o (YR

Computerized Tiomograph ry and Applications

JB R KT 4 BB MR LS B 3 B AR SR BT 5T

R, A, %R A, TR, ZAHY, BBRE

Correlation Between MRI Changes and Bone Mineral Density in Patients with Knee Osteoarthritis
WANG Ran, YANG Jian, CHEN Yue, WANG Wei, LAN Jiujun, and CHEN Junrong

TELR L View online: https://doi.org/10.15953/j.ctta.2024.024

BT REBSB Y H A ST

Articles you may be interested in

(AR 5 2 UA BRI E f CTRE A1 25 B SCH T MR AR G5
Study on the Correlation between the Volume of Epicardial Adipose Tissue and Lumbar Bone Mineral Density

CTHEE 5 R F#FFE. 2021, 30(1): 131-138
TR BT R A5 5 O 2k f AR DG

Study on the Relationship between Cartilage Injury of Knee Tibiofemoral Joint and Joint Axis Angle

CTHES S5 R HRFE. 2019, 28(1): 53-60

A LT BAF Ry B B CTTE EIE T

Quantitative Computed Tomography Study of Bone Mineral Density for Adults Residents in Foshan

CTIRIE 5 R IAIFSE. 2024, 33(2): 213-220

BET e B R lifie/N T AReTE 1 RS R AR 7Y

Research of Bone Mineral Density Energy Spectrum Detection Technology Based on High—compact Support Moving Least Square Method
CTEIE 5 B WS, 2021, 30(5): 555-565

TR I TR R — AR RV 1 2 B B AR TS M R E BT

Bone Mineral Density and Body Composition Characteristics of Patients with Coronavirus Disease 2019 after One—year Follow—up
CTHE 5 R IS, 2023, 32(3): 411-418

TR = HERE RGOy B AT A TS

A Feasibility Study of Knee Joint Semantic Segmentation on 3D MR Images

CTHIE 5 R RS 2022, 31(5): 531-542

KIEMFEART, PRHELZHOEE


http://www.cttacn.org.cn//article/doi/10.15953/j.ctta.2024.024
http://www.cttacn.org.cn//article/doi/10.15953/j.ctta.2024.024
http://www.cttacn.org.cn//article/doi/10.15953/j.1004-4140.2021.30.01.14
http://www.cttacn.org.cn//article/doi/10.15953/j.1004-4140.2019.28.01.06
http://www.cttacn.org.cn//article/doi/10.15953/j.ctta.2023.098
http://www.cttacn.org.cn//article/doi/10.15953/j.1004-4140.2021.30.05.03
http://www.cttacn.org.cn//article/doi/10.15953/j.ctta.2023.052
http://www.cttacn.org.cn//article/doi/10.15953/j.ctta.2022.091

33 W5 CT HE SRR (Hh3e30) Vol. 33, No.5
2024 £ 9 H (601-608) Computerized Tomography Theory and Applications Sep., 2024

EAR, Wt BRYL SE BRI REE MRT AL BB BRGNS [J]. T BUe 5N IHIST (haes), 2024, 33(5): 601-608. DOI: 10.
15953/ j. ctta. 2024. 024.

WANG R, YANG J, CHEN Y, et al. Correlation Between MRI Changes and Bone Mineral Density in Patients with Knee
Osteoarthritis[J]. CT Theory and Applications, 2024, 33(5): 601-608. DOI:10.15953/]. ctta. 2024. 024. (in Chinese).

