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(=] BW: BHEZENAMTE8) (intravoxel incoherent motion, IVIM ) 287 B g AR s side . 7
H: PLER20184F6 H—20194F3 1 BT8R BERL K7 Bl I IohJed B e K A1 T 1 K2 B~ e 51— B Js B2 B 152 B Wi TR 1 9 7441
Hpi s E NS, BRE AR TR S (magnetic resonance imaging, MRI) RIVIMAGES, JFEfTAR 5 i
W, AT EBEARTIVIMS AT kLR LA 25, DIKIVIMSEL (D*RIfE ) 54 W
A KT (vascular endothelial growth factor, VEGF ) M{fIM4E %% ( microvascular density, MVD) [AHXCH: ., &58R: H
mARTIVIMZBEL (D, D*| fii) fEARFTHM (THT,S5T+T,) ZRZERALITE L (¥P<0.05) 5 PEER 245
Bras Rk, DETET/H (TAT,S5THT,) HigWihtsem:; 2 Rlogistic/Hrgi R A, D, D* AE3NSHEGL
Wik fe i m . AESLET, T Z ], IVIMBED, DHEHZERHALG IR L (P¥<0.05) 5 RERTEZSITEM,
DIHAT, ST 2 Wikt m; 2 H FKlogistic/M W &K, IVIMSHD , D* 2N S L A2 Wi w16 B mak e
EEERE MARRE R TR, IVIMBEUNDE2ZE T A S5 L (P<0.05) o KIVIMSETE Bk B a5 56 58 I AES R 1 2
SV T 22 A GE T R U DIEIEA TR Ry 250 Wr &L, DIEFIE40.782 x 10° mm?/sif, #iZk T (area under
curve, AUC) #50.635, FHYEFUNIME ( positive predictive value, PPV ) 467.65%, FIPEFUM{E ( negative predictive value,
NPV) H71.21%, REUEZHN83.37%, FrrlEh49.26%. XF450 8 E AJFIrA S TVEGFHIMVDZ AT, J#4$VEGFHIMVD
S5IVIMSH (D*, flH) #47SpearmanfkiAHo AT, 45K A, VEGFSD* | AAHZIAM-H0.473, -0.432, HIKFRERE
R 2EFA G (P¥<0.05) 5 MIMVDSD* | AHZ[EMr}-0.072, 0.215, HCRBUBRBR Y25 TG4 5 L
(P¥>0.05) . &5i&: IVIMU 5 IIS I B9 T 20 9 100 K B0 i bk LU 25 54 78 (70IRAS . VEGF S D BA IEAH M,
5 FEA T, A B L] SO AR RSO P TR VEGF A5 = F6 5 .
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Study on the diagnostic efficacy of intravoxel incoherent motion parameters within voxels in stage of rectal cancer
before operation ZHAO Zhiwei, DONG Zhanfei (Department of Magnetic Resonance Room, Cancer Hospital,
Xinjiang Medical University, Urumgqi 830011, Xinjiang Uygur Autonomous Region, China)
Correspondence to: DONG Zhanfei E-mail: 20507038@qq.com

[ Abstract ] Objective: To investigate the diagnostic efficacy of intravoxel incoherent motion (IVIM) parameters in preoperative

staging of rectal cancer. Methods: From June 2018 to March 2019, 97 patients with rectal cancer who underwent surgery in Cancer
Hospital, Xinjiang Medical University and the First Affiliated Hospital of Shihezi University were selected as the study subjects. All
patients underwent magnetic resonance imaging (MRI) and IVIM before surgery, and pathological staging after surgery. Postoperative
pathological staging, the differences in preoperative IVIM parameters of rectal cancer at different T stages, lymph node metastasis
and non-metastasis, and the correlation of IVIM parameters (D* and f values) with vascular endothelial growth factor (VEGF) and
microvascular density (MVD) were analyzed. Results: The preoperative IVIM parameters (D, D*, f values) of rectal cancer were

statistically different between different T stages (T,+T, and T;+T,) (both P<<0.05); single factor analysis of variance found that D

