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The application value of SWI in tongue squamous cell carcinoma and tongue venous malformation
YANG Xing,ZHU Jin-yu, YANG Gong-xin, et al. Department of Radiology, Shanghai Ninth People’s
Hospital ,Shanghai Jiaotong University, School of Medicine,Shanghai 200011 ,China

[ Abstract] Objective: To investigate the clinical application of SWI on 1. 5T MR in tongue squa-
mous cell carcinoma (SCC) and tongue venous malformation. Methods: Twenty-three pathologically
confirmed tongue SCC patients and thirteen tongue venous malformation patients confirmed by clinical
interventional sclerotheraphy were enrolled in this study. Both conventional MRI and SWI were per-
formed on a 1. 5T MR scanner in all patients. The intensity characteristics on conventional MR and
SWI were recorded and analyzed. The abilities of displaying the internal structure of lesions between
conventional MRI and SWI were compared. Intratumoral susceptibility signal intensities (ITSS) were
recorded as 0~3 points in each patient. The correlation between ITSS score and tumor stage of tongue
SCC was analyzed. Results: Both tongue SCC and tongue venous malformation were displayed well in
SWI. SWI was more sensitive than conventional MRI in detecting of internal vein structure and blood
degradation products. The ITSS score in tongue vein malformation patients are significantly higher
than tongue SCC patients (P<C0.05). ITSS was observed in 41. 7% (5/12) in early-stage tongue SCC
patients with O point in 7 patients, 1 point in 4 patients and 2 points in 1 patient,while which was ob-
served 100% (11/11) in late-stage patients with 1 point in 7 patients, 2 points in 3 patients and 3
points in 1 patient (P<C0.05). A correlation between 1TSS score and tumor stage was observed (P<C
0. 05). Conclusion: ITSS score of SWI is a valuable parameter for identifying tongue venous malforma-
tions and predicting histological stage of tongue SCCs,which is important for clinical management.

[Key words] Susceptibility-weighted imaging (SWI); Tongue squamous cell carcinoma; Tongue

venous malformation; Tongue neoplasms
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[ Abstract] Objective: To evaluate the diagnostic value of the T, -mapping calculated by a newly
proposed multi-dimensional integration (MDI) technique on intracerebral hemorrhage (ICH). Meth-
ods: 3D multi-echo SWI data of 89 ICH patients were obtained. T, "

linear fitting,and exponential fitting models respectively. The noise propagation from original images

maps were calculated with MDI,
to the resultant T, " maps was evaluated using Monte Carlo approach. The image quality,ICH detec-
tion capacity,and values of the corresponding T,* maps were scored, measured, and statistically ana-
lyzed. Results:In opposition to both fitting methods which showed noise propagation as high T, val-
values. Thus MDI could obviously a-

maps,greatly decrease noise propagation effects,and evidently im-

ues,noise in original data from MDI was propagated as low T,
meliorate SNR and accurate of T, "
prove the efficiency to detect ICH. T," values of gray and white matter were about 47. 2ms and
39. 8ms respectively, which were similar with the values reported by previous literatures. For one set of

whole brain data,less than 1 second was used to calculate with MDI. Conclusion: MDI is a better tech-

nique to obtain higher robust,accurate,and reliable T, * -mapping.
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Study of resting state fMRI in children with primary nocturnal enuresis on degree centrality ZHANG
Jing, GAO Min,JIANG Kai-hua,et al. Changzhou Children's Hospital Affiliated to Nantong Universi-
ty,Jiangsu 213003, China

[Abstract] Objective: To investigate the brain functional connectiveity changes at voxel level in
children with primary nocturnal enuresis (PNE) using degree centrality (DC) analysis method. Meth-
ods: Twenty-two children with PNE (PNE group) and age-, sex- and education-matched thirty-three
healthy controls (control group) were enrolled and performed resting state functional magnetic reso-
nance imaging (rs-fMRI). The DC values of both groups were calculated and compared. Results: Com-
pared with control group, the decreased DC values were found in bilateral temporal lobe (the right
temporal lobe t=—4. 1669, the left temporal lobe = —4. 5943) and parietal lobe (the right parietal
lobe t=—3. 9566, the left parietal lobe r=—4.1038),and the increased DC values were found in the
right occipital lobe and the cerebellum posterior lobe (r=4. 5026),the right medial frontal gyrus (=
3.7887) in PNE group. The difference between groups was statistically significant (P<Z0. 05,after Al-
phaSim correction). Conclusion: The abnormalities of the synchronization of neuronal activity in the
core node and the connection with the relevant brain regions were found in PNE children, which may
provide imaging evidence for the pathological mechanism of PNE.

[Key words] Resting-state functional magnetic resonance imaging; Degree centrality; Enuresis;
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Bl MHEALBELEREWI CH2ER ENERB . ALl EAGRER =, ERIEN Smm, &2 A%