725 E=l, S H L 713 =, 5 m | | o3
BFERXTREEMRITHEEZENHEXMEMR
FR, Wk, B, TR, ZA4, BEERY
DU R BE 2 s R, i#R 610041
FE: BHIN: VT BE TR (KOA) BEBE B KM S35 S8 E SN R, ik &
I 2023 45 1 H & 2023 45 10 A VU458 BEHE BB I 17 & 35 90 49, 384T IE ST MRT A 356 QCT
KAr. M35 QTC &5 BE N 34 BHEIEWA . BEEDA . BB, [F R
ERY . SRR EIR S (BMD) . JRFRSE—ME (5 B . 158 Recht e BB LB P B4 AW OGRS A%
GVF4r R 45 (WORMS) VT3 43 I AE RIS MR P4, [R) I Sc 4R 993 49 B %5 B (BMDD, K¢ BMD {5 MR 4% 7 it
WV . HBEKI MG A . S SALMER . BMI. JRRE LA ER, ERE SRR E
Sy 3 Y HCE BLRIF 4 B BEK M BoR B IEW A S B ERAOA . HEIEW AL R A
HaEENL, BEROHSE G ATE 222 KOA g Mt 5 a s Emoe, Mo REr=-0. 412;
KOA ‘B /K 5B 2 EEAH G, MK RE r=-0.254. 45it: KOA BEF NG TR EMES BT REB.
HREKMADE, HAG I, T REE R IR ST i 4 A5 B o o B K R R N

KR IR R; HEE;, WEPh; BREAKM B RHRL

DOT:10. 15953/ j. ctta. 2024. 024  HEFHES: R445; R814  CHEKFRIREE: A

B R % (knee osteoarthritis, KOA) ;&% WA PEIRITHOCT W, Z2RAETHEFES, &
PEZ T PEY . KOA FES AR B A ERIA . BE N R REKM . 2 IR TR
S IRAR A 2 . KR ZWIFTUR L KOA He o & 38 ik (osteoporosis, OP) “*,

WAL YR % (magnetic resonance imaging, MRI) A MR o 45k B REANMN™, &8
CT (quantitative computed tomography, QCT) +&iZWiH iEitdHKIHRGRE L —, EMCE I CT
{6 [/ B B %5 - (bone mineral density, BMD) ™. #UASHFZT R QCT 454 MR A A #4815 KOA
PRGN S B B A Z SR, NIRRT Pia T T P R4
1 ERSHEE
1.1 fHRERE

INFRE: WS 40~90 %5 PO ARER 2w B S ANBHH 2 R AT O RAZ Wik #E (2018
SERRAD Y CATIR G MRT. 8 QCT Ky 2

HebpAnie: SUEBOCTT MY Bt ST R B AR CRUFR ST Z5A% . PRI G R 555
KW N TS EHAG; MRI 28 R1E,

MG 2 A JE R, — AR R R 30 6, L IEAD A, WIREGRA BARZ L. AR+
AN EW R 450, ERFESMAAENRICFEAE. R H T o4, 53484
30 B, A N2 5] 90 1 .

1.2 —fR&ER
AWEFTHL 90 B fE 2, AR QTC 45 ks i 0 A 34l B EIER4. a4, BIRR

i HE: 2024-02-03,
BEE£WHE: UIATHAERRSEIOE (BE 0 R E I8 TR I 248 2 & MR VP O 2021-609)) .
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A . BREE % 30460 53k 181, Lotk 7241 FRd 40~90 %, Py (62.04+9.88) % ; BMI
(25.96 +3.60) kg m”; JHFE (52.17+66.43) F; 3 HEHER—BER GER. TER. BMI. A i
G2E T .

1.3 KBTS

MRT £ #%. KF GE SIGNA Architect ! 3.0 T AZREILHR XIS H AT, B BUMEN,
FARNE . et BG I R SR AR B e (Rl T2 InkUg (T2-FSE TR 5500ms, TE 120ms). Ji
TN AG R 7 306 % %) (PDWI-FS TR 2800ms, TE 42ms); wbIRAr IS Wi#0HI 541 (T2-FS FSE, TR
1800ms, TE 68ms). HRi% [ HE[I% T1 k% (T1-FSE TR 800ms, TE 28ms); AW T 1 IIA %
AW E%1) (PDWI-FS TR 2600ms, TE 42ms) o 2/ 3mm, ZEE 0. 3mm, #LEF 180 x 180,

QCT ¥ 2« K1 SOMATOM 128-slice configuration syngo CT VA30 ¥ 4% %) & 4T WS4 4,
i CT B35 AR 1 (QCT PRO System) 3%£5 BMD.

