1070 Tt 2F Sz 2017 4F 10 H %5 32 %45 10 ] Radiol Practice,Oct 2017, Vol 32,No. 10

& B AR S IR R

KA. FHER. G

[(WBE] ATFERA—FAEREGBRELE. A ETHE QA ZRGL BT SR TR ERELSE,
MEHARH ARG KR SRR EARA T AT BRAERFTR  ZERBBERFETTHLT BRGALF &,
RGN T AR AR TR AT BAR. BT AN KA LEMAE AR 6 A b3k R R Bk koA R
B RE VKRR PR R — R ARk AR TR B R,

[X#i7]) Crohn#m; ZHA; Bk R

[FESEE]Y R74; R05; R445. 2 [xXik4RIEAEEY A [XE4%S] 1000-0313(2017)10-1070-05

DOI:10. 13609/j. cnki. 1000-0313. 2017. 10. 017

Wit 7 % B 95 (Crohn's disease, CD) & — F i
AN B A SO R AR T A TE R VR A . 2 W T D
A BRBRE 20 A 2 %0 B AR AE . DLAEXE CD 932 I #il
BE VT E AT N R T R A . B 4
AR K& S AR BOR B 22 i ] T 45 CD i 17 W WL
GEIE KA ALY R B LR IR wE 3R
(magnetic resonance, MR) £ H. 5 H 43 $E K . LR
SFVARRAMEROLE BN T CD M AESE . e bl
PRSP RO $ v E Al F s 22 o i 2 IR AR B B0 T
CD 1y il PR WF 5% o DA g 35 4 1 18 3 5% (magnetic
resonance enterography/enteroclysis, MRE) , fif 3£
R EL N A (diffusion weighted magnetic resonance,
DW-MR) | i 3t ¥ 3 #& 1% 3% (dynamic contrast en-
hanced magnetic resonance, DCE-MR) 7 AR 4 % 5 2
i B )z i AE Ok JE AR A% 3 (magnetization
transfer, MT) | i f0 M8 IR 480 Ak 6 R0+ 185 9 4 4t ik
[ultrasmall super paramagnetic iron oxide-(USPIO-)
enhanced MR L JIE o, - % 5 B 31 55 AL W 2 -1 4k
1% (positron emission computed tomography-MR,
PET-MR) %5 B AW IF 46 0 i R . F ik 283
MR AR SRS B T W50 kb A1 s 728 T2 25 91 BE A
20 1 25 A0 B RN ZH UG AR B 2 A CD i Bk 2
Fw TR CD MR T B . AU Z RS MR &4
ARAE CD H i B FE 1 LA 23k

MRE #J Rz R #F 52

A s A iy 1) U 45 7 XA [A] . MRE 43 F1 R Cen-
terography) Ml 4 T 4 #E A ¥ (enteroclysis) P #f,

PEF B A 210011 R AT, 7 0 e A A% 5 — I 12 5 16 2 B
éﬂ?ﬁ%é?@%’k);zmzm 3 R 2k (R A R R
5)

TEE B REE 1978 ) B VLR BT [ A AR &
BN R G RO R R AR T A

BT B: Wl ER KRRk RAES T A0 H X
(2015NJMUZD035)

B2

# 1 L] 22 4k 5 2 i 1000 ~ 2000 mL %t b 7 75 2
I AR Z A TE F i # & 7E MR H 457 60 min 43
YRR FE 3] s 5 38 1 S 4 S 1)+ 4R W i - W
il AN T 438 DL 100 mL/min (1) 3 B H 3
/N A Rl TG B 18 MR i
FHXE L300 5843 56 8 i 18 L BE B By 1k 22 4 10 1 %8 4 5 0
A TR EERS ORI D I A R e 1 U PR R
FHXFF MR enteroclysis, MR enterography #:4E faj & ,
EA R AR P 5K 7 E SO A 10 MR enterocly-
sis; MR enteroclysis fyk S B FHEIHGA T 8BS
O ERAEE A EOREOR BB R —E R . X
EE 75 4 157 FH DAOSURR % B 3 s 2220 B e T W AR f5
S.TLWIAEES AP EFAERKREGR. KL
INTAATR B &S, Zhao F9 BT 2. 5% H #%
BT WO U 2 88 e 52 HOR S B W A9 e
WS SRR TERBOR e A . B B IS I MR K
A o2 PR 9 B Al G T WT 2 Y s 4R
FH BE B 0] 3% (fast spoiled gradient recalled echo,
FSPGR) . = 4 i i ik 25 B H i 49 4 (liver acceleration
volume acquisition, LAVA) | & 2L 4 46 2% 3 i (vol-
interpolated  breath-hold
VIBE) , T, WI % 5k 8 & P B i€ 7] % (single shot
fast spin echo,SSFSE) 8y 24 {8 37 M- % £& P YR I8 & P ik
A J€ 8] 3% Chalf-fourier acquisition single shot turbo
spin echo, HASTE) , B 3£ & 2 ik 3l H¢ 33 il 1% (true
fast imaging with steady precession, trueFISP), ik %
247 R 3 i I 1) s G 0 0 O 52 A D g i 3 £ 5
Hi.