A THIEM & E 4,
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L) ReHo B 18I 5 &8 & R Zh REVF 23 B 2 A
Ko MR Sy TR Bz o e 40 25 1 1 2 T RE vt G B A
M. # 8  ReHo 23 # J7 8 % T8t iCHE 19 80 1 2
i fa 2 3l 5 i CADHD) /9 8 5% & 3L T00 R 7N i 1)
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WOE FR o0 SO AR SR 1) Y 1B &R S b 9 B BE R BE A TE
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i+ o i R AR OGS AR HE IR A G . 7E Fowler 1y
el R L R PR B A ] 8 A0 2 A AR R e, i
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[BZEY B8R HE DWIDWDE RATFEL R T RMRIERE T TR, T cDWIH K45
A& b AL cDWI MR 5 B 7 a9 4L S fe R 8, B R 4Lk bAE, J53k:82 41 2 F Rum Bk & 69 IR
F &M JE (PDACO YN A #F %, A A Body Diffusion Toolbox # 4 (Siemens Healthcare, Germany) &
J& s DWI B 1% (b=0.500 s/mm*) £ B cDWI E 1% (b=c1000,¢1500,c2000 s/mm?) , 34 5 547 R [ b
1218 DWI % cDWI B4 % .PDAC 2 74 & (] 2-PDAC Hast A E MR SE 5 B R F £ 1 2-
PDAC A8t Bl B WA 315 5 A2 L5 32 5% B CEAMD 327 R 5 [l 2 -PDAC A8 A B IR F 15 5, Rom ik
FT s IVA-PDAC A8 B B AKAZ 5 R E A A 2. ME L H AR b A KA AR . PDAC 5 &
HWAS 516 . PDAC 5 g4 5 2506 PDAC-RIRfE 5 27 5 B A MG T A G EE £, &R :cDWI
AR b3 & F %, c1000 s/mm” 28 PDAC 2 = [ & J% b & 500 s/mm* 28 3% Jm (P <<
0.001), I # 48 5 & ¥ »c1000 s/mm? 5 1500 s/mm?,c2000 s/mm® 41 £ F £ it F &L, W4 b4
PDAC 33 3 MR iR &5 B4 IUAZ 5 06 2 5 ¥ R 43t 3 & L, PDAC 5 B4 ILE 5 b i) £ F A 43t 5 &
SL(P<0.001), %48 PDAC 5 %5 U125 sk fe 3032 5% MR e 55 B A MUIZ T £ 39 A % it 3 & L
(P<<0.001), PDAC 53z M igAs 5 xF i b 138 & M2 & . £ 7 3% A 43t 5 & U PDAC-L 3% Mk i
S5 £ F 5 B AN 5 A 1500 s/mm® 5 ¢2000 s/mm? éﬂi%ﬁ%i‘]"%%ti(PZO 004) ,PDAC-i&
MR T EFERANES L bMA SRS ZFHALTF o BRI AE B A cDWI
B A A bIAA c1000~c1500 s/mm” 4E 4% & f 4 B8R Hﬂ‘%%%ﬂ%ﬂﬁd%mmo
[8BIRY  mh b3k A AL s 7 BB 3 TR AR s AR AT 78
[FE4SZES]Y R445.2; R735.9 [X#kFRIREEY A [XE4S] 1000-0313(2019)10-1081-07
DOI:10. 13609/j. cnki. 1000-0313. 2019. 10. 006 FFRR S (R IER S ) #RIRAS (OSID) :

Application of cDWI in diagnosis of pancreatic cancer:a preliminary study LIANG Liang, GU Jun-
ying,LIU Kai,et al. Department of Radiology,Zhongshan Hospital, Fudan University, Department of
Medical Imaging, Shanghai Medical College, Fudan University,Shanghai Institute of Medical Imaging,
Shanghai 200032 ,China

[Abstract] Objective: To investigate the image quality and depicting ability of computed DWI
(cDWI) and determine the optimal b-value of cDWI used for pancreatic cancer diagnosis. Methods: A
total of 82 cases of pathologically confirmed pancreatic ductal adenocarcinoma (PDAC) were enrolled.
cDWI images (b = c1000, c1500, c2000s/mm?* ) were obtained from original DWI images (b= 0,
500s/mm?*) by using body diffusion toolbox software (Siemens Health Care,Germany). PDACs were
classified to four types according to the signal intensity (SI) characteristics (type [ ,hyperintensity
relative to the surrounding pancreas with a clear boundary;type Il ,hyperintensity,but with an unclear
boundary to distal (tail sided) pancrea;type [l ,isointensity relative to the surrounding pancreas, or
the PDAC is invisiblejand type IV, hypointensity relative to the surrounding pancreas). The image
qualities between DWI and ¢cDWI, and the depicting ability of PDACs among different b values were
compared. SI ratios (SR) of PDAC and pancreatic parenchyma to erector spinae,contrast ratio (CR) of

PDAC to pancreatic parenchyma,together with SI ratio (SR) of PDAC-pancreatic parenchyma to erec-

1’E%${_L 200032 g B EREE IR bl B B O R/ B g B B R R o R B RAR BE R O B GRS
T_U% XBE B AE B S0 T T CRID REIL IR A FR A 7 (R ED

EEE . 77%;%(1982*) U3 LS5 TV A T s 2 B U A I 125 W B T
BEIWAEE % 52 J , E-mail: zeng. mengsu@ zs-hospital. sh. cn
BEEUTHE: B DA A EZE RS TAT IR WU 4 (201840343)
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tor spinae were calculated and compared among different b-values. Results: The image quality decreased
as the b-value on cDWI increased. There was a significantly higher incidence of type I PDAC in
c1000s/mm? group than that in 500s/mm? group (P<C0.001),and type I[ lesions decreased according-
ly. There was no significant difference of the incidence among c¢l1000s/mm?, ¢1500s/mm’ and
c2000s/mm* groups. No significant difference was observed in the SR between the proximal and distal
pancreatic parenchyma to erector spinae among four groups, when there was significant difference in
the SR of PDAC to erector spinae. There were also significant differences between SRs of PDAC to e-
rector spinae and the proximal, distal pancreatic parenchyma to erector spinae (P <C0. 001). CR of
PDAC to distal pancreatic parenchyma became higher with the increase of b-value statistically. Signifi-
cant difference in SR of PDAC-proximal pancreatic parenchyma to erector spinae was only observed
between c1500s/mm?* and c2000s/mm” group (P=0.004). SR of PDAC- distal pancreatic parenchyma
to erector spinae became higher with the increase of b-value statistically. Conclusion; The use of b=
c1000~¢1500s/mm?* for cDWI can improve the delineation of pancreatic cancer with acceptable image
quality.

