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Abstract

BACKGROUND

Dynamic contrast-enhanced magnetic resonance
imaging (DCE-MRI) plays a very important role in
assessing tumor nature, blood perfusion, prognosis, and
so on. DCE-MRI can quantitatively analyze the blood
perfusion state of tumor microcirculation, which can
provide valuable hemodynamic information for clinical
preoperative evaluation.

Alm

To investigate the correlation of quantitative perfusion
parameters of DCE-MRI with vascular endothelial
growth factor (VEGF) expression and microvessel density
(MVD) in rectal cancer.

METHODS

Sixty-five patients with rectal cancer who were scheduled
for surgical resection at our hospital were selected. All
patients were examined by DCE-MRI before operation.
The quantitative perfusion parameters including forward
transport constant (K™"), reverse transport constant
(Kep), volume fraction (Ve), and area under the starting
curve (iIAUC) of the lesion and normal rectal wall
were measured. The MVD and VEGF expression were
measured by immunohistochemistry. The correlation of
DCE-MRI quantitative perfusion parameters with VEGF
expression and MVD in rectal cancer was then analyzed.

RESULTS

K™, Kep, Ve, and iAUC in rectal cancer lesions were
significantly higher than those in the normal rectal wall
(P < 0.05). MVD and VEGF expression in rectal cancer

2021-05-08 | Volume 29 | Issue9 |
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lesions were significantly higher than those in the normal
rectal wall (P < 0.05). Krans, Kep, Ve, and iAUC were
positively correlated with MVD (r = 0.76, 0.70, 0.46, and
0.68, respectively, P < 0.05) and VEGF expression (r = 0.72,
0.67,0.41, and 0.64, respectively, P < 0.05).

CONCLUSION

DCE-MRI quantitative perfusion parameters in rectal
cancer can effectively reflect the blood perfusion state of
the lesions, and there is a high correlation between K™
and MVD and VEGF expression, which can provide
valuable reference for preoperative evaluation of this

malignancy.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Rectal cancer; Magnetic resonance imaging;
Perfusion; Microvessel density; Vascular endothelial growth factor
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=174

AT A 3 538 3R Ak L Ik A% (dynamic contrast-
enhanced magnetic resonance image, DCE-MRI) & & #
EAME BN EARE T g B AR K E.

TiE

I R L WAT T Rtk 6 77 646506 AW & % H4F
ABEFAT 5. A & KT H4TDCE-MRI &, )&
Ak A B B B AR B 0 R B RS B @ A
i& ' % (forward transport constant, K™™), K &) 443& %
%k (reverse transport constant, Kep). %-#244&(volume
fraction, Ve)FeA2 44 wh £ F & #2(area under the starting
curve, iAUC). R o9& 48405 75 ikl 2 K JG AR
Aty fn 7 M E A K B F(vascular endothelial growth
factor, VEGF) & ik R-F. e ’E % F (microvessel
density, MVD), 5 #DCE-MRIZ E# x5 %5
VEGF. MVD#j48% 1.

&R
H R a9K ™™, Kep. VeAriAUCH AR5 T iE
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wHMEE, £ ¥R Gt FE N (3P<0.05);, AW
B MVDAVEGFAZ K FHAES T EFAL
TRk, 2538 %3t 5 & L (39P<0.05); K™, Kep.
VefriAUCEMVD¥ 2 EAR K, A% #4553 Ar =
0.76. r=0.70. r=0.46. r=0.68(34P<0.05); 5 VEGF
R KPHEEARE, ABE RKSH Hr =072, =
0.67. r=0.41. r=0.64(34P<0.05).

2=

AW EDCE-MRIT & i# 12 2K AL A 2RI k49 Ao
M ERE, B PK™5MVD. VEGF&iAK-FAA
BAFAR R, T A RATIRAE IR AR A6 5
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AR P B A4 K[ F(vascular endothelial growth factor,
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AP E e sh A R R Bi4% (dynamic contrast-
enhanced magnetic resonance image, DCE-MRI) A i i %}
B FAIE fih 989 ZHL 2 Hh 1 23 A RS 70 A e 2EL 23 ) o 5
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&R 1 DCE-MRIESEFSHLLI

1B/ E K""™(min™) Kep(min™) Ve iAUC(mmol x L™ x s)
=17 0.23+0.05" 0.92+0.3° 0.41+0.25" 4.68+1.73°
FREmEE 0.09 +0.02 0.57 +0.21 0.25+0.11 2.07+0.71
PE 22.391/0.000 7.711/0.000 4.913/0.000 11.157/0.000

°P<0.01, SIEREMEER. DCE-MRI: EMEIHEREHIRATE; K™ ERRSREE; Kep: ROKSH

¥ Ve BRRDHEL IAUC: FRIAERL N EAR.

1 EffEDCE-MRRASRIBRE. A: ML, MIEDCE-MRIE HETEZE; B: AR TR ol

MVDrH
MVD: (I 255 VEGE: &N AR

B BRLE R UE SE N B, QARRTIIAR BATOT . L
T RRTT.

HeBRARAE: (1)DCE-MRIKE B 2% SiIE; (2) ikl &
R, Q)N LG B B T RET wkNAT B
DCE-MRIK & JF 452 5015 R 2. AR A BilE 2
M HRZE T2 d At (e fF5: 20180012).

