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The Clinical Value of 3.0T MRI T2*
Mapping Quantitative Analysis for Diagnosis
of Knee Osteoarthritis™*

SHI Qiao', FENG Fei', ZHI Li—ping’, et al., 1 Department of Radiology, Peking
University Shenzhen Hospital, Shenzhen, Guangdong 518036; 2 Department of Obstetrics
and Gynecology, Peking University Shenzhen Hospital, Shenzhen, Guangdong 518036

[Abstract] Objective To evaluate the clinical value of 3.0 T MRI T2* mapping
quantitative analysis for diagnosis of knee osteoarthritis. Methods The study group included
forty—six patients (thirty—two males and fourteen females) with knee osteoarthritis, average
age was 41.21 15.5 years. Seven normal healthy volunteers attended as control group.
All patients and controls underwent T2* mapping imaging based on FLASH (gradient
echo) of the multi—echo sequence. T2* value of knee cartilage of each compartment was
measured, T2* value of cartilage of normal control group, mild OA group and severe OA
group on different knee compartments were compared, respectively. Results T2* mapping
imaging could display the different performance between normal adult, mild OA, severe
OA knee cartilage. T2* value of bearing surface of normal adult knee cartilage was medial
femoral condyle (26.46 +2.55), the lateral femoral condyle (26.51 + 1.21), the medial
tibial plateau (23.10 +2.19) and the lateral tibial plateau (25.36 & 3.17), respectively, no
significant difference between all parts of them (F=3.72, P>0.05). T2* value of forepart
and posterior part of condyle cartilage were (34.36 £ 6.18) and (38.08 £ 7.07), respectively.
All cartilage compartments of bearing surface showed significant increase (P<0.05) in T2*
value between normal control group, mild OA group and severe OA group. No significant
difference (P>0.05) was found between normal group, mild OA group and severe OA
group on non—load—bearing surface and the patellar cartilage in T2 * values. Conclusion
MRI T2* mapping quantitative analysis may provide early evidence of articular cartilage
damage, degeneration, and assess the degree of knee OA.

[Key words] Knee; Osteoarthritis; Cartilage, Articular; Magnetic Resonance Imaging; 3T;

T2* Relaxation Time

H BIMRT RN R 15 B 1 215 % (Osteoarthritis, O0A) FH FUAE
BT VE. AN T i 2 XA ST AL Sy, MRIEAG o). BUsSEi
R AHFR T BRSSO 1 01 KPP AT SR BON M . T2+ mapping
VERN—FpE A B EOR, A T it 2 ST 2 1)T2 mappingHiAR
BABAGN A ERL S E o H R S EA . A FCRHT2% mapping
FE AR AN [R R FE IR 90 15 OA R i A gk AT /& & v i, W 78 ol PR S FH Ay
=

1 #R5ERE

1.1 BRREXR  EE20124E10 H ~201545 A G AR L W A g o<1
HoRT R EBE4A6H), ERFEIT3.0 T MRIK A . Hbh B ksof], &t
144, F#41.2415.5% . NAIbsHE: CURARAEIR : 53570 & 3
REFRAG: PRI, AR, HERRbrdE: 1) 2WAME. B 2 A
HAh A RPE @ IR BRI RS, 3) BT MRS FAR
s XIRANIEH R EIRE TS . % EKellgren-Lawrence iUt 2~
LW OAS A 0 IEH; %% KRB ELE, niEE

- 93



SPECTFOMRIZE

2015410 SB13% SE1001 BB T72M0

B % AHEFE, KT
IRl SEA A, IMZ%: HEEH
B, RATAIBRAS AR, A
et IV REEH , XK
7 ) B BE A A, A A
B T A N B2
0A, FL214, IIT. IVZE NEE
0A, 250,

1.2 H¥

1.2.1 ffiffSiemens
spectral 3. 0T#E S HEILIR 1%
15, 18JEIEMERATLLIE . B
AL 304 B F A A, B R
fr, kieidt, BATHRMNE
RS ELI0° ~15° o W
MRIHEH 7 AL FE i+ A&
STIR, JRAL. RARGLHH . 5E
B AT JE T FLASH (B B [A] %) £
[ 3% 7 51 T2% mappingdd .
T2% mappingfd i 7k K&k S 4.
T2 mapping-FLASHE{%: TR=784
ms, TE=4.84/12.37/19.91/27. 48
/34.99/42. 53ms, FHEM60°
JZJE3. Omm, JZ[E]FFE0. 6mm, FOV:
160X 160mm, #ifF: 384 X384,
NEX: 1, FFAT7REEDT: 2REM
[B]: 1:33s. &M% MR
PRUEF R HEAT o KRR B
fl e ST T, 47 H M %
TIMRI MG S T2 mappingif4 «