[Key words] Magnetic resonance imaging; Diffusion magnetic resonance imaging; Pancreatic ne-

oplasms

P8 m AR 1% (diffusion-weighted imaging,

DWD S Il AR )32 T A8 5 A MRT SR 78 i3 A0 4
i g M A8 5 T B A B i (Y . B B
b { (Z=1000 s/mm?) DWT A] 3 Jin g kb A A1 i 7 o 5
5 b (E DWT EUGH L BUAE W AR R B 1 )
FUEMR AR TE 7 4 e ) < 55 o] ) BB BR ) T b
DWT # il R IV

i3 DWI(computed DWI, cDWD) X — #7 4 K )
W B AR A ) B AR
BTt R B e 76 & b I3 B3 = L
AU cDWI WF5E i1 . B 4b cDWI B 5% 3 22 5 op T i
HIRR MG R G Y L WA R BAE ) AR R R
T cDWT H AR B SO L E 1 1 4532 W e B0 T
HLDWI  fH g iR AH 56 cDWI BF 525 520, cDWI
BOREE L b A cDWI A [ i 22 1Y B S8R A
W5

Jig Ji fe 95 1 72 R IR 5 48 I (pancreatic duc-
tal adenocarcinoma, PDAC) &y &5 Jigz B % ¥ M 98
85201 . PDAC ML BE B L 40 12 W % fm IR . H
B AT B 3097 T BoA AU 2 B8R, B & e R 28
ZEH L ARBEFELL cDWT $ A J 45 PR T 5 K bk e 8
R8s Rl IF EAT AR L R R I A GE T
B« AT T A % B AR R ) 02 R b (H cDWT A JBR i i 12
W7 757 T A I AR AN R B E T T RO 2 W Y eD-
WI i b fE .

M EFTE

L. I 4
WAE 2012 4 1 A — 2017 4 9 A T A B Magne-

tom Aera 1. 5T MRT 17 i 7R 54 5 46 A5 | I 28 5 B 27 IE
524 PDAC 1y 82 9% 1 41 A B 5%, o 53 50 4], %
32 ], A (63. 98, 9) % . WAL TR K & 50 f1,
LT R B A R 32 . AF A AR ZE
il

2. MRI ¥ &

Magnetom Aera 1. 5T MRI G 12 1% ( Siemens
Healthcare, Erlangen, Germany) , 3 5% ] 48 B 455 14 &
Rl Jsitn DWI 44 2 40 % F P 1 [ % Cecho-planar
Imaging, EPD) ¥ %], b {H A&+ 0 1 500 s/mm*, TR
5100 ms, TE 55 ms, S Gk & 1, @ A 7 2., B
297 mm X 380 mm, 4 [F 192X 230, )2/ 6 mm,

3. cDWI K14 #k Bt

T H A . Body Diffusion Toolbox % {4 (Siemens
Healthcare, Erlangen, Germany) , #] J J& &4 DWI &
B AR S 345 cDWI E{R . JF EfL 2 PACS &
. cDWI B S8k &: it 5E b 8 H 1000,
c1500,¢2000 s/mm? , BL3E AR A |

4. FR 1M

Hi 2 24 75052 b B O Ak ] 58 i o3 0] B 11 4R
I3 AEEERAR 2 TAEE ) . PF A PACS R4
ST WU N A AL EE B & A PDAC SR 15 00
BRI R AT 4 Rk 4 90 (T A B
(5] R JBRE 3 WA S 7R 5 3 43 CRAT) - MR R sz i 3
THARVEAL 52 20 Crp 8D < G B i O BT AT T T
JEERRPEAL 5 1 43 (22) « RGBT 2 5% el JB it A JB it
A . PDAC BoRfEiisr 4 8, 1 A, PDAC #f
Xof Ji L M it v A 5, HLAR LS A8 5 11 &L PDAC A X A
LR % o 5 5+ {EL 5 e s JRE e R D 58 AR ¥ 5 I Y
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PDAC A% & [ 5 B 55 15 45 350
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BERRARAE 5 (B D,
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AT 35 it S D L PDAC 38 S il it
CRAD K %4 WLAE = (SD» by aff £
VR EE L ER I ROT A <20 mm’ ,
I # H PACS REGE5E . WF5E
# PDAC fy ROI -3y 81. 4 mm?,
B 29, 3~376. 0 mm?®, PDAC i
s R ROTSE ) 58. 7 mm?® , 35 [
35.3~105. 8 mm?*, PDAC iz ¥ i
IR ROI % ¥ 65. 9 mm?*, 5 [
28.2~199. 8 mm®, "% ¥ L F ¥y
192. 2 mm’ , i [l 50. 9~387. 8 mn?’,

W J5  TT R AR 4 21 5 2
WL{E 5 o, PDAC 5 &% Lz =
. PDAC 5 R RAE 5 X 1, 1T &
PDAC-JER (5 5 2 5 5 %5 IE

Tl 1
M AT - 0
M4 42 55 % L4E 5 b (SR) =
STy s
SI&%M
PDAC 5 % 4 L 4% 5 & (SR) =
Slepac
- 2
S ®
N = > ~ _ SIP[)A(T 751)&%&
PDAC & 5 W(CR) =G——Tc— 3
5 W45 5 25 1k (CR) SRS (3
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SIPDA(? - Slnﬁw
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5. Geit o

FI SPSS 19. 0. 0 3 04T Ge 112 4 7 - B AR
F5HH Friedman 555 AN ] b (B B DWIT J2 cDWI
FIZ 5 . PDAC 7R 1 00 2 6 77 78 25 5 4 A 1E 22
5t U i — 25 F ] Wilcoxon 45 B A 56 L 3T B P41
b A (8] & 75 47 7 22 5+ (B 48 P 2R 1E S << 0. 008
INNAE G %25,

FIF Friedman #5570 %1 L KR [W b £ DWI K&

MR R I B R o A,
R # b 1A ,PDACH) A8 B B MM & 12 5 A2 5 32 5% Mg (&
MR AR Ese) MA . PDAC £ cDWI B4 (L E) A8+ B B MRS 12 5 .

