y EHSH,
BT, KARBRERLES, SRBHENXTRGEH
Ed, i B A, BFRAERRIEER, XA AR
X - AAELGAE, XABR—FHREIANFMELTT Aok, &
KIEP T AFHEBEZERATERXT XA KA E. RBF
YANAGISAWA 2= 24 1) F 542 55 A M) BAXAT 246 4% W) R AT R, 34T
RKAAZAZ W @A D, Fh AR R LA &4 R ey ib, Adm
W 28] 44 25 % BB T REH T

AT % SRAF 50T VAEBA H-AE 3h 25 ) B AL 84 <7 S bk &7,
FAEH AW FAAEY R AR A KA B F AR IR AR BT RS
U, ARSI R BT FHOMLAE. BAFAEDE
MELR—F M. RGN ETER, 224 CTUKRSFEL
BARFNE . B ENRGERTI, X XHET
RBTREE0, RREE,ATESE, AMEE AR A A0 ZEX
Kit A T B RN B AT, RIFOAURE A Lk 8
HARTACHIE, ST THEANRE TR TR, REhmsl
A TR B ARAZ L.
2.2.3 EOS MEik fsbFHA KR RERF AT ABLR K
WRAZ ST TS BIRBT R A A E, EARAZALE 0 A 54 % 2
FREAMET D, HTHOHLEY D, BAREFLER
RAFE — B R A T &9 BMEA T AL X 4%/, EOS & 4uhgit
A hIR R — R AL, EOS A4 TURMEER T THhE
T AL ) = e RIS, R E F ) R B R T LLE A A
XEAEGEATREFLH AR ELAR, ZIFTAAAAE,
MEFFlh X9 =& 21 6940 Z R4 B, LAZENNEC 5 B2 3%
EOS 24 i A TIBMEE s F B4 05, L P@idsfsbsfa A
A 454G EOS BAZ AT, AR T T A RAE KOARAL T 00 24K
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FEAR R %R T 5T T A ESEAME BT o3 TR K A8 - I -
JE4 AR B AT EOS A HHATHARIRAE 4 6B, T T R
BAn T BARAZIL 649 b IUAT ) Fo s 5 A 49 P AL, A AR
%A (PT<48°) 9 84, B 2L F A AT E M e RIEBE
RGP 46 T B iE AR AZ B .

st IR A S A A L, B et R RIEE &R K,
BEXZHELT, &I 2P ERARIZE A RT3
KARW . AR 28 BLG LS EHAESH 6 B4 RITT AR,
FRL A EOS & %t & AT S H Ao & A HA KR — B FR A
TR R R AR, RBEHATT RE M AR 44 Kk
SHT, R BAENOASHRETMAA. REATRY AL
A% B B R MA SRR R A E T EARX (r=0.55), g
HMERT I A 5 IR K B A EIA RAFAR R, P ARG
0 BB HATARR, RE ARG B L L, IR tY48 BB
AT IEE, HFHEMGEFTRREHINZTE. FERTK
Z A AR AARAZ T e 42 R, TR KT R s T ST AR A BRAE &K
& AT — AP ARAZ AL, B M AT KT B e S AT A
BETHRALN TR LA BT, A Hm, t—F
TEF AR b B Rk