1.2 7%

1.2.1 DCE-MRI#:%: K3.0 THHRBUG AT H#
A, 0F IR A AL-WR R A %, 13254790 5:°90.1 mmol / kg,
VESHRIE 1.5 mL/ s . DU AR T2 B2 11 26 Bl 47 4 B
WP SR, AT, BE BT R s,
WHHCFHEARBTIWIL, T2WI. DWI; B N TIWLL
H— 2450 F 5 1 m O T E EARE I, RAE
ETEDWIENE b 123 8O0 [X (BETT 22738 FIIRFE X 35),
5 9 ek o G FE B 1 L B (PR S PR 1 % 22 /2 om
PAAME AR FIDCE-MRIE S ESHL I ia w4
(forward transport constant, K™"). % [A14%12 % {(reverse
transport constant, Kep). #1734 (volume fraction, Ve)
FHRE AR Hh 2% R I (area under the starting curve, iAUC).
WA,

1.2.2 MVDAVEGF & & K-Fml &Y AR JGbp A 2123
1TCD34MVEGF R E AU 4 th. MVDIllsE: 721K
GRURBE A E 3R “ F s (IR e I 1L X
1), KHWeidner NiTHUE, 120065 /8CK8 T 406
ARG PIRZMILE S E, SCFE. VEGFR T
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EN AR C: VEGERRAR, Mol N ERRE @ HER0R. DCE-MRI: Bl7eah s iRmi%;

RHREHEE(L, 5 2, 55; 3, 145 4, #GLH), 200fF
TBORIR IR T AR T 43 EL (1, <5%; 2, 5-20%; 3, 21-50%;
4, >50%), IXPIIE S FIE A VEGF R IA K [ 11
SHH, Y 92-84r. IEIBAIC,

Giit £ Ab3E SRFASPSS 20.04% T2 B pExd B it
75T, TR ERER Flmean = SD#R, W AF& &M
3 R HHE R RO X eAG 8. AH DS 53 7 Rl Spearman
HIZRAHT. P<O.0SIN N Z A it 43 X

2 R

2.1 R R LR W 65615 ELHZ I B I TR
TR, HoMilesT-ARoMHl, (LA TIBRARS 1], HALAL
PIBGEARHI. I K/ N2-6 em, “F33.42 cm+1.16 cm. i
JZ: B9, T BE38H, B H. L4V EE A4y 1
TS, T2HA10%1, T3HA41451, TAHHOB. s 7 AL AR :
w6, oAk S8, K Ak 1471

2.2 DCE-MRIE & # i 540 0L Bk K,
Kep VeMHAUCH) & =T 1EH BH ke, 2% 5a 500+
2 L (HP<0.05). WL

2.3 REMLEAFAMVDAVEGFA X AKFM 20 H
g M VDA 2 & T IR W B g RE, 2RGS0 #
B (P<0.05); Bkt I VEGFRIE K i & 1 1
W B MR, 25 SR L(P<0.05). ILEk2.

2.4 DCE-MRIZ % # iz 54 5 MVD A VEGF & ik K F
a9 AR A K™, Kep. VefliAUCEMVDH R IEHK,
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&R 2 MVDRVEGFRIAKIELLE

ARN/BE VEGF(4)) MVDI(£%/2001Z1REF)
EE 5.26 + 1.55" 71.51+10.47°
EREmEE 3.35+0.99 36.20 +8.97
PE 9.744/0.000 25.414/0.000

°P<0.01, SIEREBEFEEIR. MVD: HINEBE; VEGF: IMEARAH<HT.

120
o
o o@
o 0o % )
100 . o A
% ° 0o 263 o % o
4[3 80 °© o 8 ® o
el ) 8 8
=4 o oo ° Bor
5 o > o aP
Qﬁé 60 ° % 90 QQw:D o ©
g o o 8 [l 8 R
* & 700N T
8 8° o
20 + o °
T T T T T T
0.05 0.10 0.15 0.20 0.25 0.30
Krrans (min'l)

2 K'“5MVDAVABRME. K™ IFILEH AL MVD: (i

FIRBI B Nr=0.76+ r=0.70. r=046. r=0.68(}J
P<0.05); 5VEGFRIE/K TR IEFZE, 2 R505 5
Nr=0.72. r=067. r=041. r=0.64(P<0.05); Hrf
K™ 5MVD. VEGF&RIE/KN A femy. A2, 3.

3 11E

B — RO LR A TE R, E AT R TG
ITHEEFEAREFARDIG. BT 7S FERD.
IEHIEPEAEMIETT T BURIRIT MO, TR, feB
KA F AR K i, DCE-MRI 2 AN BE MR A K
AN REVEEL {55 SR AT AR BTV, 1 ELRE
SE T TR G A L IR IR,

DCE-MREI# i 73 Hr B0 X6 AR ) e 2
£, BEA RUR B A LB E M LR RS, Ho
K" @0} LU 2 7 N Bz iz B 145 AT BR (1 B, AT
S S A AR P I 9 T DL IRV i Kep X
E 7 ML AT A ) B8 [ 90 N AF I LS s PN PR S RE,
WLB YN I BB T, i AUCKH HASZ T S Hsi A
SO, REAE R MBS X F B4 i i R A, AT
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BAEE, BUEH 8 BAE mssE LR &, F8
K™, KepMiAUCH NI 5. {H Vel B AEAFBFFT
RS, KimZ it 7 SoR Bl Ve 5 1E# ke 2
] TCEA B2 5, R RS (1) Kim&& 5T 5t IDCE-MR
AT S, FEUAPEL SR I QML S AT RESZ
SRR RN SR Sl R S5

MV D7E R A KRN A 1 R R P
YEFL. AEBEAEMVDRIF 5, e 40 ik N A L 22 3
I, RAFERS I T LEAH BT . 1 VEGFAE IR L5 9 Rz
N I R R 1 FLE N T B, TR A A AR
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