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Feasibility and Repeatability of 3D-DESS
Sequence for Evaluation Cartilage Injury in
Knee Osteoarthritis

ZHAN Ying—ying, ZHANG Yi, QIN Pei—xin, et al., Department of Radiology, Fifth
Attiliated Hospital, SUN Yat—Sen University, Zhuhai 519000, Guangdong Province,
China

[Abstract] Objective To explore the feasibility and repeatability of T2—weighted three—
dimensional double—echo steady—state (3D—DESS) sequence in knee articular cartilage.
Methods 106 suspected knee osteoarthritis patients who met inclusion criteria and
exclusion criteria with contiguous selection were included prospectively in this study.
All subjects under went MRI examinations of the knee scanned by Germany's Siemens
Aera 1.5T superconducting MRI scanner ,consisting of PDWI—FS sequence, SE
—TWI sequence and 3D—DESS sequence. Firstly, two radiologists scored the quality
of images of PDWI—FS, SE-TWI, 3D—DESS independently, then the consistencies
of subjective scoring were assessed. Secondly, the SNR of cartilage, the SNR of the
joint fluid,and the CNR of cartilage/arthritis for different sequences were measured to
compare the abilities of different imaging sequences in displaying knee articular cartilage.
Lastly, the same radiologists diagnosed the images of all of the three sequences by semi—
quantitative method, and the consistencies of diagnoses in all of the sequences were
assessed respectively. Results The consistency of 3D—DESS was the best (the Kappa
values was 0.879, P<0.05). The results of objective measurements demonstrated that the
SNR of the joint fluid and cartilage on DESS sequence were (15.09 +3.67), (9.43 £2.57)
respectively,and the CNR of cartilage/joint fluid on DESS sequence was (5.65 +2.34),
which were all higher than the conventional sequences, and the difference was statistically
significant (P<0.05). The results of a semi—quantitative diagnostic consistency in the
3D—DESS sequence was the best (the Kappa value was 0.851, P>0.05). Conclusion The
3D—DESS sequence is better than the conventional ones to show the cartilage injury of
osteoarthritis of the knee , and has preferable inter—observer consistency.

[Key words] Knee Joint; Articular Cartilage; Magnetic Resonance Imaging; 3D—DESS

Sequence

PRI E W R AR, WIEIRAE (Magnetic Resonance
Imaging, MRI) B Z 1. 2 SHORG AL 5 P m i &,
VPN R S T BCE B I SRR A BB, AR L 6 R T
Fe AT R R R AR . 3D-DESS S B BHRAA AT, A% H 4y
PR R AR L R AF, B T SRR S A 45 A L
G BOFIRRS R R4 74, {H3D-DESSFR AW 82 A — Bk AR %
A A D I o A SO 3D-DESS 5 81 i FH T [ 2 5B P 51 R 3B B 455
B RAT MR o] B S A TP R T

1 ME5EHE

L1 BSERER  ATHEMEE 20174511 H -20184E3 H A1l K12 Wi
BRI R BEL1066] (416, L656), FERRASTS . R/IN18%
(47+17.17%) .

PINFRHE: IR M BE B2 MRS a ST R B . BHEZSN
AW, T RETAME . HERRbRE: PRAL. O EEE . Wy E
FE AR N SR YENRI B2 23 . AW AT & 1L K240 B 0




0, 0T R Y FR A
W50 H R R I, A
NFIE R &

L2 MRIREERETE X
FISIMENSI. 5T Aera® LR
FEA, PR 15 I R O R THI 26
W, 3454 NPDWI-FS, SE-TWI
J3D-DESSFP 5. HEMEML. &
Jeilt, BT E10° ~15° ,
81 1 22 WAL T R EDIRES
SE AL FR A K T 2 P R0 R R
T %", REEERESH
Wl

1.3 a0

1.3.1 BB EFUWIT:
P& N BT BRI (W5 # 1
MEEAR LN 129E . MEE2NFHA
LANV204F) , B EEH S

CHINESE JOURNAL OF CT AND MRL,MAR.2020, Vol.18, No.3 Total No.125

ot AR R R AT R, B

WA G — I e 37 B A Bt =
I A€ o

WorbrdE: OR-5%: 1%~
— M 2R .