M iT EOS A%, APRFANAEMRF 424 T b T A RIF 20T
8 3b A3 A A AT B 0 BAR B 5T B g 5 A B AR AR, BT VA
FAFAH . RAKKAEN R ERETARZ T HRRG, H
DM AL T Ao T IRARAZ ST —F K. AT R R BT
g LB B, e R b TR G A AR KRR, sk BRE
BEGER ZRARAYEE, EREMAEEHKREZTEL R, B
M ERIZET 0, FFHEEOS 24 MzE, EZRREMH. W
AN, BETHARETEERTREA.
2.2.4 HFTHME 1972 4F BELYTSCHKO 5444 PR 47 5 A
FHENFHR, BEA RATHTAEIR. MR & 2T
R Aete I LR W S AT AR R, AT AT R ATAESL, TR
FARHR, AAFRFEFRME, T2 LTHE AR89
HBATEE P, 3T RAMRNBME A M S F T T R —FATZA K
W7k, SR P A RASA R TG SIEN R, et
B e K B X K A BN B IRAR R AT FRT
HAEA M N F oM, RIVE T 569 TF) JRMER /) 51 K 49 FTAEAHE
TRBEAHEFFRPRALT, IHNAETHRERHINLT
MR K R A E A M BT BB B F P e B AT AR AR R,
K IVE Hy B Ao 49 AR ST AL 4 AR IR N B0 T | AT A RS
B S BAL E BT A LS, RIBGSIEE Y N RO ETH X
RIBME, BREABXT RN EIRE. BRXTREBESEET
DG RIG h, FEAERT R RARAZ B R X PR W B TS HT
Hy AT NEBIEH G B KP4, BAR L I T B R AR
EZRBEXTAMFRGE SO NS ahE. = Z6AHeE
BB KRR AR E S TR HRARIZE 2, T F 2
REVERLEmPR., TR . FEFBMHZ NG44 LT,
FHAER A Z A 6 I A . EEAMRAZ AR IR H AR
Mk B K 5 g a5 R EARAR IR X T R X AT AL R
B

IR GG IEm T, KBRS E, A FRASTE
H—Hb R AME B AR 7 R, BB TR AR
R TE AN, T OHEGER T AR E 50 KR 69484k
FtF, REMEGE A SH A, BT EM. XTI
A=, TOARIFER A A O RIZEE 77 XA ) A,
KRR R MG B RR 7 R R EH, EHRAEFIREN
BRAFARAE TTA — A9 AU A,
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2 S
225 FERHE FESHRT T LR F| 20 ¢ % 50 F
R R T4 TARIRIE 49 7 ik R B R B R, P
WA SEGETE, KERESWMAT Z g F A 00k, 245
EOMREZIME S £ EAMIIFE LK B LI EKATITHY,
N3 G R ZHRBHNERFARTATHGET, bt s
MEH AT, KM RS RK, FRFEE, ZELHAEA K
T AR EAAK, FFEZSE SR BN FE
HIFRE MR N DTN E A, LB TE
T ALE AR B LY B AT T AR E L, AR X K
DU BT AR RBAR A LD OEA LS, FEIIAAE
JUE 3.

BB
~ i e
# @) ik
| | | & xR

&R

WAL

=R SN

NS
(1) St e s
(2) /13

R
| AL

ROLER

B3 | SToREE

HARATO 4 ) e il % Bt T 09 F S ot b 4o & T
10 %t Fedo e, VAR BAIRIRLEAE, WATE AR 4 R A A X
TR ES L E Y Z IR TIEHF, FE2FEAAE LR
G KA. WIMA 5 " 455 Ko Ar i R F IR IR A AR89 FF L, &
NETEIHT, BEBRETABEANEH R AT EET
JEJR 09 R & 3T BE 20 69 3.6 4%, $BRE 16%-31% oM % 7 B 1t
XN REBHEAEBETGREE A Y, XRARRATHRES
NEIEL ) Ao T IR Z A 6937 K &, JER) T BATH A4 ) F AL,
2P B8 69 M B 4z A 4E Y2 SOTELO 2 ™ 4y A 24 4 18 B 69 IR 4R
AFANT E M0 H 5, B3P 4T B MG L RF 6 &
RELBATHHT, FHIEFTAFLEMBRXT B 30° F2 60° 4T
B89 B AR T AR T B ) FARE N, E M, H®
K RRT R A EARY & A AR E I EEMBRX
TRk A EN T 30° 8, Baf LY EFAMEAANE, 45
th TRCT A T aRAZ T 30° 90k AT B s oi 5, AT ARG AR
PR AT I3 TR AT R BB 49 R, X sk & I A 1) B
JRB e KT K AR KRR 69 KR AUHI FRAE T F7 49 A .

B EM A EAE SRS . T ENGR Tk,
JTAT AP 8 A AR HAT TS, KBTI R AR AT
JRLZAIERAT R, EREESH. REHBREL R ENEA K
T —5. PEASMOARABHEFHR PR TEH—IK,
2 EPTR, BEFRFIEHA LRBZL, ZNEF AR S
T L 3.