D RILA I B 3 5% 12 5 3 R R o 2 A8 SRR 5
PDACH7) 48 2F B B M IRAKAZ 5

a) | B ,PDAC(Hp) Aot Bl B Mt &1 5,

(FHE.H ;D VA,

cDWT [ 3 it il Ji 9 A 26 oy Jolt B 55 6 5 LA 5 be 2
BAFAEZE S P H<T0. 05 N BA G T4 L #5147
1525 5 ik — 25 ) ] Wilcoxon £4F 5 B 6 B0 A AT 3
P2 b (B[] B A7 78 22 5 (B HL 4 P20 1E o <<
0. 008 KA Geil 222 %), [ B Al Wilcoxon £f 5
FRAS 50 LA ] b H DWI K cDWI Ji kt | JE IR 5 56
LA = VO 18] 2 15 A7 7E 22 57 . P EACIE 4 <<0. 025 3K hy
BA G2 & L M Friedman 5 35 AR H) b A
DWI J ¢DWI [i] PDAC 5 [ 5 5 %f bt . PDAC-Jig i
FoERrSBEIES R SAFIEZER. P<<0.05\
JEA G A T S 5 AR 25 5 W ik — 2 A T Wile-
oxon A5 FKE 55 FU AT R AL b A 8] /& 5 A7 7E 22 5 (B
Wi HL A P AR IE <20, 008 N WA Gt F 255 .

%1 TR b{EDWIE DWI B % EFH X PDAC B 7R

b 14 (s/mm?) 500 c1000 c1500 ¢2000 Y P 1i
B R 5 3.5940.57 3.244+0.76 2.4940.88 1.8340.93 196.975  <<0.001
ik B =R 49.615  <C0.001
1 & 29(35.4%) 42(51.2%) 47(57.3%) 47(57.3%)

& 27(32.9%) 15(18.3%) 10(12.2%) 10(12.2%)

A 23(28.0%) 23(28.0%) 23(28.0%) 23(28.0%)

V& 3(3.7%) 2(2.4%)

202.4%)

2(2.4%)
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Al b {5 DWI K cDWI E{% 5 & 3F 4 & PDAC
BoRMERERIL R L& 2, B b EXS &, K&
K& (& 3),500.¢1000,¢1500,¢2000 s/mm? 2 [i] 2% 5 1
B X, P <0, 001,

% F PDAC 7~ ,b K 1000 s/mm® B}, T AI%H
I L6 488 500 s/mm® ZH 3% fin (&l 3.4),¢1500 s/mm’
LR 1B KR AR g . PP B R B b
E 500 s/mm* #4H % 4 & -~ 5 1000, ¢1500,
c2000 s/mm* Z R A G i = X, P {H 3 <<0. 001,
c1000 5 ¢1500 s/mm?*.c2000 s/mm® 2 % L4 i+ %=
X ,P=0.025(¥1F P {H%<C0.008),

2. ERIFI AR

Al b DWI J cDWI it 41 48 & PDAC 5%
FHUES L {5 5 W& i, Sy i OR 1 5 52, 0F 5% 20K
ROT A <20 mm?*, 80 {4l PDAC £F & B3R L 58 U 4 5
80 il v 50 5] PDAC i i Sk » oK I £ 3 s Jlé Jig 2H 217
155+ 30 B4R A5 30 iy 12 i 2 245 %5, 10 ] PDAC i T
JER R\ 1 3] e v g R 4 2 i A I i 7 o R R 2H 2U1E
5,69 B ARAT T v R AR UE S .

PUZH b {E[a] PDAC i3 2 PDAC I s [ i 5 %%

F0.361), PDAC 5 %% L5 5 LLBE b {431 w1 42
‘.%‘%%ﬁ%fr”%@(@ {B{<C0. 001) , 7% 7 4L 1] Lb 4

SIAE G (P <0, 001,55 2).,

A b DWI K& ¢cDWI PDAC 5 il i 41 415 5
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B 4% 3 & 0. 072, 0. 116, 0. 045, c1000 s/mm* 5
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AT bl DWI 2 cDWI PDAC-J If 41 4045 5 2%
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S A G E L (P << 0. 001), c1500 5
2000 s/mm* 2R G it 5 L, P Ak 0. 001 (& IE
P {H5<C0. 008, % 4),

o

HAT.DWI &2 % BN i MRI £ K, 72 i 2

BIGESH2ZERY G222 L (P A4 %] 0. 253
%2 X[ b DWI & cDWI & 41 4 & PDAC 5 8 % iLE 5 L (SR)

i sl _ PDAC 5533kt PDAC X5 iz 3% R i
DWI P AR L A UL PDAC b %I 3Z 3% AR b B AL £ R (Z/P 1) ER(Z/P)
b=500 s/mm?’ 1.89+0. 66 3.014+1.09 2.3240.96 —4,782/<0.001 —6.329/<C0.001
b=¢1000 s/mm’ 2.07+1.07 3.58+1.64 2.32+1. 24 —4,720/<0.001 —6.275/<C0.001
b=¢1500 s/mm’ 2.454+1. 83 4,504+3.01 2.484+1.77 —3.990/<C0.001 —6.055/<C0.001
b=1¢2000 s/mm? 2.82+2.46 6.76+8. 26 3.13+3.04 —3.826/<C0.001 —5.628/<C0.001