R VA bR R R TSR
B, HAS5LTERETRES X
AR == Rt L 1 PR € S
SR, )y 45 M e 75 18 IR B i
=

1.3.2 BE#heEsh
Wor: MBI S WEH2BLE
ERRPENoye s 5 48 7 il XH#RCH R
MG EAT g%, 1-11A
LRRBELOAH (hridh “07 ),
IIB-TIBZ }&EFEOAH (F5id
ﬂ\j “1” )[8]o

1.3.3 HESNR. X

A1 A7 mBHiK

X4 PDWI-FS SE-T,W1 DESS
TR 3310 876 21.1
TE 32 12 7. 85
JE % 160 x 224 160 x 256 150 x 304
& (mm) 3 3 1.5
J&BE (mm) 0.6 0.6 0.3
FA 150 ° 150 ° 25 °
424504 18] (min) 02: 37 01: 49 05: 00
A2 BRoroER
ERURAT MR 1 MIRA 2 Kappaft
0 1 2 0 1 2
PDWI-FS 0 12 94 0 4 102 0.756
SE-T:WI 0 7 99 0 5 101 0.823
3D-DESS 0 11 95 0 7 99 0.879
£3 BARMFLER (x £53)
12485 7 * ¥ & SNR CNRX 7 408/ X RfE 4KA SNR
PDWI-FS 6.97+2.72 4.15+2.59 2.81+0.83
SE-T,WI 0.40%0.73 0.17+0.97 0.57%0.79
3D-DESS 15.09 + 3. 67 5.65+2. 34 9.43+2.57
P <0.001 <0.001 <0.001
4 R XX ELH—BMBLER
FREFLUIFS  AEE (D) MR (2) Kappafh
0 (42204) 1 (£ Z04) 0 (32.04) 1(£/Z04)
PDWI-FS 41 65 46 60 0.805
SE-T\WI 71 35 75 31 0.736
3D-DESS 81 25 77 29 0.851

SNR. #EH-KITRCNR: S
Moriya S™S[T5vkE, fEMRBCE
R SGT I A R A i L AE S
W3R BCTEIIME, W H ST
SRS T B S SR
SI12, WM& S (F SESDa,
THECHTSNR . B 4L ZASNR
BOH - R FTMCNR . BT A 2 3t
T

SNR=ST/SD=:+

CNR=(SI1-S12) /SD=+¢

1.4 Gtk RHISPSS
17. 03EAT /o Mr 5 Ab 8, AW FF
PIMEM B BB (x £5)
Fon: 22w BCR H 2 AN HH G
KBRS, P<0.057[iAA
EZREE:, EUWIESRYEREL
Wi V¥ 5> — £t R F Kappa 43 #7
0.41<k<<0.6 BA M.
0.61<k<<0.8EA @& — 8.
0.81<k<1JLT5e4—.

2 &5 R

2.1 —RER  HTFHIIR
K BRI ELI-6R, R
B {EPDWI-FS K 3D-DESS ¥ 51) 5
EES, (ESE-TWIFp REfss,

2.2 EMPLER BT
rE SR W EK2 LT, W
1 5 WM B FE 2N DESS JF 41| 32 W
W — St EE, ZRrAREAS
225 3L (P=0. 005) .

2.3 HBESSNR. XHH
SNR. REEXRTWCNRG R I
FK3IM KIS, ZEREIRPESNR &
B APDWI-FS (2.81£0.83) .
SE-TWI(0.57+0.79). 3D-
DESS (9. 43+2.57) . ¥ M SNR
2 ) NPDWI-FS (6. 97+2.72)
SE-TWI(0.40%+0.73).
3D-DESS (15.09+3.67) .
B/ KW WMECNR S B A
PDWI-FS(4.15+2.59) .
SE-TWI(0.17+0.97). 3D-

- 125



PECTHMRIZE

20204E3 H H18%: S350 1255

DESS(5.65+2.34) . ZRIHNH%
T L (P<<0. 05) .

2.4 REHGFEERSHIP
4 FEEEEES S Sk
BRWFAKEI, MeH1 50 %H
2XF3D-DESSF 4l — Bt ey o 22
SIS 2EE L (P=0. 684) .

3 W 8

To AL = 4 X 0] % A2 7 i3k 3
(3D-DESS) 7 41l =& 7K B K 1) ¥ J2
3DEEE T, fE RN m S S I
WAEARAE 5 I, WErE
SERMMRERORG S T K
W % E SRS S
PE AR (FISP) fidasds A ksl
UG (PSTF) 55, WEMA
FRAFH E SNR HL T2 A 5 2 5 1 K
B, RUWEHEESZ X
RUF, BT U2 0o i
HIEA . (H3D-DESS/F 51l W 5< 2 [d]
— B A AR TE B 2 DL

ABFFERK L. 5THEIL R
fiAX, TR. TERS[RIE A (430 N
21. lms. 7.85ms), JZJ/E1. 5mm,
A % BCE SNR - 5% T W SNRAN 4%
B/ ORI CNRYY & T % M
F BN BRCE 3R A R
WP AEW, X 5Moriya S
UV LA R AL, AT
RuehmZ: "' & Schaefere""" 1
FKW, 3D-DESSFF A i on kB
KM A o HIE
K, SNR5 3= 1437 1) 98 € S TRIES
(8] B 1E LE 5 TE R 8] 5% s LE .
RuehmZ: ' F FHSiemens 1. 0THS
IR, TR 16. 3ms, TE
4.7ms, JZB2.7 mm, T
SREAK. TR [AJ%%E: Schaefer
w0052 HSiemensAvanto 1.5T
Wi LR FHREAL, TR 17ms, TE
4. Tms, JZE1Imm, TR 8%
JZIEEN. TiMoriya S5
X HSiemensAvanto 1.5TM

SiemensSkyra 3. 0TH:iILIEH
.

