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A feasibility research on reducing metal artifacts using MAVRIC-SL STIR sequence in patients receiving
anterior cervical surgery YANG Ren-jie, ZHA Yun-fei, FAN Yang,et al. Department of Radiology,
Renmin Hospital of Wuhan University, Wuhan 430060, China

[Abstract] Objective: The purpose of this study was to investigate the feasibility of reducing
metal artifacts using multi-acquisition with variable resonance image combination slab selectivity
(MAVRIC-SL.) STIR sequence by comparing with bandwidth optimized STIR sequence in patients re-
ceiving anterior cervical surgery. Methods: Sagittal MR images of MAVRIC-SLL STIR and bandwidth
optimized STIR sequences acquired in 20 patients receiving anterior cervical surgery were analyzed ret-
rospectively. The areas of metal artifacts region, visibility of spinal cord and effect of fat suppression
between the two sequences were compared. Results: The mean areas of metal artifacts regions for MA-
VRIC-SL STIR and bandwidth optimized STIR sequences were (422+189) and (774 +394)mm?*, re-
spectively. The areas of metal artifacts from MAVRIC-SL. STIR decreased significantly (P=0. 000).
But in the aspects of visibility of spinal cord and effect of fat suppression, bandwidth optimized STIR
sequence was superior to MAVRIC-SLL STIR sequence (P=0. 001). Conclusion: Despite the impaired
visibility of spinal cord and effect of fat suppression, MAVRIC-SL. STIR sequence can substantially re-
duce metal artifacts in patients receiving anterior cervical surgery.
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age combination; Metal artifact; Fat suppression

PSR AR A R 1 B0 B R A0 22 05 L
AR BIIE AR B 228 BT R B e A A A T

{EF B AL:430060 BT, BBUK 2N R E BB (-

EFEB N O ARQS7T—) L NI AL+, EE
Ui, 3 2SR R TAE R MRI B 8 AR 0 7% .

BIHESE & = K, E-mail:zhayunfei999@126. com

HEEWB:BEXARR IS (81871332)

WL B A AR SR b T AR A 11 (P R
7z AR MR A Hh B i il i <6 T A R O 3 7™ 5
ST X 4 S A AR By B HC T B L AR
DR IHE Qe e A 32 b el /s <6 TR D4 52 L 4038 X <6 S LA
W e i L g 0 4 ) ) WL A i PR 92 B HL A R B2
B BT AR B R DA o et
TR A2 AR O BB 5 40 1 OCR T 2L A



464 T 2F Sz M 2019 4F 4 A% 34 %5 4 ) Radiol Practice, Apr 2019, Vol 34, No. 4

e X0 4z AL A R L K L BRI R i R s AR
A R R R BN 4 IR B R N8 A — SO iR
5 400 R R T AT 4 B A AR S R A 1 MRI P
BEREH,

JZ M %S 45 )8 Th 3% B¢ 1F (slice encoding for metal
artifact correction, SEMAC) 3 & fll 2 R 4£ 5 n] 45 i
K % 45 4 (multi-acquisition with variable resonance
image combination, MAVRIC) 5 R 4 4 & f 1k R h
AT H R © 2 T K . I 4R L f SEMAC
M MAVRIC AR BEATH5 T0IT A& 80— B 4 79 4
JFE A4 5 0 B AR - J2 1T HE % (slab selectivity . SL)-MA-
VRIC £ A B 5 T 1l P £ AR AE W) 4 Ji O 52 05 T
M PEFE . T SR D ] MAVRIC-SL AR 36
A LAY 180° R ik Bk v AH 45 o A BT 588 2 X bE A
SUMERT 6 A J5 5 044 5 O 1 e R e I () B B Pk 52
(short TI inversion recovery, STIR) 1 MAVRIC-SL
STIR JFA ) E1L 5 &, § 75 #13) MAVRIC-SL STIR
Je 5 AE A0 1] <5 T O 52 75 T F) i A 17 A (L

M EFE

L — B we ok

2017 4F 5 J1 —2017 4F 12 A ¥ 20 4] 250 HE HT 3% 4
JEH ARG AT MRI A2 (1 5B E ARG, o,
BILG, L9 B F AR (54. 6 £15.5) %, MRI £
5T AWM EIE R 5 K~6 4, g REMTAR
Hh BT Y 45 B AR A S GB/T 13810 K& i1 TC4
KA A RE HERI B 25 AT S YY/T 0660 b3 fERLE
{18y 2R ik Fiok ) oA Rk o1 G o