3 i Discussion

3.1 BHHATEZISHARNAMAEENER BI2szo 48X
—ARA AL R AT, AT H A AR AR & — B vA R AR
SR @, Rmch B AT 69 LakIRE kB, 2GR,
TR AR R X AL Rt o0 Y, (AFmEeLe
BRANE AL AEMEREL, MERIZLLARR,

R LZAAL R M T F 2B E T 2R HERFE, @iEf)
AR F T B RIFEARM. R 6 A A% AR
HHAB LB - B SN EMERFEEENE; ARATE
DATRAF LB o0 = TS, BT XA AR, KB

*3 | FMEHEMBRALCEER

WEIRE  WERE {735
A X2k XA IR, PREE. MR, O7fE.  ERESNE. REEG. 20

T ] A AR R BT R AR SRAT G S RSB 5ok

IS 2

AREEEN CERE YWl B TLOINEAE RSN AR OV
Hik MR HIESE. Bk % W R B A BE K A
AU
EOS Jl&ik  EOS pfR (IS AT T ol LSRG S BN IR R AL R 1k 58
ES RETZLET R BE . RRERAFIZN R P
BB Ok R
GIRTEaHT T/ AR SRSHERRIR AT S B BRfE BT A8 75 2 ST A1 E
% JERAME TR TR AR FEAT CT/
Ty R, MERAEE, AR
A EG M
WEME BES SMTELTER RN, 1B HEEC TS

g3 HESHHITRASN . K RR

AR NI AR

. W FFREFF S RENBIRGAERITRE, Al
FHEAEL LM, SEMXGENILRER Y, LERS5KRE
WA IE A FEA KA R ERF I, s F AR AR e R R
W, EBEVER. IBMERGE RS T EAET, BIRG AL
E—EANRAREA T TZHELY, LARERXT A
JEME R AR B A ENELT, REEMRLEMNSEES ERH
BRI, AFHAABRXT EREAT XOFRT MR
MEREN T XFEL, RAGXT BEHRAG TR B
KBBAERAE GG T 4, *m IS G SRR R 4L
i, BRI EAM R . K FEA S R TAE A A F L,
TR 42 B AR 8 RN ST T VAT 204 o JR AR & - A5 97 R FAR
1B, EeAse. St h EH RS

3.2 ZEARXBIFHADRIVRER *F FTRIBGZAIEe 2R
TARANIRE, AN AE. RRELANLZAER, LFFH
E2 T TR 5IRIE 45 A48 H AR R 0 bk, xFSLak i &y A
R M EIREHATR—NGEoN, B @B )N E LT 5
M F KGR B FFATAR E AR, AR ETAREAR B 49 R
B, #AFAEGNERERITRIEAR.

3.3 GZRBIERY OXF a3l A LkFm AL, THAE
— et BAR £, QAP R RIEEE LR, i
bk B 49 )3T 48 G AR BAR £ @M KA RSV,
BRTH & Reminx.,

3.4 ERARINEN LEABRIBLAALGRRIIK, Nk E&FiH
VA Fe B bk, B LB H AL AT ) B 18] M AT IR R 4R A
TR —Z TR, BEIEH S EIFEN R IGNRLE AL,
3.5 RAERANIRKIVEIN A E N1 F IR R4 AL 6 1F
s ARAZAUH 8 Kmh B 5 —NR IR S AE R A IR R, #
WeRE bz AR B 9. BAFIESAT BAL AT, H—F RN
bR B G IR kRS RO AR M. SRR A 4
FEARAZ TR TR AR, A, JBERGS T A BIRE. 48
15 R RIRRELZ AR AR TR ST VA B itk — 4, dok SR ANFFRAR
FRMEFey ALt iR E@e LS.

TEZTBE: LFRT . RAERIR B B F— 4. B £ T4,

FIFMZR: L FH ML F Y, ERMAARALFRE LT RGE
FlE AR,

FIRGREVER: X2 —FF AR L E, BB (Foirk 5T “F
% - R AR - AR T X EF 407 £, ASWI| AMELT, Ak
AVAAER Akt B 69 K TR I A S BAEAY R, R AR P k.
TH. BN i, 37, k. REKBIEIK, FAHAZEI L5, Ak
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