%3 ZFHbEDWIR DWIPDAC 5 B4 455 #f th (CR)
b f& (s/mm?*) 500 c1000 c1500 2000 Xz P 1
PDAC 5 i 3% Mg i 4120 CR 0.214+0.10 0.254+0.16 0.264+0.24 0.314+0.32 9.600 0.022
PDAC k5 iz s pk iz 20 21 CR 0.13+0.13 0.23£0.19 0.3040.26 0.340.32 60.357 <C0.001

%4 FEbEDWIR DWIPDAC-ERALGE£E 5 2HMEE (SR
b 18 (s/mm?*) 500 c1000 c1500 c2000 X2 P&
PDAC-3% 5% B Mg 28 2% SR 1.01+0.59 1.38+1.28 1.91+3.22 4.044+9.87 8.920 0.030
PDAC-3Z 5% Bk M 48 2% SR 0.704+0.79 1.25+1.28 1.93+2.24 3.20+4.93 48.183 <0.001
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B3 %.66% .Mk PDACH), a) T,WI; b) ¥i&4as3sh ki o KR4 DWI B4 .b=500s/mm’, B 1% &
FESAA N RERTER A A ,PDAC M FH1E 5 A2 5 &% M (BAD TR F;d) cDWI B, b=
cl000s/mm” , L R E A 4 4 mE R T E A A T A ,PDAC AR & K RAZ 5 2B, T 5% RIRAZ 5
BA%.PDAC £ 3155 3R F # . PDAC SR R E X FHE 5 9; ¢ cDWI B4, b=c1500s/mm”, { 1%
s A3 4. AEETERMATIA, S b=c1000s/mm?* B £/ ; f) cDWI B4 ,b=c2000s/mm”, B 1 it
ERSAL AR ETFTEAATA, BEMRZHK b=c1000s/mm’,c1500s/mm’ F &,

Wiy DWI 254 ADC HE ) 2 M T kb i b L @
P TEMIR YT R Y 6T DWI 75 i 4= 28 37
fili L Ry % 3 00 R0 e B A A 5 TE R BIE Y LR = 4Rk
L,

B DWT i S5 2 $2 moig kb 5 1E W 800 1,
LWRRCM b H. P FBE b (3G 5 P X s n . H
J2 o B b (3 v 0[] B T A 4 X {5 5 R B R R L A
BREBEZ TR, REE b (=1000 s/mm*)
DWT A] 384 i kA AR (H BG(E e AR K3
RO ) B T8 I R K A 2R SR LR b
Vel 0 3k 8 e 0 B A 7 ) A

cDWT 1yt B8 Ay fiff e b i 0] 43t 18 i H R T
B, cDWI & — Bl A28 3 5 R 3 Sk s b
ADCHAR :ADC=1n(S,/S,)/(b,—by) . #EF )5 cD-
WIARK K S.=S, exp(—[b.—b,] ADC),Sc 5 cDWI
KI5 . BT WL 7E 2= P4 b (H DWIT EZR 0 5
filt b 2 0 e 35 cDWI BB 4R 15 4L & b fH cDWI
G DT 75 48 S B 8] . [R5 o 1T cDWT A9 4
PAE T REFI AR X 45 1Y TE B[] 45 % 23 & 4675 55 b
H EZ i GEA 1 50 MR S L e RE 0 A2 A5 5 DT 3R A5
I3 78 R IE H 414U A . R, e 2 T B R A
) DWT [#1% . cDWT B A 54 /Y (B4R 5T & 0 2 1
5 b H DWT Jy [ 5 HAR #7000

1E 1B M98 7 T8 L 24 PDAC i T 2 Sk 5 i i, il
A L AR 8 I R v R R S TR RE SRR RS
fik b {6 DWI A §8 075 15 M /8 PDAC gt . & b
{H (=1000 s/mm;) DWI 7] &4 34 i *F b . 3 Ry i
AR PDACH™ AH A0 1 SCHr b, R 3R B ) K 5
W AT S5 BRI T b {5 DWT 0

ARG cDWI AR R 512 & b {H cDWI 7 B i
FE R BEAT TFSE . WSS R BLLBE b (40 D-
WI & 1% & T . PDAC 85 g )1 (R 35 15 408 30 1§ A
XFHO o FRHERE b {E3E N, cDWI | PDAC 5t
i JEE U T B T R L g B T A v A L 11
NE T RUEE Sy TR, 5 % A DWI AR,

O3 M B R AR A L343 PDAC 3 3 i iR £ B B
FEPERE AR b fH DWI Bt 2RI A& ES. b E
BN g HAG 5 F Bl B B PDAC, ATRE S cD-
WI b {42 )5 T, ZFB 800 8 /NA 56, B Z PDAC {5
BRI S 0 o I A . 5 % AL DWI 1YY . PDAC 4
KA HEAAE b H DWI BB &R m 55 FFEh
F cDWI b 255 T, FBE /N, & b cDWI
FIE EAGS5 B Bk, & b {H cDWI X} PDAC %%
BN R RA TR,