2. MRI K525 Jy ik

{#i il GE Discovery 750w 3. 0T fif 2L 4R X Fil & &
FEAH ¥ P 2 B8 BME B O 4 Y 8 A 4R SR
T, WILT, WI A i T, WT; SR T 98 b STIR
J¥%): TR 3500 ms, TE 40 ms,TI 175 ms ¥k %% 2,
ZJE 3 mm, 7 T 125 kHz, SR8 W A] 2 min 13 s; R
MAVRIC-SL STIR %1 : TR 4960 ms, TE 7~8 ms,
TI 175 ms, k% 0.5, )25 3 mm, %% 125 kHz,
Jik e B TR 24, 1) B 1 kHz, SR ERFE] 11 min 5 s) .

3. B JE Ak BN 43 Bt

EREVEH A E TAEh 1 AL RA 8 4ELL EE
Mz &% i MRI & ifE GE AW4. 4 T /E ¥ b 5%
B, B — B E B MAVRIC-SL STIR J3 41 fil 4l %
Ak STIR J3 41 v 4 DC e (49 1F 2% 4K 1 B4 T3 )
] JE% % R X (ROD) 45 43 J8 O 52 1 18 AR AL 45 15 5
2T B B DX A 5 HE RO 0 5 X LA K 4 JE A
A JE B LA O B X

SEPETEH B 2 i BAT 10 4R DL S Wi 25 i L

J7 1) ) MRT BRI 7E A HE 7 50 590 BT 23 53 %0 4 B
F% AT DA 0 400 A4 1) 249 53 R AT P O3 PR A AN — 3L
g U I ] ) A P kB — BRI . A A T LA PR A
K3 rill - 1 oy A HEAZ DR W W Ok 2 s 2
Or CHREZ R R L 2 WS B 3 40 B R
WO S WA R A R BOR TR 3
103 TR T A JZ T 1Y) 1 15 L i 15 4% 2 B O A 1 s
32 7 R o JE T Y AR A BT AR T3
Gr TR ZE I ER LRI R R A

4. Gt ot

il SPSS 17. 0 B AF 2t 47 G 31 50 Hr » Wi Ah e 51 Ji]
< I D 82 T AR Y EE R T BC AT ¢ K 56 5 74 b 31 (] sk
PRI B 5T i 8 1 R DL A LA R I 07 40 ) 5 5R 1) L 45
KA Bt Wilcoxon BRAIEL B . L P<C0. 05 2
ERAGIFEX.

& R

1. E I 45

MAVRIC-SL STIR 14 % 4k STIR J3 51 & 1%
4w fh B2 T AR S i O (422 42 189) A (774 £
39 mm*, R HA S B L (1= —6.033, P=
0.000) ,MAVRIC-SL STIR J¥ % B 14 I 4 )& th ¥ 1y
AR E /T STIR 41 (E 1.2),

2. SETEVEM 4

PR T 5 R b IR a5 R L3R 1. W TR
fb STIR J3 51 %4 86 19 52 7 B g 107 400 il i %50 SR 2 48 F
MAVRIC-SL STIR F41 (K 1.2) . 2 R ¥H G112 =
X (P=0.001),

%1 ARFIHBGREENFANLE

MAVRIC-SL

¥ A STIR STIR Z1 P1A

- BE 0 T L 1.70£0.66 2.40+0.60 —3.276 0.001
M3y 4 1.55+0.51 2.154+0.59 —3.207 0.001

Wi

WEH TR AE AW )2 BT 4 T O W] R AR
T MRI W2 WRE A o 25 A R L . &R
D2 0 7 A 1 D DR 2 4 TR T 3 B0 ) L)) 3 e 3 e AN
B e MR g B R RN E S Z R PE
I X A5 5 i B AR R R R S X LD R 2 LA A Y L
AR A . W R B e 137 91 2853 2 8 LU s
A RUE—E R R R O R 4R B A4
BE 0 R A TE 9N 2 JE AN R A B LA /IMA R
PR 0 4R 24 B 1) 5 1) K% 46 R [l 9 ek ) S . e, SR AR
G N IPORT WANE AR VoE AR (TR oL i R A /S
T B 1 2 B AR B FSEFF 31 4 i D 2 115 98 2