1.2.2 BGEELHr: (1
Fr B EAGAS B3 4% fn 2 T AE 3h
FMapit# 44 (Siemens Medical

JPACS £ 4t 1347 B b 38 K 4
Mr, EFETE=12.37 msf@#l S
T2% mappinglG LA, WHEAIE
MEAR, GHBER. f68
ARG AE ST S D= AR
{Euhf# FHSiemens Syngo MMWMP
ver: 1.8, W% HEMRIEEIN,
FEAN RN TE B S 1 115 Ol
B . (2) By 550 T
KT A AT A TR ACE X
EROT, WI&E3XR, BCFHME, &
BB AU . FEAR K i X3
L TR U £ B O R P (R
& AMUER. AR E & 4
MR- 4, ROLME DI E 7E
X, WARWEBKE R EE
5 X B A ER AN X I &3
AR, B . 3B K E T 23 50
BEIRAT WS KR R R
fik T 5 kT, A DX
3N, BBME. O)FHEgiS
M. RFHSPSS18.0 it HAT
Guik oo SRR J7 2 o i
(ANOVA) , ¥ % 18] P54 EL R H
LSDyZ %} b 1E 5 20 595 7 &% 4
T2 5th TR I (R AE 2 18] 1) 22 e 1t o P
<0.05 %R HA WEM.

2 & B
2.1 ffi fmappi t#X 84 B

R HEHEE. EwWRAR
KATEHT2% mappingfh# K TR

W, YA SemaIRg (E
1. 2) A WLy J2 P iz i ik i . %
FEOARR i D %2 B 3 W R O 747 3 iy
WIESRIE, fEHESEERT
HELBE ARG, afafs s, D
IR 7K BT R i 0% 1 TS B
2 (E3. 4); HEOAXRN K H U
AR, B T R R R A
Bt ERZEFRAAES
7 (KI5, 6),

2.2 BXTTHRECESN
N DN P ]
B T2+ A8 2 0 e i AR
(26.46+2.55), &4
(26.51+1.21), WM REE-F
£ (23.104+2.19), AU iEE
TG (25.36+£3.17); HEBAL
R LR EMN(F=3.72, P>
0.05); kA& &M HCE T2+ {8
WINMEET (34.36+6.18), KG
(38.08+7.07) . IEHH 5% E0A
4. HEFOAZH 7K B 1M 4% W B p T 2%
b = 7 A B &M (P<<0.05),
2 FEOAZH 5 v B OA 2 7K 28 1] 4% I
HEAT2HEIL B ES A RENEE
<0.05), EWASHEAA. &
J5 OAZH A 7K 8 THT R i B % N
T2+ L LR EEE R (P>
0.05) (K1),

3 W i

3.1 BRXHKREBT2*xEER

Solutions, Erlangen, Germany) NEEWE], WEXWHESE HITHELER FAR R T BH
A1 EFELRE 5584 0AKE T2+ b4k (x £8)

A EFHa 2 E0AL0D % 0A%c Pab Pac Pbc

ARE® PEE P ARIBR 26.46£2.55 32.29 £4.45 41.25+5.91 <0.05 <0.05 <0.05
P S B 26.51+£1.21  33.54+2.85 40.96+6.23 <0.05 <0.05 <0.05
ARG 23.10£2.19  29.09+3.74 36.43+5.11 <0. 05 <0. 05 <0. 05

SRR - & 25.36+3.17  32.08+4.60 35.08+7. 14 <0.05 <0.05 0. 09

FRED PEAT 34.36£6.18  36.29%4. 44 36.93+4.12 0.33 0.19 0. 64
¥ 38.08£7.07  35.97%4.67 35.57+5.23 0. 36 0.27 0. 80

BERHRE (REMAT A& ) 30.00+4.97 33.05+5.73 34.90+8. 33 0. 32 0.11 0.38
BERE (BERATEEME ) 33.45+4.77  34.07%6.72 32.70+7.15 0.83 0.79 0.49