AW W K B, cDWI b {H c2000 s/mm® #
c1500 s/mm’ 41 4k W B 1A 2 5 (B EG R &
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% .49 % .4k PDAC($) . a) T.WI; b) 3k sh ik H; o K% DWI B4 .b=500s/mm”, A% &
TS A AT R ERA A PDAC 4t 455 42 55 & 55 Mg CRA) B R R F & 9% MR 3 8 £
B (425 ; &) cDWI B4 ,b=cl1000s/mm’ , B R B0 H 4 5 AR FEA 4 [ & ,PDAC i& 3% ik I
5K B G EME T 2B PDAC Z125 R FH . LRI KRRET BEEMFAWET; o cDWIH
%, b=cl500s/mm* , B R EF oA 45, BB FEA S | #,5 b=c1000s/mm” & £/; {) cDWI B4,
b=c2000s/mm* , B R ZF 5 A 3 o mE T w XA A T A, BH R EHK b=cl000s/mm’,c1500s/mm” %4

T,

B 8 TR . b {H c2000 s/mm® 4374 #{HAL N 1. 83,2
T " VM e R 2 W 2K (2 4p). 3 Ah, BOR
c1500 s/mm’” {4k B 68 L F 1000 s/mm”, {H
HIGIEESR . SR G @B DWI b {5 Al %
F 800~1000 s/mm* FFH kb =, Lif Bk R
SRR 78 N cDWT g A FE S 3 53k
% b {H 1000~1500 s/mm* F14,

ARWEFEARI cDWT G A T B8 B B, ) A
XHRHCCTVIMD B | A fif i 5080 0 45 400 . o,
AR RO R B O fEHE L A JORE R BT AT cDWI 5
EAALE S W ALRE T A JC B B 25 UL AT DL AR
4 cDWT & 1 HERA 4

H T AW g mUBE A 5T L S5 i DWT BG4 4 b
AR b EE R TTER cDWI ER 5 1 35 14 5k
FFE b DWT ERHE17 X BT AR ABESE T i T
cDWI £ ARAE PDAC 2 Wi J7 T B9 A #F A 2 - I 1
Ti&E T PDAC 2 Wiy cDWI {1k b i, J5 ZEaF A%
JE— PRI B A & b E DWI K& 5 cDWI
PO R SRR v R B 22
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FAAT R

£ B IEgEF AR Westside B FHAE W20 o E 4 4 . SCMR 374 £ 5 Gerald M. Pohost

M T PET-MRI AL ARG o9 IE R L A2 . LB K &R LK F S MR LTS o F B E IR E
4 Victor A. Ferrari #4% 694 B(AILH CMR 6 KX B P F R G 2B HNIANL T CMR I KR
EXALERAE, FREBLEZAHRECIE MR 245 Andrew Arai #93F B B A IREZE LR G EZE
SUHEE), EERMNKFEERAES P H debiao li #35F R A T % £ 4 (multi-tasking) i& 3 4
#HAEEZFCMRI M EARE, BEASEPS MREEZRFEFRCBEAELERETEER T F4,5C-
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A% B dn S LB G 6 FT R D), B KA 2 CMR #4837 £/ Joseph selvanayagam # 3% £ 3t J& 4 { CMR
A S TR S IRMEER), FERRAREEF Y CANEFHEARLNSEME R Richard
Tang ¢ #F JE( S B -89 PET-CMREREC M A fe 800 ETBHEA). 2 T EHF ALK
7 3 A BE A = RACER B Bk 5 R (PaCO,) 3¢S L e 37 & (MBF) 64 % w0 . VA K A6 6 1k 32 | 7 4 for b i oo i
TARETRZHHEBBERF, FAFRHTHLERAKRFEFRARAFES T4 K Jie Zheng
AR T T Tlp AR - 4E S 4R S PUE B 942 A B R T Tlp ) 4F L35 K (mFD T4 5 — A58
AR R0 F R FIRAT ., A3 Tlp s S L2 3 X 3% 09 & 45 Fo i 45 47 S db - B0 09 RO2, L A A
EHRITT Tlp T o, AR E S LT g A2, 2 %M K5 E % P .0 (Leiden University Medical
Center) & B A 70 A M 4% “ Artificial Intelligence Analysis of Cardiac Magnetic Resonance Images” & 5
R IR % £ (European Heart Journal).{Radiology)F & K-FH A LA 5 AR ETE L L, WAL
TSR AR B GATHRSATEA, QI SRR S H RSP T S IR O URIR 4 B F)
SED BARRMAF I E, BXFEMAHGERETT ALE AT o JERERERG S
MR BEHGE A TAET ., RISHIEAT L T 6 UK P AL Ak AT AT
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- MR REHBPAREH -

BT A I VA P 32 30 5 30 A5 809 5 MO 6 B 5

WEL, ATRE, REIE, 04, AkL, FR, B2, @M, £EF, E4L3

[(HE1 B RE&T5ABRERAKFTARMTES IVIM 2245453 &3 & DCE-MRI £
FAHMARA L, FiK:2017 F 11 A —2018 4 12 A #0620 36 4 & 4R T 3E 209 F & W LR &
FFEIVIM A DCE 246, MAAKHHEARIN TR ERKE® D.D* {,TTP,wash-in, wash-
out.Ktrans = Kep, # H WK E A A48 £ 2 HF4ENF — 3%, BB Pearson ## Spearman #8 % &
AT IRAE &R S AR K M, BER AR AR F — Bl RA4F(ICC>0.8), D 5 Kep & E48 X,
Pearson r=0. 410, p=0.013;f 5 wash-in 3§ £ 48 % , Pearson r=0. 375, p=0. 024;f 5 wash-out ¥ &
iE# % ,Pearson r=0.483,p=0.003;{ &5 TTP 35 # 48 % ,Spearman r= —0. 326, p=0. 049, { XD x 5
wash-out ¥ & £ 48 % ,Spearman r=0.434,p=0.013, Z&it: F T HAEEHE IVIM 2% 5 DCE &%
Ha A e A8 kB TVIM MR 77 2 R AR 2 VL 7] 38 3% 98 4 9 kb o B 4