1.4 WEIMBKGE

B BRIVP o o MRS Recht SETT 8T B9340 GobruE X BT 13 UG AT 0 AT 4 O GaE o 56T
Bew (140 TYRE RN R, o WHRIURMERE 54, o Rimey (2 70 9K
BRI B FE 2 P EEAKN, B SRR BE R 2 )2 S REIR 50% (3 43D T 4k i R i fe 5 v
BEEAN, R EBLSEREER 50%, HAEESNE (44 NV HREEEH.
FUME, BRI R A BN R TN B R T (53D o farikEr, RO R 40 4
o RPNV X EO RS . R JREN/AMUBR. IRE-Ea NSNS & X I o
IAEE 2753 #r

HREKIVES » ARG LR R TR R4 (whole—organ magnetic resonance imaging
score, WORMS) ""VPAiFHE/KIFE UL, KRS0 15 ANVEIX, HRHH oK P LE RN X BT 5 )
LAY, O I REAKI s 1 S BRI Xk < 25% WIX; 2 g Sk X 25% ~50% WX ; 3
PEr REK M IX I, > 5096 MEIX o $5 )5 25 2 DX 20 B I e vt 2% 73 A

B EEME . M QCT PRO BRI, H K GERIX ROT JHCE T HEAR T fAa BUi X, BT 555
SN R X W LR L2 MEMACE SR, THACPIOME, BT T B AR ME A

PL VP23 FH PR 44 i AR AR R TR AT AU VAV, f e DO e vk o i o
1.5 GEitEa

K SPSS 25. 0 Ze it ik A4 it o AFE IS BMI. ARt B W R LAME + Frdfi 22 (xxs) B P
B R R 2 RS 3 AL R O R BBV A L i BE K Y R R R T E T BT A R
1 Recht ¥F4> . WORMS P45 23 9 5 B %5 BE Al Spearman AH & PE 2 #7. UL P<0.05 J 2 54 4 it
598
2 &R
2.1 BE—RER

SHMER) . BMIL ARG % 2R, FREFI#ER (E D,

2.2 ZLRERBHIRIES LR

SHMA MM ZERE. FRBRZEMEN, WRIEWAS S ERSAFRITFENL BHEIE
WS URAA G G S B RS A TG L (R 2) .
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Table 1 Comparison of the general data of patients with osteoarthritis in the three groups

5 /451
25 FRE Xxs) /% BMI (X+s) /kgm” ikt (xxs) /H
5 &
HERIER4 (n=30) 55.03+7.42 7 23 26.20 + 3. 68 44.23 +£71.20
HAEIRD A (n=30) 62.30+10. 11 8 22 26.03 +3.92 61.47 +72.39
AN (n=30) 68. 80 + 6. 69 3 27 25.65 + 3. 29 50. 83 + 55. 45
LAl F=21.139 P =2.917 F=0.184 F=0.508
P 0. 000 0.233 0. 832 0. 603
F 2 RN REEHE VS LR
Table 2 Comparison of the cartilage scores of patients with osteoarthritis
in the three groups
i H R L5
215
HIEIEH 4 (n=30) H UL (n=30) HIRGAA AL (n=30) F P
oy (x+s) 17.10+5. 25 20.10+4. 04 21.33+3.98 7.143 0.01

2.3 Z4HEEHEKMITESELE

SAmAAm . FEk2 LR, FRIEFHSTEROHATRIT R FEIE
WS BRI A GG BRI A A TG AR X R 3D .
3 YU IR R A LR

Table 3 Comparison of the bone marrow edema scores of patients with
osteoarthritis in the three groups

Rl VIR
i H
HHRIEWAL (n=30) HHEBAY (n=30) HRGAAAL (n=30) F P
455 (R£s) 10.73+2.74 12.83+3.67 13.03+3.99 3.941 0. 023

i

2.4 KOA REHMGBSEEENHEXMN
90 i H# Recht BCH PP 58 % 5 Spearman MISGHEMHT, AR r=-0.412 (& 1),
2.5 KOA BHi/KMEEZEMHEXME

90 {5 &£ WORMS 1 fii /K Ji VP70 5 1 FEARLA Spearman AHIGYEMT, AHSRARE r=-0. 254 (K 2) .
3 AL RIS MRT B LK 3,

¢

r=-0.412, P<0.05 r=-0.254, P<0.05

40 25
& 20 L
Bk 30 20
g 4
% =15 )
P20t Z
ﬁ S 10F
S0} B
= 5k

0 : : ' : 0 ' : ' :