T2 2019 45 4 A% 34 555 4 ] Radiol Practice, Apr 2019, Vol 34, No. 4 465

1 4,52 ¥ M AT RAE I otk MR A KRS 8 £. a) MAVRIC-SL STIR A&7 .4 B A% @4 %
579mm” , & BN G R E T HEW AR L SIS AR R TRBE O STHH RMER(E) . A
A AT Fe kST E S R A R T X4 D) w4 STIR 53] .2 B A H @i h 964mm’, A R &£

T, Z50mERTAMGH. B2 %.55 % .ZE0%42BHEANKRE 10 X, MAVRIC-SL STIR 57| 5
WA STIR B3 ik . 2 B H AR E D o BN R T T HEW, L B fe e, 122 5 # 3 &
T R W A7) SOR K AE () A st b B fe L) E A BT T B (37) . @) MAVRIC-SL STIR A 91 5 b) aF 545

1 STIR 57,

N [ P E M8 26 4 R ] B 45 A 1 R L T R AE R
WA . B, S KRB SRR T 2L T4 )8
Ph B0 H AR 32 = 4 JE R AL S g . B
PR 1 S J2 T 4 4 4 I O 52 A% IE (SEMAC) 45 AR
ML RAE S 25 5 25 & (MAVRIO) $ A, & 1
JeJEF 3D-FSE J¥4 . Hrft SEMAC $ AR i 5 1 b
Wi 22 A2 8K T T AR R A ARt AR SR 4 okl 2 TET Y
AT AE . 3D [ T [l gk 114 SR 4 2 22 FH F fifk ol 45 1 U il
JZ2 1 ] B LA AN . B HF ST UESE, SEMAC $7 A
AN T H A B ARG BE 1 MRI G A
1Ml MAVRIC £ A 2R FH— R 5045 BT 98 (14 3% & ik o
FLUB /N TH N TR AR L R 2 I 4 R I oK 7 J2 18 7 1) b
AT G B 06 B 7 o J IR 2 T e R 1) R BRI
PEE AR B A MR I R A . AR BIF 53 R Y
MAVRIC-SL # A& & SEMAC fil MAVRIC $ A 1) fi
B BA T WE A RS 200 e B0 B A 48
ARG B9 MRI S 4T S84 A2 /N A 4 T8 O 3 7 T
T TR P

AW 45 R B R . MAVRIC-SL STIR J7 51 K 4
IR R Y T RS B8 4k STIR J¥ 41 2 25 0k /)
it 4 B A AW B TR 25 A B R 5 T B A R T )
Wr 4 R A A S A A W R AL A S . T L N
& @ P2 A A T u) B B I A ) 45 4 RO A i B
MAVRIC-SL STIR J3 51 B4 & 4 J& Oh 52 i 1 B2 5 3
BN F BT F LN 3 A m R A — R
W0 A 5% S 1 B A ik b 0 A 30 & SR FH 224
HRC A R B A4 TS L ST A v BT Bk o BT R AT

PR VAN 8 QUL ETvE - e W e i s ]
MR J5t b UG B BT A 1 S5 55 Bk o 2 6 3R 45 14 AN [
SR R JEL R PR 2 gk AR B0 B R AT I b B B
A ARAS O 3 N I A B EE L O ELBR ] RS
fEWE . 45— ,MAVRIC-SL STIR ff ) 3D K&
G5 B T AR J2 T 1) i 0 B4 A AL g 5 A B 3 1k A T
J2 T AE AL Z A0 I A )2 T8 D 1)t 1 — A 5 )2 T N AR
A7 G i 5 135 37 56 4 L [ ) A2 066 32 BT AU/ S
)2 1 [R] (4 50 B8 8500, A5 I8 /0N 2 T 1) 1) LA
AL 45—  MAVRIC-SL STIR # A % 5 2 9 132
7 2OR F TR AR B R L g A )2 T it i —
A5 09 2R G A8 85 3 5 4 AR ) 1) M B R 4 1E R
FAE 2 TP AL RS RN, AT U /0N 2 TP LA T
AR s, S vE /b STIR 731 M He s MAVRIC-
SL STIR J@ 3 il 7 /N A %% TE, /N T &k
[0 7% o AT A I 3R A% 5 /N0 4 J& A 5% 5 1 EL ] LA
[l g 2 A 5 A B SR ) T TED A 0 R B K 45 [
HhC I AR AL S 2 A ) T B v A T L R R IR A R A
Mo T B A gy A AL #, MAVRIC-SL STIR
750 US4 Jm £ 52 1) T RS DA SR D
ARWFFELE R R . 5 FEf STIR [P 44 L
MAVRIC-SL STIR J 51| &l {5 4 B A< o 1 43 J& th 52 r
HE 5 A B 1 S RO A B S AR, X 1 L R
TG T E A HEE S AU R
PG 1) A 2R 06F b 3 B2 5 R 14 2 2 23 22 [0 Joii %% B 11 22
5. MAVRIC-SL STIR J¥ 51 iy 5k F 09 4 25 8] 8 B [
(effective TE) S}y 7~8 ms,ffifg T, {§5 X kb g 7 i



