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Abstract

BACKGROUND: There is still a big controversy about the interaction between knee osteoarthritis and osteoporosis. Patients with knee osteoarthritis often
present with changes in bone mineral density (BMD). The relationship between the BMD of the knee joint and the BMD of the lumbar spine and hip is unclear.
OBJECTIVE: To investigate the distribution and correlation of BMD in the lumbar spine, femoral neck, and knee joint of patients with knee osteoarthritis.
METHODS: 150 postmenopausal women with primary knee osteoarthritis were selected to measure the BMD of the lumbar spine, femoral neck, and ipsilateral
knee joint. Then the knee joint was divided into six regions of interest (ROI), which were marked as R1-R6, with R1 representing the medial side of proximal
tibia, R2 representing the lateral side of proximal tibia, R3 representing the proximal tibia (R3=R1+R2), R4 representing the medial side of distal femur, R5
representing the lateral side of distal femur and R6 representing the distal femur (R6=R5+R4). According to the K-L classification, all the patients were divided
into grade O group (33 cases), grade I-Il group (61 cases), and grade Il group (56 cases). The BMD of each ROl was compared with the BMD of the lumbar spine
and femoral neck, and then the BMD of different ROls was compared in pairs. The correlation between the BMD of each ROl and the BMD of the lumbar spine

and femoral neck was analyzed.

RESULTS AND CONCLUSION: (1) The BMD of R2, R4, R5, and R6 in the grade Il group was lower than that in the grade 0 group (P < 0.05). The BMD of the
femoral neck, R2, and R3 in the grade Il group was lower than that in the grade |-l group (P < 0.05). (2) The BMD of each ROI of the knee joint in the three
groups was ranked as R5 > R6 > R4 > (R1, R2, and R3). The BMD of R1 was lower than that of R2 in the grade 0 group (P < 0.05). (3) In grade O patients, the
BMD of R2, R5, and R6 was positively correlated with the BMD of the lumbar spine and femoral neck (P < 0.05), while the BMD of R1 and R3 was only positively
correlated with the BMD of the lumbar spine (P < 0.05). In grade I-Il patients, the BMD of each ROI of the knee joint was positively correlated with the BMD
of the lumbar spine and femoral neck (P < 0.05). In grade Ill patients, the BMD of R1 and R3 was positively correlated with the BMD of the lumbar spine and
femoral neck (P < 0.05), while the BMD of R2, R4, RS, and R6 was only positively correlated with the BMD of the femoral neck (P < 0.05). (4) All these findings
suggest that there are differences in the BMD of different ROIs of the knee joint, and the BMD of the lateral side of distal femur is the highest. With the
progression of knee osteoarthritis, the BMD of the femoral neck and the BMD of the knee joint except the medial side of proximal tibia are on the decline, and
the BMD of different parts of the knee joint is correlated with the BMD of the lumbar spine and ipsilateral femoral neck.
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1 WHRFFE Subjects and methods

1.1 & ATHEVEM SRR ST . 4L1A) HeRCR R R T 2
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7250, IFiEAT Pearson AHIGM T,
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x1 | FHEERBERERR
Table 1 | Baseline data of the subjects

Es X 7] PHIE (Xts)
FW (%) 50-88 63.40+8.02
MMAFR (%) 39-56 48.87+4.90
HE (cm) 148-172 158.80+4.42
A (kg) 36-100 60.78+9.44
R (kg/m?) 16.0-39.1 24.063.41

ANFRME: AR (T Ri216T5H (2018 4E1R ) @,
R TIRZERHED, Hne, 6, @, GOFTHIER 2%
RPA 2 Wi o5 2. O 1A A P I B B I < 715 9 s
@ X LR R (S SEATE S AT ) R KT BRAR AT . B R
AR (B ) BEMEAR . XL E R OFR = 50 %;
@R AR A< 30 min; OGN A& EEE (&) @l K-L
IV B 2 A FHH AT, TRVEHER I S 0GR i %
B, BFR RN K-L 432% 0- T2 e .

HEBRFRAE : OZk AR E JGTT 98 BCE B B o0 R B K
T s QWA ARG BUR G  OREAA BT
FARLHE, OEEARERFE Fo. MREHTHEE . SR
7 A RO R O HPUE e A 2 2 N H
PAE B R # .