JE: Pab: B 5 E2F ORI £ F R 5t Pac: EF40EFHO0AAARZ F R H M, Pbe: 225005 FF 0L LR £ F B 5%



e iE R, A By S Y
B REWILE) . F0EGE
Baw) « WIE GRS ) Fes 4L
. HALEEM KN
JTH S T24E Ak . B ALK
B, ANERCE R B O SR T
T2 B W LK. HZRTHT2
H R ZJEFEE30~45ms, P
B 936, 8Sms 1. 4; 12K
B4l ~65ms 8], “FHHEAN
50.8+3.2, ZRAFEEEZE X
1 T HToRE AR, 1/
T2 *=1/T2+y AB, T2*ZEk M2
PRTT2% 0k, T2% ME/NTT2,
T2 A B AAAE AL T T2E AN [F] 4K
B ET2HEB R, BT
i FIMRT & 44 2 5 B RIMR T3 1 4F
b BRAZ A B85 1R 47 Hb f5 73X
Y. BT T2-mapping AR H
RAE A ], S
i F 22 8] 9% SE 7 91 4 R 7= A —
WA X E . 180° AHA H B ki

Y

Fl1-6 IE#4. $FEZ0A. HEFEFOMBERITHH G (B mEe ., SEEAARRT2EEHT ) . B1-2 334 EH BB HRET2: nappingfh
FERRNERIS, W RWHESS S, BRSO Rk . B84 390 1M, LBAEIE, XEThARLHERT. KEhBEE
BT WS SRS, EESEHER T HIBL ARG EE S, DO RE I L #E R ImECA W S, WA RE0A. E5-6 4790 &k, Ak
T LR BRI, BB DR BNk ROIRAL 5 S5, 2N EZOA.

PRI BIRERT, BEORTTRCR W AR, B

CHINESE JOURNAL OF CT AND MRI, OCT.2015, Vol.13, No.10 Total No.72

FEAAGE S WS SN, BHEE
T215 T 58 ; T2% mappingZ [mlJ
HAG A% F FIGRE 5 41 K F /N F-90°
SEEAT K e R R AR 2H SR AT BOR
TEAH [F) S 305 T R A50 BE 4
SEFF IR

% FE FILEOAR R B B h 2%
TR IRBREEAR, HESH
WHE RS R, AR EE
OABH R AFILW R, wih
SR % IR DL A (0 B 9T I B T TR
Z. RET2x, WIREHRE R
AN [R) 5 B0 B I A2 348 3 5% TR
BCRRCE R E B R T 3 R
D g, WO & AN X 4
WE A ZE, maEMNERHEE
R E3ANROT, EUCF¥MEAR
ZO A B T2RE,  IF i
BN AT 2% 48 75 M 5 1 7K N
23.104+2.19~26.51+1. 21,
A& EM N3I4.36+6. 18
~38.08+7.07, 45H5CHkiRiE

A3,
3.2 T2xEEEHWTRRRT
OARI=ERE T TN

12" 5T2% mapping'® 5B HTHE
W R R o g i, H
TR HCE T2 5 T2*5th #i
m S FR. RENEES
TR ZAM R, A, HeE M
FK 73 1 AR Ak 3 5 T2 5th T4 B
(B, TIT2*5th P& R BR T 52 B
P 7K 3 B 52 M i 55 i Ji 41 4 4 R
M, . BEEREK,
WE N RS KSR TR E R
BRI, AR R
BN EEOAE R T E T2+A 5 1E
WXHRAAEEMNEESR, MURX
LARRE BN TCE AR, ST A
R o1 B o 4 AR R O Y T A AL
SRV, FORT2E M &
=T e IR IR T A A1k
ZERIHI AR FEOA R I I 3,
WEMAMASE — BRI, £