466 T 2F Sz M 2019 4F 4 A% 34 %5 4 ) Radiol Practice, Apr 2019, Vol 34, No. 4

JIT AT R B S R 0T 52 A1 2% Ll BE IR A 52 e T R
B X e —MMMEE W A R, B, RS0 . K
BB R IR T =4 J5 1 O [ B (200, (A
P, [l 22 1845 5 9 88 1) 22 S W I 3 i AT 1R
AR R PR LT S R TR OB O B X R —
AMEE RN R QKGR E L NIRRT 3k
89— ZR B A [) O 52 45 i 1) Do i 160 A 2 Rt S B 06 o
15 A B A E DN 52 3% — BR324 U &
J AR 78 BB L 3k S ) — M E 2 R 3R iz
Bith % . MAVRIC-SL STIR J3 51| # 2k 4 B[] 29 24
11 min, K26 55 35 AT G 25 PR O K A i 18] 2 4 & A 1K
P78 Ak, T H . MAVRIC-SL $ R 5 48 {7 3 R k¢
(phase oversampling) i RASFEZ , B LA T ke K14
AR AL G i 7 1) L RE Sy IS 5 1w, 0TI i e IR
SR AT W3z 3l B A 3z 3h O %2 . AT I & 1 (&1
R o fEL 2 A 401 A5 B TC 5 R B AN T BT DL X S — b B
PR ZE . Gutierrez 250 % MAVRIC-SL 4% A i
FH TS R BB AL 1 465 Je AR A (A 08 00 19 B 4 IO T
e BB HURET S5 19 MRT K A o, 5 2R WoR fL g
H 2D-FSE J¥ 51 # tt » MAVRIC-SL [ I 548 A
W 1) 3¢ BT 78 B0 I, xR L R 2H 4 G
SN AR f R A R s ATS AR SR PR A A [ R JEE A A6

A HE 45 R A A W) P 2 RS JR) BB AN 2 2] 1 S R
JUf 400 A 0 B P R T AR K B AR M e
(BO) AN 2J I, ff P 25 S 490 24 0 A0 Jk oo 4 490 % 30 6 IR
JU VR A AR AR X 3R A5 35 57— SO B 07 A R
STIR J7 5152 H il AR b )32 I 1T 69— R i 17 40 ) 72
AR TR WAL T e o 1 I A A 05T 5 1Y
TH2f 0 o JIT LA KT #8031 R 328 50 MR BURRE A
T v 45 T O 52 14 352 Wi AR IRCAS: 54 1) DT 400 o) AR
ERAM LR B, 5 MAVRIC-SL STIR J 41| A
LE .l SE A AL STIR J 4 5 L i 105 400 ) S0 440 )6 - g
U7 A SR B A . BB T R B R G R Y A 3
A WA TS < B SE  ER A RS SR AT I 07 0 A A i
S AR [R] A 5 BIV I Ao it fin e S I TR) CTTD /Y 180° i 4% ik
ke S B 107 40 4] . fHE MAVRIC-SL £ R 24
AR EL TR 23 T S 1 v S K oh AT A . AR R T KR
15 W LE AE IR 1T 2 2L 15 S W AE S s o5 — Jr L K
[m] 30 5 T 3k S0 18 A e 2 0 20 AR T~ K A8 i — 2
TR AE S R B . B2 S A A R
ARG R MAVRIC-SL STIR J7 51 E{% L Jig 15 4
il B8R AN AR R B A 32 Oy T AR Y B R B 7 E
AN 23 52 ) 26 AR R JE RCR 19 9F . MAVRIC-SL
OGS G N5 7 10 TS SR A M T 4 AR ) R L
) 7R