IR AR SE AT & (/R EEE 5 FAedbs TR
22 e B B A A AR HE R . A2 v IS, X
RS LMEREHEE T “AERER” .

14 7k

141 FHEENE FragNEE R Discovery-Wi XU fE X
S &% B %5 FE M FE 4 (Hologic A ], S ) X EEAE (L-L,) FAfk
AT BEAT R S AT RO B N E . e R R A A
PRE, FRART A SLAL, SRR SST AT B % AR, H
HVGE AR TS T 2em EEH E2em,

1.4.2 BRFEFELBARE " OF FREis: TH< -2.5SD;
@& &EJk/b: -1.0SD < T/ <-255D; @FEIEH: T{H=
-1.0SD.

1.43 BRIARMWEHEE SN ARTIT LR — A
20 mm R X8, R R IX 0 i A R S O T THT B K A
HRET, WMERETFEN. A BN, CLBRIE i
FUORF RN AAT MU s B8 S 7 I Bz v i B — = 20 mm
R IX 3, R TR DX daat ity 4 B0 ) 5 e v i RO PN, R &2
MR AN RN, DABRIE] B A R S A3 e 9 AR A
M. FERI5r 6 AR IX (RO, 437l brid ¥ R1-R6. R1
FonREITE M, R2 FoR B Lo M, R3 RopRE T
Uij (R1+R2), R4 FRRMEH iz im ], RS IR iz w4,
R6 /I H iz vy (RA+RS), JLE 1.

BV RN F i I R2 ZR7 i 3 A
R3 FoR ik (R1+4R2); R4 Fom b & iz P 1l
RS FoR iz sl R6 R Tz i (RA+RS)
Bl 1| BRTRBX RS

Figure 1 | Regions of interest of the knee joint
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DA xts R, ZH IR HOBCR FH BRI 3R 77 2 400, W L BCR
LSD ¥; 2H P AR 1T 25 TSI X 2 [ LU e R FH AT FE A ¢ 46
OB ZE 53 HT, R OGN R X 5 A A 1 290 [ B A
KNSR Pearson fHC /0T P<0.05 FIR 2 A B E MR X o
W ERIG TR C AL TR MG 5 K R

2 Z5R Results

21 ASHKENN HRILPNEREBRE LT R EH
150 1, FCHR-E B AARE B3 83 4, 7 55.3%; BRI/ A
#5141, [ 34.0%; HEIEREE 16 4], 5 10.7%. 150 i
B TN R .

22 AR K-LyBEH—EAAHLER ik, 34EH
WS, BAER. 5. mREMMEREREERER TR
ZMEE Y (P>0.05), BEAHATEME, Wik2. BESHRER
DLE 2.

®2 | ZHBERIERLR

Table 2 | Comparison of general conditions among three groups

iH 0 24 I - I Mg F{i Pig
B (n) 33 61 56

LEES (Res, %) 63.36£6.91 62.16+8.34 64.78+8.12 1.574 0.211
U B (Res, %) 48.88+2.06 48.95+4.97 48.79+596 0.016 0.984
B (x+s, cm) 159.64+3.20 158.38+4.64 158.77+4.78 0.871 0.421
TR (Xts, kg) 61.00£7.62 60.20+10.28 60.72+9.58 0.203 0.816
PR RTSHL (xes, kg/m?) 23.9443.24  23.95%#3.68 24.24%#327 0.114 0.892

SR P T 0 441 (33 1) W, 1A
s 1# 150 b H A SR
AR KL 4P40% el

BT 14 (56 1)

2 | BEAMERER
Figure 2 | Patient allocation

23 RF K-L 5B EH Y EM. REFEIGEXD T EE I
i, ERE . R2, R3, R4, RS FR6 H 2, 3
HEBH B Bz A WEVER X (P <0.05); HATIZHE
# R2, R4, RS fll R6 &% AT 0 2 4l; T2 el g i 2.
R2 Fll R3 H LT 1 - 144 (P<0.05), WK 3.

2.4 B K-LpBREFGXTERARRETEEML 3HE
AT B RO X B 25 B . RS >R6 >R4 > (R1, R2, R3); 0
2 4H B R1 B T R2(P < 0.05); 3 4H 3% R1, R2, R3
B E KT R4, RS, R6; R4 H % EIKT RS, R6; R6
HHEBMET RS, ZERIH BEMER X (P<0.05), W3k 4.