/NI R 2 W LR I X, 4k R I T A 28 s
]2 i B A A 1 2% = - MRE /] LG AL G 1R A PE Y
WLELHEA iy 1B 5 L, Samuel 5™ L3 MRE F i 5%
W g%k /N CD g Kl A6t 15 B0 5 & 30 i 07 vk SRR
AL (H MRE #9752 P22 35 T ISR 5. Mac-

umetric examination,



T2 SR 2017 4F 10 A48 32 %% 10 8] Radiol Practice,Oct 2017, Vol 32,No. 10 1071

cioni 51 DL JE i 5% A1 45 I 5 R A 1 E A MRE 78
2MiE CD gkt YA % 00, A MRE BA 5 8
AH R A6 AF 2 F . Oussalah 255 @ o E B0 ik R
MRE X i BE 15t 97 19 78 B A 89 00 Wy e S5 B, -
. Maglinte 27 $2 1 3 CD 438 4 4B B
RAETE ) R oL AP 4EVE RS (B R4 . MRE 7]
VAZE 5 I B K 22 BB R 05 5 R AE L X CD 9 176 3l M 4
W, CD By g BEJZ M 1 3 mm, H 48 5E B, I
RE RIS T, W R 5 40 178 510 1 B A 5 1) 58 B2 R
RAE ST AR AR OG5 M B ik Ak i) AR B R SR AL O
REHE /R RAE T 30 5 By 22 B ot A8 1AL L B D5 AE ™ Ccomb
sign) FIE AR =>1 em (¥ 17 F B B 45 2 4878 CD i
BIAELR . TEMIERE FAESS P T 3 I MRE 43
P e B B UG s 7F 43 (Crohn's disease activity
score, CDAS), £ £ & 4E #F 43 Cacute inflammation
score, AIS) . JL 45 /N g 1% 4 3R 3 4> (MRE global
score, MEGS) . 2 3 Ml i R B 84 L 315 4 32 495 1) % EE
PHTIESE . MR PF 4 6B 6% [ CD i 6 g #& BE . Hofy
702 LA b RE S B U I RE R SR K T
{55 MBEREFE IR (star shaped) [ 17 #F & 1 52T i
AL R B, Schil Y BESE 76 B CD B & F AR
UESE s AN () T ) B DI} i 612 W7 — Bk ik 0. 895 (U
L] — S M) . Ordas 287 BF9T 48 5] CD B3
FEZWEYT 12 F G . R F MRE P-AG 305 1 &1 0
WERE# 3R 90% , Peyrin-Biroulet 221 i B 5%\ K 7E
697 2 JH )5 - MRE ) 68 W %< 31 Ji K 15 1) 1k 5217
.

Jin A W5 2y R W B Bl 2 T RS S DR L A AE N
BB U . PRI A O A R AR R S
LU MAIS IR B IS R R T R AR A U2 H Rl
M Zr) a0 259, ol IAE— & R B H sz i i 3
T M2 HORBESE R BRE . ST 25 R 2k
FRVEE S S R A A ) A G — AR OF HA A R I
IO P9 JRUBGE 1, 11 BT b ) 7 280 i T RT A HEBR B <
B WU AR 5 ABXT R ) i BE A A% R Bl T, W1
55 1 m B SRR B PESE R, miR (3. 0T) e 46 4
A I TR | 2 g I 1) 23 9 32, s At o Bl O 2 R S ) L 1B
T AU PR 52 1 T 40 R0 S I 5% L R AR O ALt
R

DW-MRI B Rz F #fF 5%

DW-MR 37K 43 1% 45 B2 3l . o % T A X T
TR AT A5 20 240 M B 20 B B 0 PR A A K 1A
B, #aiE R WY 8 & B (Apparent diffusion coef-
ficient. ADC) . 15 3| % /3 7. DW-MR 1) Z
NI #I 2 R GEBIEIT Bl SRR A 7K 10 4 e A B [

T3 2 30 T8 2 V8 A OF AT IR S HOR IF R Al
DW-MR iz H1F CD B 58 5 Al fiE .