0 50 100 150 200 250 0 50 100 150 200 250
A B
Bl 1 Recht K47 HCH PFAr45 QCT Fy #)% Kl 2 WORMS & e /K ¥4y 5 QCT B %
H AR HIRIAH G
Fig.1 Correlationbetween the Recht score Fig.2 Correlation between WORMS and QCT

and QCT bone mineral density bone mineral density
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(a) B EIEWA, ERRTTHE (o) TR, FEIRRATIEE (e) BRGHAA, AR A
SEHE, ToE K W R8T & A IEE [T N e =L N e
Bl REKIM BAMUECE B B K

e () B BIERH, ZEROCTRE e, TTEfkm:  (b) Fambd, B RE e, RE-Fa m s i
Piv B (o B, ARSI IRE e R JRE TS AMUBCEAR . B

Bl 3 AR MO RS A%
Fig.3 MRI of the knee joint of patients in the three groups

3 iR

KOA J& FE Wi 2 A FEAAR IR WAS PEIRAT VE I i, BHAE AR08 IR G Ty T (W . KOA £E 3 BE“% |
0 SR AR AR R 0 TR A, XS ST G AR T RS e IR I N
KAV MK, 358320, JEHE AR I A) S B el 3 e e RN, 7™ 5 i 28 5 1R AR 0 T i

HH T KOA 5B B PR OC, AW W o ABEIAE R AR gt 7 LW 25, X
AIRES 2 NE B ERAC. B BN SE R =4 0. R 3 At gt w X, 7ERMENTST
VR S R Rl BSOS B A O, AEABEIT TR AT RED N RN BE 2 IAEAC R, RAEA
RG22 R .

MR Xof 5 4H 2R 1) v 53 % 258 R0 3008 00 0 S0 B v PR R A, R DA KOA SR8 IR OGB4
A5 SR ERIOeRE . QCT A8 B 85 B I B 7 AR T XUAE X 263k (dual-energy X-ray
absorptiometry, DXA), QCT RH =4EliG i R Ew % . BB HE S, N5 % Hna 28 m 5%
Wi QCT W] LASE 48 /s B G by L LT, BEIX 43 B2 i FIRA S, 008 (0K o S R e 3 o e
IXATEAF QCT 5k VEAY KOA B35 % AR AL A 2 T o

WFFT R KOA 5 HCH AR R 28 A 56, B 305 B ARy i g 25 8 1) gl A2 5 T 0 10 BB 45
IBAF . KOA B i TAE FE% AN, Wa FEi. /N EREEE AR, S3CN i
A T TR EAR L A R AR, H R A PR AA . ST RAE R B, EE R KOA B I/
R U ST TR KOA BB ™o A By B RE AT LA B 9T A ki, LA B AT LA 4K
T ARBAIR D HN KOA [l 5245 22 0 A2 s A ST R W, A B 1 3 B DRI AT 5 1 3 B 405 o AEASHE
G, BRSO 2 A0, H KOA B bE 45w % AR, BoE R R s,
XS AR A R — 3 BRI D DG SR i 85 BE SRR ST 5 KOA RAH OGP, {H KOA #
A A4 S PR B, AN RO Ry g

JBR DR By il K M2 VEAL KOA I 22485 2 —, (HRIRHLEI A, 20 SBCT fdr. )
LR FAHE T, A A R UL EE RN, DAREAN MR . YRS I TUK
JP g . MRT fEAE KB KOA 3 R I 21 B /K i, I FLE /K i AT 75 24 KOA 1 i 1) 7 32 1K) %%
z ",

WITPTiA, KOA B & KA % BEWA%, L8 REiAs o B N SR BUsi A 33 J&8 TR AT PEs
A, AR B N 98 51 FUBAS AR AR — 8 RIEVEIN 1 %85 BEAE B ) B s B A 1 B A n o
0 KOA f 7 SRR ™ o MR AR Sy ) TR R I 2 — R K, T 3| B . i T A=
LRI RN D), AR I NN S ECE B S AR, R
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HISACCY NI NP AN ST AR e W NN 7 N