EETH: Wil H/R fin X BATHE R AEESRHL A T (XIWY-201840)
WiEfE#: 5 € E-mail: 20507038@qq.com



(R BB &% ) 202145530555 1Y) 17

value was the highest in the T stage (T,+T, and T;+T,); the multi-factor logistic analysis found that the D, D* and f parameters had
the highest comprehensive diagnostic efficiency. Between the two groups of simple T, and T; phases, the IVIM parameters D and D*
values were statistically different (both £<<0.05); univariate analysis of variance found that the D value had the highest diagnostic
efficacy in T, and T; phases; multivariate logistic analysis found that the IVIM parameters D and D* had the highest comprehensive
diagnostic efficiency. In lymph node metastasis and non-metastasis of rectal cancer, only the D value of IVIM parameters was
statistically different (P<<0.05). One-way analysis of variance was performed on the D value with statistically significant differences
in the comparison of lymph node metastasis and non-metastasis in rectal cancer. When the D value threshold was 0.782 x
10~ mm?/s, the area under curve (AUC) was 0.635 and the positive predictive value (PPV) was 67.65%. the negative predictive value
(NPV) was 71.21%, sensitivity was 83.37%, and specificity was 49.26%. The VEGF and MVD analysis of postoperative specimens
of 45 patients, and the spearman rank correlation analysis of VEGF, MVD and IVIM parameters (D* and f values) found that
r between VEGF and D*, f'values was 0.473, —0.432. The correlation coefficient hypothesis test was statistically significant (both
P<0.05). And r between MVD and D*, f values was —0.072, 0.215, and the correlation coefficient hypothesis test was not statistically
significant (both P>0.05). Conclusion: IVIM can assist in the diagnosis of T stage and lymph node metastasis of rectal cancer.

VEGEF has a positive correlation with D* value and a negative correlation with f'value. To some extent, IVIM can be a noninvasive

imaging index to predict VEGF before operation.

[ Key words ] Rectal cancer; Intravoxel incoherent motion; Staging; Diagnosis
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HIBNEES . 4855 iHEIUERZ
W% ( computed tomography, CT ) Fl%H FLfg I
P& A% ( magnetic resonance imaging, MRI) 5§
oAy e H Al kA s, (B4 HAL Gk
AT By LIRS 4 T 1 D) BE S 1R 1R
S, DRI R ) B 9 R B R AR 2 W
TH0 . REHNAMTiz3) (intravoxel incoherent
motion, IVIM ) J&H Tl R 2 Oz 3l iy ik
1§71k, TR S Koy FHis B S AL,
AT S W E TG L, REARCh LS i e e 2H 21
IKAPFYHFOL, P LA B2 2 N R 45 48 A B
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( vascular endothelial growth factor, VEGF ) [
M4 % (microvascular density, MVD ) £,
BRUTTVIMT 81 % S 507E B I8 AR H o3 1 A0k
SRS W N A
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HH20184:6 H —20194E3 H FHrimE fl K
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P B #2252 11 W 9 T ARG 9T B9 9 7491 K 2 R i 5 X6
., HrhBPEe3fl, Zotk34f], 4F#34~88%,
AR (58.2+11.4) %, BERATHEZ
3.0 T MRIE 78 340, M4 3¢ FR eIk &
Z: 514> ( American Joint Committee on Cancer,
AJCC) FEPFRPrEmIE S (International Union
Against Cancer, UICC ) TNMZs b1 2[Rl 2 1)
CAICCHIE TN ) (SETR) 2WibriEdEr T
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1.2 IVIMFFIMRIEE

BH THRIARRA WAL FURE, KART hiE s
T . KA AT 15~30 minfJLE K #5010 mg, LA
W/ s Sh RS R R A L. R AR i AR T
W, ZERE BV EA S mAvER e, JTE
SRR S/ NME R, R a] BEN D IGE )
th5E .