RAT R E L 7 BE DW-MR 55 8 5 . ADC {B B A%,
FL PR R 2 pR T AR 5 000 T T B L 4 4 R v 2L [
BRI T K 20 F R BR B . MR 4R X — P38, Stanescu-
Siegmund**' ARy CD 545 BE g BE (1) ADC B fIKF 1E %
J B, LA 1,56 X 10 *mm* /s /#7245, 2 B CD 1y
R B R R S B 4 Wk 97, 4%.99. 2%, Hordon-
neau ™' fl Zhu %A ADC G652 =l CD 4 AE
MFERE . Schmid-Tannwald 25057 i H DW-MRI % 24
] CD M 1) 144 B 22 gy 48 A7 R 55, kK 3 LA
1.41X10 *mm?* /s £ ADC {8 % W7 55 7] LA 250X 43
fo B 1 b A e RAEVE 3. Li™ SRIZ b (H DW-
MRI Xf 47 ffi] CD & & #4705, KA L 1. 17 X
10 mm?* /sy 5 A 3] A2 0k 30 0 TE B . BOA
100 Yo U . WFoE WL A 10 4E DL | CD | vh
1/3 #hox B AR A R DLt A5 o & )5 )
SF Y VB 8 B Ak, DR OGO O K e VR T T
22027 Zhu ZPYRFREBLL 1. 11X 10 *mm?/s fE N
ADC B W7 S0 e 28 M s i I T A 5 B, it 5 W
B IR, — TN ) 3 AR BE D F 5T s DW-MR Xt
ST RCTE AL 0 R B Sk 94, 12% JER SRR 73.91%,
Buisson 45" i i fifJ YR 58 B 7 9 il 770 94 97 CD, 4%
RITHT G W BE ADC {H /2246 . A iR 97 i s BE ADC
H<C1.96 X 10 *mm®/s, FLIF 47,

HHT B8 b {62 DW-MR 5 i T CD #fF
FIPA RN K., M F 1.5T,3. 0T Ip5mae i 42
19 I 12 BT R S v O R 2 A AE T 32 W U AN 52
SoMR L RGO R R REN . DW-MR $4 250 b {8 1 %
B o 88 —ArifE s ADC I /4 I 52 T8 b (8 K /N 5%
M) b LB A Xt A HE O kb Ry Sk R (LA S R S G R
Xf e M A R[] IR RS Oto 8 BB ] b=
600 s/mm’ . H 252 # 0 i JE R H b=800 s/mm’ ,
AN TE G ST PEIGTT 5 FURS: 99 ke ) 0% e 0 A %
W . Feng S50 3 i 43 A1 % Lo e 75 {5 5 e 7 L
VR b= 1500 s/mm”*, IA X CD g &k £ i 2
90.32% L Wi BB 81. 18%0 45 5 95. 10%0 . H X
HUE—41 31 B35 W/ MEAR BRI A R dk 8218

DCE-MRI #) 5z A #f 32

DCE-MRI J& — i 5 7 o e 77 25 9 A 35 3l ) 2 1
MR B A8 77 % - HeR PR Ty ALY 5138 B3 28 1 ik
T B 3 o 4 LA AR 2 1 BT LR AR AR R
15 = e 4R U ke 4 R 3 3 g 2 iR B R IR A
PSS o BT LR R I REIR S . SR & 5
BRI A A= BSR4 8 P s T AR LR S X b