AWFFAFTE A ZAL 55— WA 7 51 9 R (]
R TE, ££— & FE B Bdiss 7 3% 59wl L 1 5 5
AT IREA BRI A T AE S 5 BT 5T P Ak SR
TEEAS 13 25 = SORF SUME HIT B AR J5 79 52 98 A 5E
X H B FRAL A AR Y I E RS R B MRT 7R JOR #
AN 5 55 U A5 R R AP AR — B S S
PO L E AR & R AR A AR .

i Rk, MAVRIC-SL STIR 5 %1 7] LA B & 0
FrMERT B AR S B8 MR E& L& )m hi  HEXS
FEAE A 55 T8 194 7 R0 5098 A I 114 490 o) 90RO T
s fft STIR ¥ 51,

e

[1] wvan Rijn JC,Klemetso N, Reitsma JB, et al. Observer variation in
the evaluation of lumbar herniated discs and root compression : spi-
ral CT compared with MRI[J]. BJR,2006,79(941) ;372-377.

[2] Dillenseger JP,Moliere S, Choquet P, et al. An illustrative review
to understand and manage metal-induced artifacts in musculoske-
letal MRI:a primer and updates[J]. Skel Radiol,2016,45(5) ;677
688.

(3] . i, 24 5. TN EE RS MR B HBFFELT]. K
B2 528, 2007,22(7)  743-746.

L] BRWEE PR KRB, % ES B AR P IEFHEEEHEAY
B MR G PR RE LT AU 2 Je 3. 2014, 48 (4) : 320-
323.

[5] Meclellan AM,Daniel S,Corcuera I,et al. Optimized imaging of the
postoperative spine[ J]. NCNA,2014,24(24) ;349-364.

L6 W 3CH:, £ XU, 5. B ) AR A7 M A8 19 2 ) MRT i i [7] i
WP NG F R G )], v s @ AR e k. 2012, 37
(12):1430-1437.

[7] Murakami M, Mori H, Kunimatsu A, et al. Postsurgical spinal
magnetic resonance imaging with iterative decomposition of water
and fat with echo asymmetry and least-squares estimation[]J]. ]
Comput Ass Tomogr,2011,35(1) :16-20.

[8] Fuller S,Reeder S,Shimakawa A, et al. Iterative decomposition of
water and fat with echo asymmetry and least-squares estimation
(IDEAL) fast spin-echo imaging of the ankle:initial clinical expe-
rience[ J]. AJR,2006,187(6) :1442-1447.

[9] Leffler S,Disler DG. MR imaging of tendon, ligament,and osseous
abnormalities of the ankle and hindfoot [ J]. Radiol Clin North
Am,2002,40(5):1147-1152.

[10] Gutierrez LB, Do BH, Gold GE, et al. MR imaging near metallic

implants using MAVRIC SL:initial clinical experience at 3T[]J].
Acad Radiol,2014,22(3):370-379.

[11] Susa M, Oguro S, Kikuta K, et al. Novel MR imaging method-
MAVRIC for metal artifact suppression after joint replacement
in musculoskeletal tumor patients [ J ]. BMC Musculoskelet
Disord,2015,16(1) :377-383.

[12] Jiang MH,He C,Feng JM,et al. Magnetic resonance imaging pa-
rameter optimizations for diagnosis of periprosthetic infection and
tumor recurrence in artificial joint replacement patients[ J]. Sci
Rep,2016,6(3):312-316.

[13] Smith MR, Artz NS, Wiens C, et al. Characterizing the limits of



B 2SR 2019 4F 4 HHY 34 B4

4 ¥ Radiol Practice, Apr 2019, Vol 34,No. 4

[14]

[15]

[16]

[17]

[18]

[19]

MRI near metallic prostheses[]J]. Magn Reson Med, 2015, 74
(6):1564-1570.

467

(IDEAL) automated spine survey iterative scan technique (AS-

SIST)[J]. Magn Reson Insights,2008,123(5) :3558-3562.