K2 FE GEZ 6] Singa HDxt 3.0 T3k
PRI (TorsoZklEl ) X 83 HE A7 A I A
f, BEBUMEM, RS T E F AL
I BT R RARBL T2 I AOSAR (T2-
weighted imaging, T2WI) | HeHRAO &0 HET200
A% (high resolution T2-weighted imaging,
HR-T2WI) | JeARAZT2WI, Bl T 1AL A 1%
(T1 weighted-imaging, TIWI) | #i{ZIVIM
(%1) .

#1 MRIFEH#ESH

¥4 & I [E]/ms 0135 Fsf (8] /ms JZ2 B /mm JZ ] /mm pi/kise Pl

JARNET2WI 100 1 700~5 000 0.4 24.0 cm x 24.0 cm 480 x 354
HRAHR-T2WI 100 1700~5 000 0.0 24.0 cmx 15.9 cm 480 x 300
SEARNT2WI 75 3000 0.4 18.0cmx 12.7 cm 480 x 480
A TIWI o F I [R] SR Ta] 0.4 38.2 cmx29.2 cm 320 x 288
AR IVIM* e JE ] 6 000 0.5 30.0 cm x 15.9 cm 80 x 143

*. AIIVIMIES), bfHIEEE0. 20, 50, 100, 150, 200, 400, 600, 800. 1500 s/mm’,

1.3 BBRELEBEREHENE

i HA 104E DL TAEZL 5 12 44 i S i2 Wi Bt
BEIm B B 8T, IVIMF ARG A% 2 GE T AE N,
i, RHAHR B R A7 A BRAS B J S B R
0 (true diffusion coefficient, D) . HEFFHFEPY"
it Z %% ( perfusion-related diffusion coefficient,
D* ) NHEEE/H (perfusion fraction, f) #UMH;
FEIVIMIT A L HUBSERIX. (region of interest,
ROL) , JFTEA SN EIA N B H 3h A 2
BOBUE . ROTBEHUARIME . ROTAR Ha 28 71 R 2k e
B siASRNIE , 15 B e BB R i g 1y
HUO SR, B T R T 2 53 B IR
TEREARIX  BEHUR AR B K2 e 2T, S
W3/~ Z 101, RO H 5] B RN ik 2 ) W Ap oy

2, BEROT R SR, bR KAE AR/ IME,
B YRAB A (E AR A 8l , IR 24 BRI fS
I f e BB A -
1.4 VEGFFIMVD7kF

il FH f % 20 AL 4 Tk X bR AR R AT e B
VEGFHIWibnf . 4% B8 VolmaE "1 1 Wikr
K4 B 3k OG5 s i, VEGF#
5 T 40 M S5 AN 40 AR S, 20 R RN 40 A [R] st
ORI N BAYE4R I . VEGFRIAITE
il DAOLET A0 A o (O 40 B o E B 514y
A H0~341. 043, JCR A BATEATEE0% ;
143, Ko K PHME AR <25%; 243, Ao e H
PN 26%~50%; 351, Hike o S B 4 i %L
>50%. FAPE (=), BESHEMRECETZ
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FURO~2475 BHYE (+) , SWA5HMEAEECTE
ZHHR3~451 smIHME (++) , BES5HEM
BOF 2 1R 5~641 .

MV D H Wi br 1 . 4% B Weider 19 ] 8 br
A R R AN B A, e
B X S AL 6 = AL BT, TR A 4L
BOFAEAEIMVD, UM IR : 10l
B, SR MR i A s A A 4 A U
B FERRIE A, AR B A P P e A Bl Py B2
Y, T8 B Ak DX R > 8~ 21 40 B 17 1L AN
TS, EEIHEGIR.

1.5 SitFEaiE

K HISPSS 22,08 AT GE A b, RS
BEIHIRR Y £ 50 R 8K 50 51T
AR THT,MTAT, M Z 6] TAT 2 6]k
ek R 4556 7% SRR Z [AIIVIMZ4L (D, D*
) WS DURELS= 2 W S hniE,
KHRGE . FerE . Z2HEZIHE TIERE

( receiver operating characteristic, ROC ) £k}
Hh<k N 1AL (area under the curve, AUC) %45
Frxt Bt B S EGH AT s FIH Spearman
FAH 23 T D* R/ 5 VEGFRIM VD AR 56 1
P<0.05 N 2EmA G X

21 IVIMSHEEMRET +T.5T+T HEME
SRS WAL

it i, EARTHW (T,+T,5
Ts+T,) ZI[E, IVIMB#D, D*. flEZESHAH%
THERE L (PH#<<0.05) 5 T+T,WIDME. AHYIK
TTHTH, DHME/NTFTHT M (FR2) .