1072 Tt 2F Sz 2017 4F 10 H %5 32 %45 10 ] Radiol Practice,Oct 2017, Vol 32,No. 10

FR 53 3 e v 3 ) BRI A LA 1) I A A A
Ah1E] B (extravascular extracellular space, EES) §~
AL, DCE-MR FE % b ) 7 A48 11 o ) 3% &2
R AR BG40 M0k He 3R] 43 772 18 N AT EES (8] Bt 43 A
HR LRI WA S 1 F 2 T RVG T R
HR 535 I 1) A8 1 e J32 ot 2 o 3 S e e 2 0 A I O i
] 43 BE % & DCE-MR A% (1 CHE . Ziech 257 AN
AR 8 . 3. 0T MR BEHRE I [1] 43 B S B AILH 0. 82,
BEORIE T 8 5 280 vl S SORE — 8 R e IRz 3
X A B 52 0 . DCE-MR 3515 /9 3 RE 2 50t 4%
e T FIE T S 8 i S BN 5 R (rate of en-
hancement) . #] 45 I F+ #} & (Initial slope of increase,
ISD ;& & 2 U 15 &K FU 38 % B0 (volume transfer
coefficient reflecting vascular permeability, K™ ) | i&
Wi W B (flux rate constant, K.,) | IfiL 5 #141 Jitg #1 8] PR 2%
T $ Cextracellular volume ratio reflecting vascular
permeability, Ve), Il # % & (plasma volume frac-
tions, V,) . AHXITT & 2 B 2 B al S P AR E
AN E B SR TSI 2 RO B A 0 ) R DG
B2 AN AE B2 ION A RO B B AR T T A i S R
DL LA PN B 6 40 I A PR 7 R A5 A A L B VA Il IR
il

Zhu % W58 & B DCE-MR 7 £ 2 5 K™,
K, fl Ve 5 50 [ I /Y I 15 F hRic ¥ C B 28 vk
JIE 5 AR R G X I A B Ay 8 R R IR R 3 P T AN
B A S A HE R o3 5 TR EES B . Jero-
en ZFHILL 20 B B E T AR UIBR Y 50 A B i 95 2Ky
FLat . A DCE-MR )2 8 [ 5% K 5% b (maximum en-
hancement, ME) J#I ISI A Bl T 4 518 4% i 14 i .

ol ik % A PR %K (arterial input function, AIF) J& 3k
I DCE-MRI & # 2 5 (K™ K., . Ve F1 V) B HT#
FEPE E S BUNEE TE R AT SE T . 2 AR M B
PRHLAESE 22 K 3R 5% W . i 22 08 B[R] 43 5 3 11 e 225K
ATF fFa e TEAR G AR, 23t 42t L fth A2 73 i
ATF AHX AL i 7. 0T MR 3 ¥ 52 45 15 i 19 45
WA 2 H R AR ATE B HE &, I 76 i 5 U
I R 23 B F 5 vh A5 DL S it 5 28 BLBIF 50 02 45 RE L T
hiE CD A F k5

ARMREE

ZRS MR SRS A B RS B BRI ) F
G TR K 2 R R Wi CD WSS J7 1]

BB &AL E S5 RE4E & X CD
2 BT RKCRE » 55 AN [R) 1Y 2 T 2500 BB DN B8 4 THT A9 £ 2
@B CD 19 B 28, Schmid-Tannwald 2£M° %t 25
il CD gy 58 £ B DW-MR 45 & T, WI fE 2 = X

P I 1 R . Hordonneau % 7 MR P4
BT ADC B3F6 R 5 $Em T X CD g sl itk i 74
fie Sy, Zhu %50 DCE-MR fl DW-MR %54, % CD
PEATHFSE . & B K™= fl ADC %t CD #8A % & 32 Wi
Y, [ K= ADC Z [a] s B4 Ge b H A0 OGP L 48
WA AT DDA TORE 0 2 4 £ 1 BE i B CD 114 1L 78
Lt