< 95



SPECTFOMRIZE

2015410 SB13% SE1001 BB T72M0

PR AR BT I A R ) R, g
JH G P AR R 3, B ORI
BCR 5 DLRH 1k R AR 1S Bk
&, R EREs, W
I, B OCT0A, BT
B R FORBUE i, 8 R s
W XHERIT T, B R
FHIOARBEFE . B AT SCHRIRIE [
BREOARE HHEONEHT2HE
MW FAFAE— € 2r 8, AT
R FEOAH 5 H FEOAH 2 (A1 3K
T2 ML R EEES, 1EHK
PRI G A AR R R AR OAZ
T2+{E 38 /5y, UF B OG5 8 48 ffa 41
BT O I kA, T EOALH 1Y
e AS TR PR T R A B 5 1)
A, T EW e N K
Jifr, REALAE, [RIET2E AN FAE A
FROAF EAR L (ARG
FASRIE R B2 5 5 OA ] T2+
FHEREEZESR, X f5NE
FIROTNLE . J7ikf K. Bk,
T X T2 € & 7t 15 A 7T Be$
RN REBRERE, X5
DR E X T2 mappingfi RiE
BAEHNELELY . &o
B R A . T R E R
MR S A A Bh T EEO0A
(R B W, IF B3R I PR A i
BIT, ABT . ZEZZOAR
2.

3.3 BRWAEBAKER
T2+EEBMT BRI R T
W RO AR [ B T2+ {H 134T
TR, KA. FEEOA
MIBEfE, BRECE . BRI KET
BCH T2 35 R A AN [FI AR BE 1R T
B o AH R AHE T X TR 5% 1 R K
EIPSE: = PSRk S TTNNE 6

96 -

T2 € B 73 A7 S 7% IE 0] IR AH IR 5%
7 7K T K B AE OC T BE fukin
M T2 5% . EZOAR L
CEMER, RABATHRIEE
FHRAS R 3 2 55 401 7T g 2 IR oK
WOARAE . HRIMNEZEER. 5
b, HTRA SRR,
1§ FH R < Kellgren—Lawrence
G RAE R AR E, ] BE 2
SR HERR
AT A S 2 A TE T 95 11
HEAMR, Keedc a4t
AT o AR IR 9T s 9 A e fR
UERR B E AR R A AT ER . A
W& B8, FEOEEN
hife KA o ol fe AR 22 R Ik B
5 R AT R, R4 T
FRE AR, RAEX AR GBS

Je B BEAT R
4 & i

BT LR AR, KT
B T2% mapping ] B HE R
KA HFmG . Ak, HaEd
T2#{E 3 48 5 5 OAFE £ 347 1A
G PR 1 58 AR RLVR T R, IESR
JAE ST OA T J2 B 2503 TS $R A
i o

SE XM

[1]Dunn TC, Lu Y, Jin H, et al. T2
relaxation time of cartilage
at MR
with
osteoarthritis[J]. Radiology,
2004, 232(2):592-598.

[2]Frank LR, Wong EC, Luh WM,
et al. Articular Cartilage

imaging: comparison

severity of knee

in the knee: Mapping of the

physiologic Parameters at MR

Imaging with a Local Gradient

Coil-Preliminary Result [J].

Radiology, 1999, 210(1):241-
246.

(31 ZH=. B4k X 7 3R AT 4
AR-Maplt[J]. &I, 2011
2(2):152-156.

[4] £4F, B X, B3, F. EFA
B PR AP RE T2 R T2+ FoF 48 69 1k
BAR[T]. B EF FAUR G5
&, 2012, 18: 238-242.

[5]Hannila I, Raina SS,
0, et al. Patellar cartilage

lesions: comparison of magnetic

Tervonen

resonance imaging and T2
relaxation-time mapping[J].
Acta Radiol, 2007,48(4): 444-8.

(61 EA, B &, &S, 5. 212 GRE
2R AFINERKTREREF
AT, dr EARFFIR,
2011:31(6):1095-1100.

[7]Waterton JC, Solloway S, Foster
JE, et al.

the femoral articular cartilage

Diurnal variation in

of the knee in young adult
humans [J].Magn Reson Med, 2000,
43(1): 126-32.

[8]Panula HE, Hyttinen MM, Arokoski
JP, et al.

superficial

Articular cartilage

zone collagen
birefringence reduced and
cartilage thickness increased
before surface fibrillation in
experimental osteoarthritis
[J1. Ann Rheum Dis, 1998, 57:
237-45.

(9] ok, Fudt, RV, F.3.0 T MRI
T2 mapping R ffstfe % ¥ 4 F &
Tl RMNE [J]. F B CTAMRI %
&.2015, 1(3):90-91, 105.

(AL st 1K)

[MAz B £71 2015-09-06