ARG, A G % RS K M S U DG, KOA SB35 FE DA, R K S R R &5 . KOA
R RE P eIV v NN 07 RN = € AR 7 NN o8 ey P N O 9 Vs B G G R e A N P
THIER N AR ERE ) R RE, IR T BE K

AHFFE PR D S AR A AR O B KN TE S e R, A SR R AT BE 2
1) 7 5 A 22 e AN Sk o BRHTAIT 7 ) KOA 5 0/ BRiAR I, 17 8 S S i i« 1 K A7 A
—SE AR RHE s D AU T B AR UL, 1S R R AN, R AR

St
4 BHESRE

Bt A VR AR v, RSO S CT A =4 il 75 7 M A A S8 A N0 P 8 SR S 184
T P RS, 215 A R S ) NEAE G o D BEASHIF SR g #8 CT Bk & QCT 2 B —uh ke
DRAEAEASSE W PR O2 W7 BT 5 B e D RS R e, T R AR S R K, WA TR A, B
AERIBIFFTH R DXA KD & 25 8, 5 DXA & “ZERfR, MEE SRS 2. B g AR
M o

QCT S = HE A RERAIHT, WS M AR LR AR 1 o H iy T R I A1 8 J8 2% 4% (1SCD)
2007 HEFEDN 5 2 AN EMEME RS 25 B P 3ME (L1, L2 MR SRIPA & B B3 ™, AW 784 i QCT
PV 2 L4 MER B2k, JLIR i IEAE QCT & — 2

AHEFCH KOA 85 14 5 i A S R O B0 BB A AE— s AR . e B
IR 5 AT B 5 75 MR SR 1Y R 453 40 R R T L B B K I R LN . KOA S8 il 12 I AT i 8
QCT K, W Be M M e 5 0 2, SCRE Ao 0 4 B -y 0 S8 00N e G 1 9 405 R 58 i i /K o
FERE, BEMSERIEE R RIEFOEH, WRARA N TSt

FEA TR IR FE R rT g KAHSOR SRR, 1 KOA - ARty Wit iivr oy, IANEZHIFEA R,
MR T 7 KOA [R5 BEALTIOT 88 B A B AR RE KIS, i R B AR 4R (3t BE ARG R (1R 7 15 3
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Correlation Between MRI Changes and Bone Mineral
Density in Patients with Knee Osteoarthritis

WANG Ran, YANG Jian, CHEN Yue, WANG Wei, LAN Jiujun, CHEN JunrongM
Department of Radiology, Sichuan Province Orthopedic Hospital, Chengdu 610041, China

Abstract: Objective: To determine the relationship between cartilage injury, bone marrow edema, and total bone mineral
density in patients with knee osteoarthritis (KOA). Methods: Ninety patients with KOA admitted to the Sichuan Province
Orthopedic Hospital between March 2023 and October 2023 were selected, all of whom underwent knee joint MRI and chest
QCT examinations. The patients were divided into three groups according to the QTC results: normal bone density, reduced
bone mass, and osteoporosis. Patient information, such as sex, age, body mass index (BMI), and course of illness, was also
obtained. MRIs of the knee joints were scored separately according to the Recht grading and Whole-organ Magnetic
Resonance Imaging Score (WORMS). The bone mineral density (BMD) of the patients was calculated and the BMD values
were statistically analyzed using the MR score. Results: No statistically significant differences were observed in sex, BMI, or
disease duration among the three groups; however, a statistically significant difference was observed in age. The Recht and
WORMS scores among the three groups showed statistical significance between the normal bone density group and the
reduced bone mass and osteoporosis groups; however, no statistical significance was observed between the reduced bone mass
and osteoporosis groups. KOA cartilage injury was negatively correlated with bone density with a correlation coefficient of
r=-0.412, while KOA bone marrow edema was negatively correlated with bone density with a correlation coefficient of
r=—0.254. Conclusion: The total bone density in patients with KOA is related to knee joint cartilage injury and bone marrow
edema. A decrease in total bone density may indicate the severity of knee cartilage injury or bone marrow edema.

Keywords: knee osteoarthritis; bone mineral density; cartilage injury; bone marrow edema; osteoporosis
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