B2 MR 5 5 AR B & CD BRI Ag ., 2
BT & AU LR X S B AR A T35 B Bt
W ARG IR . MT BEF B HRKSFMEG KT T2
] 119 22 5 o 7 A ARG B, I BB DN A5 45 & K 4 T I ik
BE . MT Pk b 81 fits i 5 75 Z2m A 2D g 3D [y
JE 18 [ 5 4 . H R A G K A IR S L 8L
& A v B R TR S S MT o,
JIE SRR 0 A i B 2T AR ) bR b B MT H oA A6
KA F WS R 1 o A DL o R 2 A A 1) B2 B b 2%
WA 2 ¥ 5 50 B 5T R R T e LT, US-
PIO BLFJ& — 21 il % fif 1 2 A0 0 %5 40 i W B4 1
MRI %t EG 7). H R 2% 100 0 A 3 S0 0 2, 2 0 ik
P2 2 )i o I T 56 0 50 B S A A 98 i 1 ik 4
M wE USPIO ki . T 2 USPIO FHER F E 0 40 i 1%
SR DX o Sk 7 A RE R e g AR AR RE B A AR
E 1 USPIO KL FREREAR T, st Beesf [a] L DA i 4 455
SR AEESY H gk USPIO K F X T 41 3 16 R AE 16
Bl H AT A 0 BB O g e i VAl R RE TE B R
FECY A B S R R AT IS . A,
FAAFF 4L FE . USPIO BE 7 '8 55 1 55 /N L i F o %
SN F-18 By T RIR A i 2 W AR IR A Y 2k 4n
JHL P s PR AR R RE RN AR e 9. PET-MR 0] L)
Se)a s W R4 PET MR EZ, &%) $.4l MRE [
BIA #5478 HK PET-MR BE 6858 i #(-18 £5% B
W B I IE MR 250 R,

CD HAWMBEK . 5 R MEIR @I K 5 5, 5
M 4> AR DI RE . B T R GG, WA BRES
HILNAR 1 28 IS R R R S WU KA SR E
RO . BRI 2 B AT LA o e P ok G 2 R E0A
57 CD,5 il (5/ T &0k 6 S G YT BUA [H] 72 )&
i R RE R B 2 A 4 2 0 P 45 UE 28 R . Stovicek
SRR IR YT S 4y CD AR 3 i 25 4 R AR B g
W75 A SR BT LA 2o i B BE AR PEA CD IR IT
S W 98 i DR T AR 6L . B b, FRATTIA O CD R 1 i
Tyse vt 75 BAT BEe FLa A G PR S B9 i R IR A LM
i — BT
B %30k

[1] Anupindi SA,Grossman AB,Nimkin K,et al. Imaging in the eval-

uation of the young patient with inflammatory bowel disease: what



AT 2F S92 2017 45 10 A4 32 %5 10 ] Radiol Practice,Oct 2017, Vol 32,No. 10

1073

(2]

(3]

[4]

(5]

(6]

(7]

L8]

9]

(10]

[11]

[12]

[13]

[14]

[16]

the gastroenterologist needs to know[ ] ]. ] Pediatr Gastroenterol
Nutr,2014,59(4) :429-439.
Mentzel HJ, Reinsch S, Kurzai M, et al. Magnetic resonance ima-
ging in children and adolescents with chronic inflammatory bowel
disease[ J]. World ] Gastroenterol,2014,20(5):1180-1191.
Zhu J, Zhang F, Luan Y, et al. Can dynamic contrast-enhanced
MRI (DCE-MRD and diffusion-weighted MRI (DW-MRI) evalu-
ate inflammation disease: a preliminary study of crohn’s disease
[J]. Medicine,2016,95(14) ;e3239.
Samuel S,Bruining DH., Loftus EV, et al. Endoscopic skipping of
the distal terminal ileum in Crohn’s disease can lead to negative re-
sults from ileocolonoscopy[ ] ]. Clin Gastroenterol Hepatol,2012.
10(11):1253-1259.
Maccioni F, Al Ansari N,Mazzamurro F,et al. Detection of Crohn
disease lesions of the small and large bowel in pediatric patients;
diagnostic value of MR enterography versus reference examina-
tions[J]. AJR,2014,203(5) : W533-542.
Oussalah A, Laurent V, Bruot O, et al. Diffusion-weighted mag-
netic resonance without bowel preparation for detecting colonic in-
flammation in inflammatory bowel disease[ J]. Gut,2010,59(8):
1056-1065.
Maglinte DD, Gourtsoyiannis N, Rex D, et al. Classification of
small bowel Crohn's subtypes based on multimodality imaging[J].
Radiol Clin North Am,2003,41(2).:285-303.
Oto A,Kayhan A, Williams JT,et al. Active Crohn’s disease in the
small bowel: evaluation by diffusion weighted imaging and quanti-
tative dynamic contrast enhanced MR imaging[ J]. ] Magn Reson
Imaging,2011,33(3):615-624.
Steward MJ, Punwani S, Proctor I, et al. Non-perforating small
bowel Crohn’s disease assessed by MRI enterography: derivation
and histopathological validation of an MR-based activity index[J].
Eur J Radiol,2012,81(9) :2080-2088.
Zappa M, Stefanescu C, Cazals-Hatem D, et al. Which magnetic
resonance imaging findings accurately evaluate inflammation in
small bowel Crohn’s disease? A retrospective comparison with
surgical pathologic analysis[ J]. Inflamm Bowel Dis,2011,17(4) .
984-993.
Moy MP, Sauk J,Gee MS. The role of MR enterography in as-
sessing crohn’s disease activity and treatment response[ J ]. Gas-
troenterol Res Pract,2016,(2015) ;1-13.
Makanyanga JC,Pendse D, Dikaios N, et al. Evaluation of Crohn's
disease activity:initial validation of a magnetic resonance enter-
ography global score (MEGS) against faecal calprotectin[ J]. Eur
Radiol,2014,24(2) .277-287.
Al-Hawary MM, Zimmermann EM, Hussain HK., MR imaging of
the small bowel in Crohn disease[ J]. Magn Reson Imaging Clin
N Am,2014,22(1):13-22.
Schill G,Iesalnieks I, Haimerl M, et al. Assessment of disease be-
havior in patients with Crohn's disease by MR enterography[ ] ].
Inflamm Bowel Dis,2013,19(5):983-990.
Ordas I,Rimola J,Rodriguez S,et al. Accuracy of magnetic reso-
nance enterography in assessing response to therapy and mucosal
healing in patients with Crohn’s disease[ J]. Gastroenterology.,
2014,146(2) :374-382.
Peyrin-Biroulet L, Deltenre P, de Suray N, et al. Efficacy and