SHEGERATE

B

% 359 E4-6 BIEONEH, 67%. E1. EINPDNI-FSFAL; 2. [E4NSE

| |
| |
o G

TWIFF0; FE3. F6Jy3D-DESSFEF . [E1-3 57k B B 2 1 4 J2 <50%, I AHARE0AdL: [EI4PT
TRHCR B B A2 >50%, V1 FEONAL, 14 1% PO 7 B B B 42 > 500, 114 EEOA
G, BT S ECME E8 BIELE . B9 AN s Eib

126 -

1Y, TR26ms, TE 9ms, EE
1.91mm, FW S mEE, HTR
IR ETE &S

AR HPDWI-FS,
SE-TWI 5 3D-DESS 5 41| #E47 %] L.,
5 W 82 3D-DESS 5 41 % #1261
P47 (1 2R e 1 B W88 3 VF 40 (1)
—HER L. AT AR T,
3D-DESS 7 41 fif 1) 25 4 ¥ 73~ 95 W
B BoREPDWI-FSFEH R . AR
T, X 2R TR AR A 15 0 R
EZPDWI-FS. SE-T WIS {E, HE#%
R EVE o K E E 2 W — 3
PERF o MVE 0 BRI R o
BIA L KT, FERETEE
SN R E N LS

AWFFEARE: (1) FEAREAM
XA, A RS W B R B
WS, (2) FE A KA/ 4,
I B A RE 282 A I TA] ) |
3, AR, wREIGR
E. Q) RAEX LRt 5, i
SRR A

2t FFTiR, 3D-DESSFEA L H
FFF 2 B8 B 47 3t B RS R O 1
KT RTEH, HEGREMW
Mg ) — g, EAH— PR
NI o

SE UM

(11 AT#, AR &, A4 2. 3D-DESS A7
MR T AR 15 A5 Sk Ak AL B 2 IR % 3K
FRAGBAEG P ey A (1], 5%
F A F A&, 2013,29(9): 1467~
1471.

[2]Sveinsson B, Chaudhari, AS, Gold
GE,et al.,A simple analytic
method for estimating T2 in the
knee from DESS[J].Magn Reson
Imaging, 2017 (38): 63-70.

[3]Tkonen S,Krkkinen P,Kivisaari
L,et al.Endorectal mag-netic
resonance imaging of prostatic
cancer:comparison between
fat-suppressed T2-weighted
fast spin echo and three-
dimensional dual-echo, steady—

state se—quences[J].Eur



Radiol, 2011, 11(2):236-241.

[4]Dregely I,Margolis DAJ, Sung

K,et al.Rapid quanti-tative T2
mapping of the prostate using
three-dimensional dual echo
steady state MRI at 3T[J].Magn
Reson Med, 2016, 76: 1720-1729.

[S]Peterfy CG, Schneider E,Nevitt M.

The osteoarthritis initiative
report on the design
rationale for the magnetic
resonance imaging protocol
for the knee[J].Osteoarthr
Cartil, 2008,16(12):1433-1441.

[6]Ruehm S, Zanetti M,Romero

J,et al.MRI of patellar
articular cartilage:evaluation
of an optimized gradient
echo sequence (3D-DESS) [J].
Journal of magnetic resonance

CHINESE JOURNAL OF CT AND MRL,MAR.2020, Vol.18, No.3 Total No.125

imaging: JMRI, 1998, 8-1246-1251.

(7] £ EF 2V EBEARA0 2 MRIEE

HARF R LRI F a5 &
&,2016,50(10): 724-739.

(8] %3, B, A8k, F.MRI T1p &

BBAR T B W B X KT
BHA RG] F B EF BRI
A, 2015, 31(2):290-293.

[9]Moriya S,Miki Y,Kanagaki

M,Matsuno Y,Miyati T.90 circ
—flip-angle three—dimensional
double-echo steady-state
(3D-DESS) magnetic resonance
imaging of the knee: Isovoxel
cartilage imaging at 3
Tesla[J].European Journal of
Radiology, 2014, 4. 034.

[10]Schaefer FK,Kurz B, Schaefe

PJ,et al.H.Accuracy and
precision in the detection of

articular cartilage lesions
using magnetic resonance
imaging at 1.5 Tesla in an in
vitro study with orthopedic and
histopathologic correlation[J].
Acta radiologica, 2007,
48(10):1131-1137.

[11]Moriya S,Miki Y,Matsuno

Y,et al.Three—-dimensional
double—echo steady-state (3D-
DESS)magnetic resonance
imaging of the knee:
establishment of flip angles
for evaluation of cartilage
at 1.5T and 3.0T[J].Acta
radiologica, 2012,53(7):790-
794.

(R4 48 #5H9%)

[DicAz 8 #1] 2018-11-12