VBT W2 R b 2R
BHSGiFE LD, D* | A T E I %
ST @R EI, DEAT AT, S5T+T M2
Wik BEf i, 4 IHE 80.862 x 10° mm®/sh,
AUCH0.716, FHM:TME ( positive predictive
value, PPV ) 580.31%, FHPEFIME (negative
predictive value, NPV ) “459.04%, RUEE R
83.15%, FFFJE N60.24%; HICH I8, el
D*H (££3) . ZHNKlogistic/HHr &I, IVIM
ZHD . D*MAEI NS LG L Wie & &,
M {H 40.643 mm/shf, AUCH0.792, PPV Ny
84.64%, NPV N62.61%, RIUENS2.71%, 45t
JEK65.54% (%4 )

®2 VIMSHEERETS RN ZE R R

i T,+T, (n=30) T+T, (n=67) A PfH 95% CI

DI ( x 107 mm?s) 0.882 +0.141 0.764 +0.128 4.066 0.000 0.060 ~0.176

D*E ( x10° mm?/s) 6.732 +1.524 10.121 = 4.964 -0.579 0.000 -4.715 ~2.063

Rl 0.289 + 0.052 0.251 = 0.063 2.889 0.005 0.012 ~ 0.064

®3 IVIVB#HID, D'R fEREENHER

=] PPV/% NPV/% BE{E/ (mm*s™) RILEE% FERBE Y% AUC 95% CI

DIH 80.31 59.04 0.862x 10" 83.15 60.24 0.716 0.563 ~ 0.811

D*{H 90.23 43.14 7.980% 10 46.54 86.67 0.621 0.421 ~0.746

S 83.46 49.53 0.275 63.83 74.12 0.703 0.581 ~ 0.835
#*4 WIMBHED., D*E f{E% EZElogisticE 3537

S| PPV/% NPV/% B/ (mm®s") R % RS /% AUC 95% CI

ZH%E 84.64 62.61 0.643 82.71 65.54 0.792 0.658 ~ 0.883
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22 IVIMZHEEBET.STHENERER
S W AE

S8t br, EARTHM (T,5T,) Z
B, IVIMS¥D,. D*HZERHA G IT¥E X
(P¥1<0.05) ; TWIDMEWKTTH, D*ENTF
T (£5) .

WAEEMET AW (T,5T,) [\ &V
25 BAE G LD . DHEHATIRE )y
Zo0r, KIDEAT, ST M S Wik,

M ~0.843 x 10 ° mm*/sif, AUC. PPV,
NPV, REEE . RS54 51270.723 . 90.20% .
51.23% . 62.57%F183.46%; ik WD*{H
(%6) . ZHWKlogistic W ZF, TVIMSHL
D. D*WINZS L H iz Maiae i, MR
0.627 mm?/sit}, AUC. PPV, NPV, REE . 4
SRS H1H0.886. 92.21%. 67.75%. 80.33%Fl
84.06% (%£7) .