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

safety of tumor necrosis factor antagonists in Crohn’s disease:
meta-analysis of placebo-controlled trials[ J]. Clin Gastroenterol
Hepatol,2008,6(6) :644-653.
Mollard BJ,Smith EA,Dillman JR. Pediatric MR enterography:
technique and approach to interpretation-how we do it[ ]J]. Radi-
ology.2015,274(1) :29-43.
Allen BC, Leyendecker JR. MR enterography for assessment and
management of small bowel Crohn disease[ ] ]. Radiol Clin North
Am,2014,52(4):799-810.
Yoon K, Chang KT, Lee HJ. MRI for Crohn’s disease: present
and future[J]. Biomed Res Int,2015,786802.
Sinha R,Rajiah P,Ramachandran I,et al. Diffusion-weighted MR
imaging of the gastrointestinal tract: technique, indications, and
imaging findings[ J]. Radiographics, 2013, 33(3):655-676; dis-
cussion 76-80.
Freiman M, Perez-Rossello JM, Callahan M]J, et al. Characteriza-
tion of fast and slow diffusion from diffusion-weighted MRI of
pediatric Crohn’s disease[ J]. ] Magn Reson Imaging, 2013, 37
(1):156-163.
Stanescu-Siegmund N, Nimsch Y, Wunderlich AP, et al. Quantifi-
cation of inflammatory activity in patients with Crohn’s disease u-
sing diffusion weighted imaging (DWI) in MR enteroclysis and
MR enterography[J]. Acta Radiol,2017,58(3) ; 264-271.
Hordonneau C, Buisson A, Scanzi ], et al. Diffusion-weighted
magnetic resonance imaging in ileocolonic Crohn’s disease: valida-
tion of quantitative index of activity[ J]. Am J Gastroenterol,
2014,109(1) :89-98.
Zhu J,Zhang F,Liu F,et al. Identifying the inflammatory and fi-
brotic bowel stricture; MRI diffusion-weighted imaging in Crohn's
disease[ ] ]. Radiology of Infectious Diseases, 2015, 2 (3); 128-
133.
Schmid-Tannwald C, Schmid-Tannwald CM, Morelli JN, et al.
The role of diffusion-weighted MRI in assessment of inflammato-
ry bowel disease[ J]. Abdom Radiol (NY),2016,41(8):1484-
1494.
Li XH,Sun CH, Mao R, et al. Assessment of activity of Crohn
disease by diffusion-weighted magnetic resonance imaging[ ] ].
Medicine (Baltimore),2015,94(43) :e1819.
Rodrigues C, Oliveira A, Santos L,et al. Biodegradable stent for
the treatment of a colonic stricture in Crohn’s disease[ ]J]. World J
Gastrointest Endosc,2013,5(5) :265-269.
Sakuraba H,Ishiguro Y,Hasui K,et al. Prediction of maintained
mucosal healing in patients with Crohn's disease under treatment
with infliximab using diffusion-weighted magnetic resonance ima-
ging[JJ. Digestion,2014,89(1) :49-54
Buisson A, Hordonneau C, Goutte M, et al. Diffusion-weighted
magnetic resonance enterocolonography in predicting remission
after anti-TNF induction therapy in Crohn's disease[ J]. Dig Liver
Dis,2016,48(3) :260-266.
Feng Q, Yan YQ, Zhu J, et al. Optimal b value of diffusion-
weighted imaging on a 3. 0T magnetic resonance scanner in
Crohn's disease[ J]. World J Gastroenterol,2014,20(35):12621-
12627.
Oto A,Zhu F,Kulkarni K, et al. Evaluation of diffusion-weighted