Chinese Journal of Tissue Engineering Research | Vol 27 | No.31 | November 2023 | 5037



@7 PEEATEHRR

www.CITER.com Chinese Journal of Tissue Engineering Research

MREZE

*3 | BREBEREE. RBTIRBEXTREEBRL (xts, g/cm’)

Table 3 | Bone mineral density of the lumbar spine, femoral neck and
knee joint in each group

[X 35 04l (n=33) 1 - II4k4l (n=61) IIZ4l (n=56) FH P
JiEAE 0.837+0.150 0.798+0.131 0.780+0.120 1.962 0.144
iia=g 0.603+0.120 0.633+0.087 0.566+0.103" 6.378 0.002
R1 0.640+0.160 0.654+0.167 0.633+0.167 0.251 0.778
R2 0.703+0.180 0.688+0.165 0.617+0.156™ 3.814 0.024
R3 0.667+0.161 0.678+0.166 0.603+0.178" 3.101 0.048
R4 0.918+0.151 0.862+0.201 0.810+0.182° 3.707 0.027
R5 1.102+0.260  1.019+0.217 0.96610.233° 3.553  0.031
R6 1.003+0.162 0.926+0.184 0.908+0.184° 3.081 0.049

RIE: 5 OHAMEL, P<0.05: 51 - [IZ4UHE, "P<0.05. RLER I
W R2 ZORMEH LI AMI; R3 R R F TG (R1+R2); R o B # izt i A 015
RS R B L imAMIl; R6 KR EH i (RA+RS)

R4 | BEHBERXTEBRABXBREER AL (xxs)

Table 4 | Comparison of bone mineral density in different regions of

interest of the knee joint in each group

[X 43§, B (g/em®)  R2 R3 R4 R5 R6

0 244 (n=33)
R1 0.640+0.160 P<0.05 P<0.05 P<0.05 P<0.05
R2 0.703+0.180 / P<0.05 P<0.05 P<0.05
R3 0.667+0.161 / P<0.05 P<0.05 P<0.05
R4 0.918+0.151 / P<0.05 P<0.05
R5 1.102+0.260 / P<0.05
R6 1.003%0.162 /

I - 1124 (n=61)

R1 0.654+0.167 P<0.05 P<0.05 P<0.05
R2 0.688+0.165 / P<0.05 P<0.05 P<0.05
R3 0.678+0.166 / P<005 P<0.05 P<0.05
R4 0.862+0.201 / P<0.05 P<0.05
RS 1.01940.217 / P<0.05
R6 0.926+0.184 /

124 (n=56)
R1 0.633+0.167 P<0.05 P<0.05 P<0.05
R2 0.617+0.156 / P<0.05 P<0.05 P<0.05
R3 0.603+0.178 / P<005 P<0.05 P<0.05
R4 0.810+0.182 / P<0.05 P<0.05
RS 0.966+0.233 / P<0.05
R6 0.908+0.184 /

Rk )7 FoRLFEE . RLZRIEF AN R2 Ronig i sMil; R3 &

JRIEE I (R1+R2)s R4 FRoRBEH I A ;RS /R H it sMIl; Ré 2RI
jzti (RA+RS)

25 MRk AR X B L IRARA IR R AR K
MOGRKBL £ 0BT, R2, RS AIR6 F X 5K
HEMBE 2907 3 B2 42 52 IEAHSKE (P < 0.05), T R1 5 R3 % &%
(S REMEF # B R IEMR (P < 0.05); £ - TR,
IR T % IR R X R B ME A e S PR 38 B TR AR R
(P<0.05); fEIIZMALEE . R1 A R3 B 5 EAE AL
U LS IEMI SR (P<0.05), T R2, R4, RS Al R6 H#EH
5518 E SR R IEAH SR (P < 0.05); {H A4 BALZ 1] SGIBAR S5
FEZESE, W&k S.