18 H ¥ :2018-10-27)

Lu W, Pauly KB, Gold GE, et al. SEMAC: slice encoding for [20] Takasu M, Kaichi Y, Tani C, et al. Iterative Decomposition of
metal artifact correction in MRI[ J]. Magn Reson Med, 2009, 62 water and fat with echo asymmetry and least-squares estimation
(1):66-71. (IDEAL) magnetic resonance imaging as a biomarker for symp-
Lee YH, Lim D, Kim E, et al. Feasibility of fat-saturated T,- tomatic multiple myelomal J]. PLoS One,2015,10(2) :842-848.
weighted magnetic resonance imaging with slice encoding for [21] Aoki T, Yamashita Y, Oki H, et al. Iterative decomposition of
metal artifact correction (SEMAC) at 3T[J]. Magn Reson Med, water and fat with echo asymmetry and least-squares estimation
2014,32(8):1001-1005. (IDEAL) of the wrist and finger at 3T :comparison with chemi-
Qi S,Wu ZG,Mu YF,et al. SEMAC-VAT MR imaging unravels cal shift selective fat suppression images[J]. ] Magn Reson Ima-
peri-instrumentation lesions in patients with attendant symptoms ging,2013,37(3):733-738.

after spinal surgery[ J]. Medicine,2016,95(14) :184-189. [22] Keller PJ,Jr HW,Schmalbrock P. Multisection fat-water imaging
Lee YH,Lim D,Kim EJ,et al. Usefulness of slice encoding for with chemical shift selective presaturation[ J]. Radiology, 1987,
metal artifact correction (SEMAC) for reducing metallic artifacts 164(2):539-541.

in 3T MRI[J]. Magn Reson Imaging.2013,31(5):703-706. [23] Kobayashi T,Monma M,Baba T,et al. Optimization of inversion
Cha JG,Jin W,Lee MH, et al. Reducing metallic artifacts in pos- time for postmortem short-tau inversion recovery (STIR) MR
toperative spinal imaging: usefulness of IDEAL contrast-en- imaging[ J]. Magn Reson Med Sci,2014,13(2) :67-72.

hanced T;- and T;-weighted MR imaging phantom and clini- [24] Bydder GM, Pennock JM, Steiner RE, et al. The short TI inver-
cal studies[J]. Intern ] Med Radiol,2011,259(3) :885-890. sion recovery sequence an approach to MR imaging of the ab-
Weiss KL,Sun D, Cornelius RS, et al. Iterative decomposition of domen[ J]. Magnetic Resonance Imaging,1985,3(3) :251-254.
water and fat with echo asymmetric and least-squares estimation Cscfi H 1 :2018-08-27

o DU St SV I i 8 52 AR Ko B R AR IR S 2 TR 7
e W =g ES RN 1552 %%*%M
A N R FEFRENFRA AR CH BB FF LGRS L&, & 9 G35 F

SOPREF A P EEFAAME A 2Ao b B E ST 2 B R R E A B 6 T 3
#1% K 4 The 4™ Asian Congress of Thoracic Imaging(ACTI 201D B P L EF 2% F 25T 25
SECHMPBBRFARSET2209457TASABETATH(ZRAZZNATE LARFAT S
e

AE LA 5 DF B RGN B KA B R RS

i K o 78

MRI.DSA.PET—CT/MRI # 8 5 %554 W, QA L% 4
TRV EHRERECSARRL T FORERASHR, QAT ERECLERROMIANLTE EET. OM

HEShER Y ILBEL REMERAANZERE,

EXERLOREXATLALEHEL, QFBREAHF MR,
QHEBG ML TR SR ERAOEE. FHE P RERA L,
BEEERR MEEXEL B G . E—mal #BEAF X, DAK
A F K4 M 55 http://acti2019. medmeeting. org/cn 5

c OQIFBERELEHXELH L, &
W k3% A X,
BRBEUEREFTRE | £5F 5

A5 B H:2019 % 4 A 10 B

EM A T

B BT 2019 F 7 A 4 8

K4 E M http://acti2019. medmeeting. org

NI e LR A BE S ks ey X 4 .CT.

bl KBELEMIFZEFHEA. O Th

FRME . RBEALS X FHE. EER

A p3UE ] word X A% X . R A
LEMBAE., KAKXSET

EBFKAE H M3k http://acti2019. medmeeting. org E M, 5F W L I AT M .

CRAE B2 U 200 2