MR imaging for detection of bowel inflammation in patients with



1074

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Tt 2F Sz 2017 4F 10 H %5 32 %45 10 ] Radiol Practice,Oct 2017, Vol 32,No. 10

Crohn’s disease[ ] ]. Acad Radiol,2009,16(5):597-603.

Neubauer H,Pabst T,Dick A.et al. Small-bowel MRI in children
and young adults with Crohn disease: retrospective head-to-head
comparison of contrast-enhanced and diffusion-weighted MRI
[J]. Pediatr Radiol,2013,43(1):103-114.

Goh V,Gourtsoyianni S, Koh DM, editors. Functional imaging of
the liver[ M ]. Seminars in Ultrasound, CT and MRI, 2013, 34
(1):54-65.

Orguc S, Tikiz C, Aslanalp Z, et al. Comparison of OMERACT-
RAMRIS scores and computer-aided dynamic magnetic resonance
imaging findings of hand and wrist as a measure of activity in
rheumatoid arthritis[ ] ]. Rheumatol Int,2013,33(7).:1837-1844.
Truijman MT, Kwee RM, van Hoof RH, et al. Combined '$F-
FDG PET-CT and DCE-MRI to assess inflammation and micro-
vascularization in atherosclerotic plaques[]J]. Stroke, 2013, 44
(12):3568-3570.

Barnes SL, Whisenant JG,Xia L, et al. Techniques and applica-
tions of dynamic contrast enhanced magnetic resonance imaging
in cancer[ ]J]. Conf Proc IEEE Eng Med Biol Soc, 2014, 4264-
4267,

Ziech ML, Lavini C, Bipat S, et al. Dynamic contrast-enhanced
MRI in determining disease activity in perianal fistulizing Crohn
disease:a pilot study[J]. AJR,2013,200(2):W170-177.

Zhang N, Zhang L, Qiu B, et al. Correlation of volume transfer
coefficient K" with histopathologic grades of gliomas[]J]. ]
Magn Reson Imaging,2012,36(2) :355-363.

Gawlitza M,Purz S,Kubiessa K,et al. In vivo correlation of glu-
cose metabolism,cell density and microcirculatory parameters in
patients with head and neck cancer:initial results using simulta-
neous PET/MRI[J]. PLoS One,2015,10(8) :e0134749.

Aryal M, Park J, Vykhodtseva N, et al. Enhancement in blood-
tumor barrier permeability and delivery of liposomal doxorubicin
using focused ultrasound and microbubbles: evaluation during
tumor progression in a rat glioma model [ J]. Phys Med Biol,
2015,60(6):2511-2527.

Li L, Wang K, Sun X, et al. Parameters of dynamic contrast-en-
hanced MRI as imaging markers for angiogenesis and prolifera-
tion in human breast cancer[ J]. Med Sci Monit, 2015, 21(2);
376-382.

Ng CS,Wei W,Bankson JA,et al. Dependence of DCE-MRI bio-
marker values on analysis algorithm[]]. PLoS One,2015,10(7) :
e0130168.

Tielbeek JA, Ziech ML, Li Z, et al. Evaluation of conventional,
dynamic contrast enhanced and diffusion weighted MRI for quan-
titative Crohn's disease assessment with histopathology of surgi-
cal specimens[ ] ]. Eur Radiol,2014,24(3):619-629.