[XBIAY TEABMNE; hEXNRBTES; 30 &35 A KRR IR

[HESES]Y R445.2; R737.33 [X@#RIREE] A [XE4S] 1000-0313(2019)10-1088-04

DOI:10. 13609/j. enki. 1000-0313. 2019. 10. 007 F R (FIRRS)FRIREE (OSID) :

Correlation of parameters of intravoxel motion incoherent and dynamic contrast-enhanced MR imaging in
LIN Cheng-Yu, HE Yong-Lan, QI Ya-Fei,et al. Department of Radiolo-
gy, Peking Union Medical College Hospital, Peking Union Medical College and Chinese Academy of
Medical Sciences,Beijing 100730,China

[Abstract] Objective: To investigate the correlation between parameters of intravoxel incoherent

lesion of endometrial cancer

motion (IVIM) and dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) in patients
with endometrial cancer. Methods:; Between November 2017 and December 2018,36 patients pathologi-
cally confirmed of endometrial cancer were included in this prospective study. Pelvic examinations were
performed in a 3. 0T MR scanner. IVIM parameters (D,D % ,and f) and DCE-MRI parameters (time to
peak, wash-in, wash-out, Ktrans, and Kep) were blindly measured by two radiologists. The inter-ob-
server inter-class correlation coefficient was calculated. Pearson and Spearman’s correlation was per-
formed to evaluate the correlation among these parameters. Results: Excellent agreement was found be-
tween two observers (ICC>0. 8). Moderate to mild correlations was found between D and Kep (Pear-
son r=0.410,P=0.013),f and wash-in (Pearson »=0.375,P=0. 024),f and wash-out (Pearson r=
0.483,P=0. 003),f and TTP (Spearman r= — 0. 326, P=0. 049) and { X D * and wash-out
(Spearman r=0. 434,P=0.013). Conclusion: IVIM perfusion-related parameters demonstrated a mod-
erate-to-mild correlation with DCE-MRI quantitative parameters in endometrial cancer and have the
potential to evaluate the blood supply of the lesion.

[Key words] Endometrial neoplasms; Intravoxel incoherent motion; Dynamic contrast-enhanced

MR imaging

+ 2 N 9% (endometrial cancer, EC) AR JF T &

EF B AL:100730  dbat, db 5T U A0 = 58 A B Obk 7 55
T UK U RO FE S JR S . P R s AR5 B AR P 5 b Rt B R B
iljﬂiﬂ@i)ﬁ,rﬂﬁm;zoomo T o D A RS F CE
JNEF)

P Ui, 32 B\ =54 P AR B R S R A
BIREE B¢ £}, E-mail: bjdanna95 @ hotmail. com
BEE&WAB dtw AAR =S FFEDH (7184234)

EE

P IBE S B T P o 2 ) L e o o e M A B R e e i DL Y
AR 2 — L A MR R AR A 25 AL R4 K
HA T B & E KB X EC 2GR/
ZAHEREAR AT EAS 7k Horp, S AR B 98 4 (dy-
namic contrast-enhanced, DCE) 7] DL %% £ T} 5 4L 46
YRR EC £ DCE B — i v 0, B JS AR5 1k
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X . 5ok —Lemtsy & B DCE 7 4 2 5in 245 UL 78
HB Ktrans, 3 R4 8 Kep. ik W1} [A] (time to peak,
TTP) . FF 5 & (wash-in) & F FE#F2 (wash-out) 5
i IeE o3 A 0 ek DR 23 391 IR T RO L A2 R S LR R
VAR OC, ] LA B L i 98 A Gl U B 0 R AR ) o
PEL L R DCE 7 %2 i FE i G L6 He R % A i
AR EOR B AFTEXS H S e 2 BB 4 5 XU
T R AF 7 — € R BRYE . R R WA HH T8 3
(intravoxel incoherent motion, IVIM)DWI 3 F £ b
B SUFE BB AL, AT DL JG B PF Ak 20 23 0N TR 6 4 4
T A D B R B D o« R T R A E I X — %0
AL G2 B 48 BB AL DWIT BT 45 R LY # & 5 ADC
ML 43 453 B B Atk 43 59 HUR B DY AW
T ATHEBN SN ST . B8 9% IVIM MM S R E R S
DCE {7 J 38 37 P4 AH 3¢ 80U TEAH ek

MRETE

L AR5 4

R RAEEGCIZE G S A 2 5F %
FAERE A . 2017 4 11 ] —2018 4 12 JJ i 1
A EC BEATHANE MR K £ g8 A bR : O 205 K i
HUESE Ry EC; @ i RATAEATIR ST s © & MR £ A 2%
S IR 53 L AR IS 23~T78 & ARG 42 X5
H 9 ) RIS 25 AN EER AT DCE 514, 8 A i) Rl g 4k
/N CORAR T e KA <<lem) JoE Al ZE N & 41 . SL a0
A 36 i,