3 iFi£ Discussion

R B DR TT R 5 B T AARE ELAR B T M TR AN [R] (1 7 el
o, ATEMLKER T, B e ST R B E G BT
BikA o AT EAE BABIE B, B 26T R 58 B E [F i
TEAE, A3 BUREIRIE T B N B PR FAE TS, — % % ARl 4y 12
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x5 | FEHBRATRMBXEEESEMHE. RETEZENHEXRY
Table 5 | Correlation coefficients of bone mineral density in different regions
of interest of the knee joint as well as the lumbar spine and femoral neck in
each group

415 R1 R2 R3 R4 R5 R6
0 244 (n=33)
JEEAE 0.408°  0.440° 0.442° 0295  0.347° 0.394°
e 35 0.296 0.376° 0375 0.069 0.506° 0.451°
I - 44 (n=61)
JEEAE 0.670° 0.617° 0.638° 0.548° 0.548° 0.615°
B 25 0.604° 0.560° 0.595° 0.549° 0.512° 0.561°
T2 (n=56)
JEHE 0.385° 0.239  0.295° 0.191  0.207  0.259
e 35 0.632° 0.664° 0.718° 0.557° 0.566° 0.738"

RiE: P <005, RLFFIEHITHMM: R2 TR FITHIMY: RS FN T
(R1+R2); R4 Fom Mgl A RS For B sMIl; R6 FKom izt (R4+R5)
EWRFE A NE R RGBSR RS R, &
ST R A R AARE (LA B B 2 3 F IR
KT REF T EEREN, HihRSH —8ge.

BERGINK %5 ™ %} 4 154 4 52 % IWF L R B0, B 90
BRI R A S RIS : 55 % R
HIVY B B 2T AR L, B B A s I D B B2 i
A ST 2 ) ARG 58%:; R U AR I — AN AR v
7, RAEE IR R MG N 15%. — T E E R E S
B IR AR AT 5 793 444k X R AR T T B AT T b,
DB 7T 9% 2 3 10 1 S0 RD A 1 2 B R v TR
A AN, TR R, B SR R E
B AFATEEEIME B R: 75 K-L gL, IRV A2
Fo, B SR A R B KL 2 R B G g B, T
MEBr % O W2 R fEK-LArgoN 0, T AT M=k H,
i 0 AN AR B 2 P BE K-L A g s . &5 5%
o, HE SR R B A —FhE U T
KEL, EITERRE O REW, BEERHN S, HMERE R
T HIR B R IE W AR ELbRIF 7R, TR B H T
M s AT T - g, MiEtEE s S L EER,
X5 iR g R A — 2

LEE 25 5t 127 44 32 30 I o 5 B P B A0 L B 0 AT
7, FERN B S AT R A, ORI O R AR
MR EREHEENEREG R, WTAAEE LR
FH AT CARE G2 i 9977 98 I3k JE o I B8 — VG I R AR R R
JE S SR A B0 2 P R B O Rt e 2 R R L. B AR
WHRPR T T 45 AR, R R R EW, BRI R
%, BHIERETLHEAZW, HIRBRT BRI, BE T
[ R 2B R e o] g 2 F e R T BELAS E E 2R, S Ee
B " (AR R T A R KL BRI
S TR U ES DY 2T EE N

ITAESR, BEERME IR BRI EN, W X 5%
%5 A (DXA) 11138 F 3L T Jay BR T AR . 8 305 0 i
SALGEHRAL W, B RS IR SEE (i DXA SO TT R
FERCARTRE ", TR AR BRI
A EE VRN, BT A TSR, RS T e h R

i



HAREE

PEAATERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

Wi Vmid xt 44 Bl E T R BE R R EE
BTN, R IR MU R TR A, iR
BB NS TR E M. (ELE IR,
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FIEALT N BRI TR 2 3 1) i 0 v PN MO i 25 R 7 R vy
AN T B

BRI FCONIRI SR, T2l B i s A i iz
Uity PN IS 3 B /MO R B B 3 U 4 AR T 0 i i
TR 20 3 i i AN AN f2 B il i B B AR T T - Tl
B, M 3HEHRE TN EEEREREZER. Bk
A UHEN, FEMEE O R R RE T, BEEE T R
WS B, DG IR B 2 B R IR TR R I o S IR T o
P 2 P BRAR 2 — e FR R, A oRfE S R AR, BRI
FRZ IR B AR 1A S, Bt R AERMUNT
46 Hiba; SURER, RIS RSP O /AT, AR
BRRZELZINES], G A —D I EYE, AR 8,
BT I MRS A, R IR A 2 U TR
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