Lee J,Cardenas-Rodriguez J ,Pagel MD, et al. Comparison of ana-
lytical and numerical analysis of the reference region model for
DCE-MRI[]]. Magn Reson Imaging,2014,32(7) :845-853.
Schmid-Tannwald C, Agrawal G, Dahi F, et al. Diffusion-weigh-
ted MRI:role in detecting abdominopelvic internal fistulas and si-
nus tracts[]J]. ] Magn Reson Imaging,2012,35(1):125-131.
Dillman JR,Swanson SD,Johnson LA, et al. Comparison of non-

contrast MRI magnetization transfer and T,-weighted signal in-

[47]

[48]

[49]

[50]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[60]

[61]

tensity ratios for detection of bowel wall fibrosis in a Crohn’s dis-
ease animal model[ J]. ] Magn Reson Imaging,2015,42(3):801-
810.

Pazahr S, Blume 1, Frei P, et al. Magnetization transfer for the
assessment of bowel fibrosis in patients with Crohn's disease:ini-
tial experience[ ] ]. MAGMA,2013,26(3):291-301.

Sadat U, Howarth SP, Usman A, et al. Sequential imaging of a-
symptomatic carotid atheroma using ultrasmall superparamag-
netic iron oxide-enhanced magnetic resonance imaging:a feasibili-
ty study[J]. J Stroke Cerebrovasc Dis,2013,22(8) ;:e271-276.
Alam SR, Shah AS,Richards J.et al. Ultrasmall superparamag-
netic particles of iron oxide in patients with acute myocardial in-
farction: early clinical experience[ J]. Circ Cardiovasc Imaging.
2012,5(5) :559-565.

Gaglia JL, Harisinghani M, Aganj I, et al. Noninvasive mapping
of pancreatic inflammation in recent-onset type-1 diabetes pa-
tients[ J]. Proc Natl Acad Sci USA,2015,112(7):2139-2144.
Hedgire SS, Mino-Kenudson M,Elmi A, et al. Enhanced primary
tumor delineation in pancreatic adenocarcinoma using ultrasmall
super paramagnetic iron oxide nanoparticle-ferumoxytol: an ini-
tial experience with histopathologic correlation[ J]. Int J Nano-
medicine,2014,9(4) .1891-1896.

Farrell BT, Hamilton BE, Dosa E, et al. Using iron oxide nanop-
articles to diagnose CNS inflammatory diseases and PCNSL[ ] ].
Neurology.2013,81(3) :256-263.

Weissleder R, Nahrendorf M, Pittet MJ. Imaging macrophages
with nanoparticles[ J]. Nat Mater,2014,13(2) :125-138.

Nayak AB, Luhar A, Hanudel M, et al. High-resolution, whole-
body vascular imaging with ferumoxytol as an alternative to gad-
olinium agents in a pediatric chronic kidney disease cohort[]].
Pediatr Nephrol,2015,30(3):515-521.

Rosenkrantz AB, Balar AV, Huang WC, et al. Comparison of
coregistration accuracy of pelvic structures between sequential
and simultaneous imaging during hybrid PET/MRI in patients
with bladder cancer[]]. Clin Nucl Med,2015,40(8) :637-641.
JAROE R, P BR /Mg CTE B A CTA 20T . i
S0, 2015,30(4) :364-368.

X I VE B, R AR G5 e B B A IR IR R A 2 2 IR
i€ CT K (L], MU 27 55K, 2011, 26 (6) . 631-633.

Rubio A,Pellissier S, Van Oudenhove L,et al. Brain responses to
uncertainty about upcoming rectal discomfort in quiescent Crohn
s disease-a fMRI study[]]. Neurogastroenterol Motil, 2016, 28
(9):1419-1432.

Bonaz B, Sinniger V, Hoffmann D, et al. Chronic vagus nerve
stimulation in Crohn’s disease: a 6-month follow-up pilot study
[J]. Neurogastroenterol Motil,2016,28(6) ;948-953.

Stovicek J, Liskova P, Lisy J, et al. Crohn’s disease: is there a
place for neurological screening? [ J].Scand ] Gastroenterol,
2014,49(2):173-176.

Hess A,Roesch J,Saake M, et al. Functional Brain Imaging Re-
veals Rapid Blockade of Abdominal Pain Response Upon Anti-
TNF Therapy in Crohn's Disease[ ] |. Gastroenterology,2015,149
(4) .864-866.

e H 3 :2016-09-09 & [al H#.2017-01-23)