*5 EHBAEIVIMSHET,. T.oHENERE

SR T, (n=25) T, (n=53) HE PlH 95% CI
Dfix 107/ (mm™s ") 0.932 +0.124 0.731 £0.141 6.098 0.000 0.135 ~ 0.267
D* x 107/ (mm’s ") 6.513+1.274 10.856 + 5.531 -5.420 0.000 ~5.945 ~ —2.741
S 0.301 +0.052 0.274 +0.063 1.863 0.066 -0.002 ~ 0.056

*k6 D, D'R fERERZESNER
T H PPV/% NPV/% Bt/ (mm®s™) RIGE% PR % AUC 95% CI
DIfH 90.20 51.32 0.843x 107 62.57 83.46 0.723 0.621 ~ 0.874
D*{g 87.76 43.43 8.120x 10° 46.68 85.33 0.683 0.504 ~0.775

R7 L EZElogistic@ A4

=] PPV/% NPV/% Bt/ (mm*s™) R/ % TSR % AUC 95% CI
ZIHFE 92.21 67.75 0.627 80.33 84.06 0.886 0.763 ~ 0.962

23 WWIMBHEEMEKEEEENERER
BT EE

LS =2 TR S E N R R N WS L N |2
R BET, IVIMSBUIUDEZE R A ST E X
(P<0.05, %8) .

FFIVIM 2 BUFE B 968 Ik L 45 7 B S AR %

22 Sk e rh 22 RAA Aot v i U DA
TR E T 20 &8, DIEBE 70.782 x
10° mm®/si}, AUC. PPV, NPV, RIS . 4§
SEREMH0.635. 67.65%. 71.21%., 83.37%Fl
49.26% (£9) .

*8 EHBEIVIMSHEKEBEHEBHNERMY

2 A5 H%RS (n=53) MBS (n=44) i Pl 95% CI
DfE x 107/ (mm*s™") 0.715£0.103 0.873 £0.162 5.825 0.000 0.104 ~0.212
DHE x 107/ (mm*s ") 8.455+3.124 9.813 + 5.541 1518 0.132 -0.418 ~3.134
S 0.261 +0.062 0.273 £0.074 0.869 0.387 0.015 ~0.039

®9 D, D'R [ERRESNER
i H PPV/% NPV/% B/ (mm®s™) RIGPE% TS AUC 95% CI
DIE 67.65 71.21 0.782x 10" 83.37 49.26 0.635 0.482 ~ 0.763
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2.4 IVIMS# 5MVDRVEGFEIHE 4454
Bl ML TE 456 8 2, B RS s A AT
VEGFHIMVD/ T, FS5IVIMBED* | A T
SpearmanFk AT KB, VEGFS5D*, fIHZIH
(rk0.473, -0.432, HIXREMFOEKTR2ZSH
GiileFE L (P¥<0.05) ; MMVD5D* | fllz
B A-0.072, 0.215, Ak REB KT 22 5+
TeGiit2E X (P¥>0.05, #10) .

£10 IVIMS#D*EF /{5 VEGFFIMVDKIE X 45 47

D*
o~ {E SE
A PfH A PfH
VEGF 0.473 0.008 -0.432 0.035
MVD -0.072 0.753 0.215 0.432
39 ®

B BAT IR i R R A AR, B
() AL W S o R s R TS . KA
A, AR R RIS R CHE T L IVIMIFES
MRE#E TR R Z oWz sh i g s, Hs
BAFED . D*FIAE, ANMUATIRHE S K Fiz
BIE R SE, B SUETEENL, feEh
LS S BZH SUK S T O B R
T G R P T A BB R, AN R, SR
KA FHHSZIR, SR AR B AR A A8 A B B9
AP B B a2 R, DT LK e A
FEEE | FGER2A M . B A R AL S AT e B
PE. ERATIZH

AR HER PG B 9 TNM A X F R
Dk A mEE L, TEAMS T, EEM
IVIMBHAET + T, AT +T 0 22 8] S T, FI T, 22
[ A 22 SRR TR, DR BT T, TR
HO L 2 FARBYY, Ty, TUERE S L
TR BLYY, 2R FEZ FARIBIY, R
FEIG IR LT, T2 0] X 5 A e, Fr AERSE
IVIMSSEIET, . TR 250k, SRy
LB EXRELE, ARG RER, 6T+,
WIS TATMZE, IVIMBED, D, fliEs
Aagit¥E X, BATATMDERFTHTM. T,