2. K7 i

FJH KA Ingenia CX 3. 0T #4458 ii1% 2 55
Fréa i MR £14. K A& AT 30 min ] 10 mL JF ZE 5%
HE N LAV D AR S Wy S B ) A S 43 4 i E 2 5%
e o H AT T 50 A 455 Al S < R D T, WT Al i
T, WL; ki IVIM-DWI %4 8 4~ b {&, 35~ 0,
10,20,50,100,200,400,800 s/mm?*, TR 3000 ms, TE
75 ms, L B 180 mm X 144 mm. JG /2 8] BB, & &£
2.5mmX1.14 mmX 3 mm, 16 )23 i Bt e 3t 3 4
32 #bs R DCE il if GRE R A JE R B &, TR
4.0ms,TE 2.0 ms, 350 g7 T 5°.15° W /> Bl 45 f/ 3: 47
PR A4 o 28 0 0 Tk s P 30 9 4 14 1 7 E A Gd-DTPA
XFECH S B IS 38 0 20 mL AR BEER K wp A, R 9 T IR B
)20 F 8B 4% M I 2Ll LT 280 mm X 280 mm., &
BEAE A ZE 1.3 mm X 1. 5 mm X 3 mm, i [f] 43 8 &
6s.f5 5 P E oy 1,21 JZHHR [ 3L 5 73 51 #b
XFHE A ) & 0. 2 mmol/kg, S F 2. 0 mL/s,

3. ER ot

P B e E P 5 A RRHT BIR T AE sl (Intellispace
Portal, Ji 45 10. 1. 0. 64190) #F 17 J5 &b B 5 3@ 53 MR

Advanced Diffusion Analysis #443153] EC i IVIM
SR A L AR o B35 T 4 2 Sh/S0 = X
exp(—b XD %)+ (1—1{) Xexp(—bXD);if T,
perfusion #4174 28| TTP, wash-in il wash-out %k
Sy A8 s 3 3 T, permeability 4% /4 4515 2| Ktrans
Kep ZH00Ai 18 . 4 L Ve B R G2 R 2 W i 4
6 5 A RS BB AR A B S, 43 7 TVIM b= 800
1 DCE fizJ& — #1 E& vh % B EC g kb fie K JZ T 2)
ROL, T AR A gh 4 [7] 2 i DD < (£, TTP, wash-
in., wash-out, Ktrans Fll Kep 43 /i & it & 15 2] 4H )/

4. geit o

fili i SPSS 23 K& Prism 7 U4 0 A1 8 4F . 1 dext
& LH B R AT IE 25 40 A AR I Ry 25 S MR Ay B . B AR
D.f.Kep,Wash-in fil Wash-out ff &§IELS 0 1i.D * |
TTP il Ktrans AF G IEZ i o X T 7547 I 4 25 15
) 119 % 390 2 55 30 o WU BB 4 % — SrE B A R0
X3 (8] 20 N AH ¢ & $X (the intraclass correlation coef-
ficient, ICC) P4 M4 5 W] I 42 — 2 dk . ICC=>0. 75 90
F—BE R AF . R TR A IE S 4 AT B 2 8] G
Pearson A & 73 A 71 58 40 5C 2 BOF JE 17 K 565 X F
BT & IR 70 A 9 8048 5 38 4 Spearman AH 5GP
Syt REOF TR . KRR r 0.8~1.0
N PGSR, 0. 6~0. 8 3 A F,0.4~0.6 I
AHKL0.2~0. 4 F5M K. 0~0. 2 s LA K. LA
P<20.05 AERAGIFE L.

#Z R

T B PR TVIM GO A X 2408 DCE B
T 7 VEAR O 2 BOL 54 ) D — BoME R, &% 2 800
) ICC J 95% H fF X i) 43 % 24 D, 0. 901
[0.814~0. 949]; D %, 0. 995 [0. 991 ~ 0. 998 J; f
0.820 [0.676~0.904]; TTP 0.996 [0.992~0.9987;
wash-in 0. 966 [ 0. 935 ~ 0. 982 |; wash-out 0. 907
[0.825~0.951];Ktrans 0. 992 [0. 983~0. 996 ]; Kep
0.986 [0.972~0.993], IVIM &% 5 DCE Z%{#{ 5%
Ao m,.D 5 Kep H E 1E ] &, Pearson r =
0.410,P =0. 013 ([ la); f 5 wash-in 5 IF # 3%,
Pearson r=0.375,P=0. 024 (& 1b) ;f 5 wash-out H*
B IEAH %, Pearson r=0. 483, P=0. 003 (¥ 1c);f 5
TTP 551144 %, Spearman r= —0. 326, P=0. 049 (|§
1d),f XD * 5 wash-out # & IF #8 3¢, Spearman r =
0.434,P=0.013( le),

Wi
IVIM #8 R dt 5r 56 T AR K o> 79 1z
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w i R £ 54 %; b) {5 wash-in 235 E48 % ;
0.1{ 08 . ¥ % . ‘
RN 5 o) {5 wash-out 2% Z E48%;
oof ed® e DI5TTP 2B AAE: o [X
0.1 . . . " . . . . D % 5 wash-out 2P & iEE48 £
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TTP /s

BN A A IE 25 40 A A R X — = 52, UFE Bl i 7
HA8 8 DWI-ADC A9 3 mls 151 AT 6 40 i 45 70 T 5K
N DWI ot 45 5 2846 43 Ry i v 5 e th 3
B s Ak sy Fig st By . DCE & 1 &
e i SRR T KA SRR X b RS e kAl
20 T1 s B i A 3 S AR LR IE . AR IS 2 A
IVIM il DCE £ A , & 309 & s [\ 255 0] A7 76 55 -0 B2
FHRANE

DCE-MRI #EE R 1 wash-in il wash-out E N
Vg SR FE M TR S & B IR R R
R AE TVIM BRI, S50 D « W T H 8 4014 1k
TEVE S W O B BORON L T £ N T PR A X — SO AR
H R B B Ho ) ek R L RN T AN I A
A58 IOE AE5 o DATTT 6T B )R A ke AR I ) e e
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