WIDMHEW R K TT,H], P& REA —20E,
HA5 HAB MR o4 S —2 7 S E
BE TR, HEA L 1z PR
i, X AT RES AR A SV AR A L VR G R
eI ) A B A A T R B . HES R LA
Koy D* 3B 1 0 A 2Ry ARG T I I T 1
FEREA TR, AR ) Jz W Jey 30 20 2 7 v v IR 2
IE B, AP EI, TH+T M HmEas
D*Em FT T, THAD*EB /NPT,
LSRG X, TRESE T T
JRASL VAR, PR AN TR R, EE
A LU RGBT S AE & H8 MR AT 4
F AL LU T A0 9 P9 7K 4 AR RRUAE
5 IEH A A A B R, EAR I,
TA+THAEHE R TTATH, T, THEES
TGe it X, HAbmrsy S iR B, Al S
PERGR, BRI IR 0 75 45 A A A e eg () BIF 5
T — 00 . A — T IRIVIMS T /00
RIZ MR RE , ASTIFSE A M 6 S Bt 47 B I 2 I
ZHNZET, R, IVIMBED, D*, fiX
INSHLGELWIAUCR K, X HmEiL K
RREI s X FIVIMSET, . Ty 2 Wisiae
W R, D. D*SEELZWIRT,. T W2k
et , UL REAR T Wi 28 A TVIMS:
WD, D* . fTLR AW, DR EIZIRE,
A BT ARETPEAL BB AR, IR EE
Ui £ T Al RTRYT T A I RS
IR

ARG — 2L AT IVIM S ETE B 98 Ik 1
GBS EBEN T REEAZR, KHMIVIM
SHEANDEZERA G2, R REE T
TR R B LU, FEWRELSES PO B b yRs 40
s, SECIE R . PSS, ff
IR EL YR TR AL 52 Y R RS sh AR A I e 4
MORE T . B3R, Ko FP sz BRI, r L
DM/, FEARWFF IR Z I, D S5AELE H
PN s AT L2 Ay P 2 ves A e o3 =
5 P —8, H5Qiusg N B MY
J& D EAR D (8 FAE 5 9k 45 P g B2 v
2 [R5 R TR HE— 25T



22

i, & RRNA T2 S8 E AR

ZWL e 5T

VEGFFIMV D& A [ g 241 24 P9 1 A Bl s
O R BIFEAR, I A bR ZH 2L il A8 AR AT
L, )92 S5 R 2 P oRE e A s B, TR] s S
W A %o S R L 2R | BE RS SR AT R
X 4 7 P £ A TS B I R B I 3T 3697 T &
HAREEE 2 Wiy, @dURIVIMEH
5VEGF AMVDEAHIANE, LLFHARRFTAT S e
L PRIRAR AR A SR, R T R R E BIR
JEATG B REE, A5 iEd X VEGFAIMVD
HIVIMZHD* | fIHF1TSpearman®ktt 5431 &
M, VEGFSD*EIEAH, SAEMAA, HAHX
FEMBER IR 2ZE S A GI2FE L I E R
JR AT BE T VEGFR A B R 414y, A
22 5y 475 B, RS PN LA AR A R AR 5 1Y
B EARIER, M8 ERSZE, HEUE R
. WD*fE; SR, L‘#ﬁ$%$%ﬁ
DIRetE g, SEUEREIR, X RER,
AGEMSIVIMSE D | fAEAE— & B L i
HIEE A SIVEGF RGN, NIRRT $2 1t
A

gE LTk, AR TIIVIMS S B
s Ay WA 2% PR R B, IVIMB BN S5 1EL
WXt B g o B IZ Mg i s, IVIMSB 4
D* . fIEHAETE— & LN B 4 VEGF %
REL, AR RIRYT MU SR LI RS . 2
AT ABAAEREA TN, K& IR —E AN,
A 1] Be P B R EE RALAE—E w5
HP KA A THIE

B —

% X Bt

JEERIE, ik OF, ZEAA, 4B BT AT X 2002—20124F4%
B SRS BT [ ] . SRS 0L R, 2016,
33(6): 575-580.

R OW, R . LIBTSL H2002—201 14R45

Wi BRI S o [T ] . R TIR ER2E, 2016, 28(2):

77-79.

B M. MBHTI2010—20164F- 25 E i & i F A A fF 7T
[J] . P E DR B, 2018, 9(5): 9-11.

ZKIE. MRI5 CTHE B i 12 W KR i 3 399 o AR (i 20 #r
[J] . B0 SR, 2019, 3(9): 211-212.

Ve 8, EFR. MRISIRBECTTE B AT /-2 Wb iy
NEFABME RS [T] . TdEEE=E, 2018, 24(11): 1817-1821.
WhIEAE, e S B SN BRI T R B AR B 2

O

[ &
[

]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

RS P (1] . ENEE 28, 2017, 23(8): 99-104.

Mo TRD. MIEBECE A BT AR IRYT RS
MR IRCRIEAN [T] . FF55M/REE =Bk, 2018, 39(21):
2517-2518.

B R ABGEDWI, IVIM-DWIKDCE-MRIAE & 251 5 &
G375 BRI R AR DGHERTSE [ D ] . IR SRR
2%, 2017.

BRAUNAGEL M, RADLER E, INGRISCH M, et al. Dynamic
contrast—enhanced magnetic resonance imaging measurements
in renal cell carcinoma: effect of region of interest size and
positioning on interobserver and intraobserver variability [1].
Invest Radiol, 2015, 50(1): 57-66.

wOWEEDY, T P E N BYEIVIMEZ B S
Ki—673K T IR T [1] . IR 272255, 2018,
37(10): 1680-1683.

WEIDNER N. Intratumor microvessel density as a prognostic
factor in cancer [ J ] . Am J Pathol, 1995, 147(1): 9-19.

VOLM M, KOOMAGI R, MATTERN J. Prognostic value of
vascular endothelial growth factor and its receptor Fli-1 in
squamous cell lung cancer [ ] ] . Int ] Cancer, 1997, 74(1): 64—
68.

Jr o BkoXI M, skaliEE, S5 RHRMESS B ARSI Y
W BUIR SRR ()] . SCHIME A4, 2019, 33(2):
173-178.

ZEIEHR, ARAGE, TR, 55 ARRNAH T2 SR D E
TASAE B PP TP RETTHE R [0 ] . R BRI,
2017, 33(11): 1732-1735.
PANG Y, TURKBEY B, BERNARDO M, et al. Intravoxel
incoherent motion MR imaging for prostate cancer: an evaluation
of perfusion fraction and diffusion coefficient derived from
different b—value combinations [ J ] . Magn Reson Med, 2013,
69(2): 553-562.
ML BRI, T T S IVIM-DWIZ BN S HOMO
EHUERISWNE ()] ORI, 2017, 32(2): 157-161.
Wi/INAT. R FHTVIM S DW I K F5000 09 303 25 25008 W) 25 ik 1
SRR EAIR [ D . 22H: 202, 2018,
ZHANG S X, JIA Q J, ZHANG Z P, et al. Intravoxel incoherent
motion MRI: emerging applications for nasopharyngeal
carcinoma at the primary site [ J | . Eur Radiol, 2014, 24(8):
1998-2004.
YU X P, WEN L, HOU J, et al. Discrimination between
metastatic and nonmetastatic mesorectal lymph nodes in rectal
cancer using intravoxel incoherent motion diffusion—weighted
magnetic resonance imaging [ J | . Acad Radiol, 2016, 23(4):
479-485.
T P IVIM-MRIE B AN R AR 25 RS 502
Wi M EBF5E [ D ] . FPC wIREERIRAE, 2018.
QIU L, LIU X L, LIU S R, et al. Role of quantitative intravoxel
incoherent motion parameters in the preoperative diagnosis of
nodal metastasis in patients with rectal carcinoma [J].J Magn
Reson Imaging, 2016, 44(4): 1031-1039.
BHHESC. CEACAM-1MIVEGFIESS 179 FR i 365 K 5 MVD
MIARDCPERSY [ D ] . 3k H kb 2B, 2018.

CHhi HB: 2020-11-02 & TH Y. 2020-12-22)



