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CA19-9, CAT24/K VG . LA AR bR (/s . RAKSHE ) A DCE-MRIZHUK MIECA19-9, CAT247K
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[ Abstract ] Objective: To explore the value of dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) parameters

combined with serum carbohydrate antigen (CA) 19-9 and CA724 levels in evaluating the differentiation degree of rectal cancer.
Methods: A total of 129 patients with rectal cancer diagnosed by pathology in Changzhi people’s Hospital from May 2018 to
November 2020 were selected as the research objects. DCE-MRI examination and serum CA19-9, CA724 levels were detected
before treatment. DCE-MRI parameters and serum CA19-9 and CA724 levels in patients with different tumor differentiation degrees
(high differentiation, medium/low differentiation) were compared. Receiver operating characteristic (ROC) curve was used to analyze
the value of DCE-MRI parameters and serum CA19-9 and CA724 levels in evaluating the differentiation degree of rectal cancer
patients. Results: Volume transport constant (K"™"), intensive area under the cure (iAUC), volume fraction of extracellular space (V,)
and serum CA19-9, CA724 levels of high/medium differentiation differentiated patients were lower than those of undifferentiated/

poorly differentiated patients (P<<0.05). Mean apparent diffusion coefficient (ADC,,.,,) value of high/medium patients was higher
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than that of undifferentiated/poorly differentiated patients (P<<0.05). The sensitivity, specificity and AUC of DCE-MRI were
81.25%, 82.47% and 0.792 respectively. The sensitivity and AUC were higher than those of single prediction (P<<0.05). There was
no significant difference between the specificity and single prediction (P>0.05). The sensitivity, specificity and AUC of DCE-MRI
parameters combined with serum CA19-9 and CA724 levels in evaluating the differentiation degree of rectal cancer patients were
96.88%, 85.57% and 0.889, respectively. The sensitivity and AUC of combined prediction were higher than those of single prediction
(P<<0.01), and there was no significant difference between combined prediction and single prediction (P>>0.05). Conclusion: In
DCE-MRI parameters, K™, iAUC, V, and serum CA19-9, CA724 levels increase with the decrease of rectal cancer differentiation
degree, ADC,,.,, value decreases with the decrease of rectal cancer differentiation degree, which can be used as one of the indicators
for clinical evaluation of rectal cancer differentiation degree, and the above indicators play a better role in joint evaluation. The value
is more obvious, which has important guiding significance for clinical condition judgment and treatment choice.

[ Key words | Rectal cancer; Dynamic contrast-enhanced magnetic resonance imaging; Carbohydrate antigen 19-9; Carbohydrate

antigen 724; Differentiation degree
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weighted imaging, TIWI) Bi{, T2 1%
( T2-weighted imaging, T2WI) #lifii . &Ik
B RRAL, FREOMAUSR (diffusion weighted
imaging, DWI) #lifi; DCEHI#iN FHT1 =4
HNIEATRKE A (volume interpolated body
examination, VIBE) ¥4, 32 EET2WI.
CE-MRIFFHESH: MEF (field of view, FOV)
260 mm, H & H[E (repetition time, TR)
5.08 ms, [IJEHE (echo time, TE) 1.77 ms,
HiRE154 x 192, RJE3.S mm, BHFEMIE 1S,
%L ( number of excitation, NEX ) b1, X
PR e I S AL R H i ( Gd-DTPA) , LU
3 mL/sHY LS i e RS a2 bk 5, il
0.1 mmol/kg. 35 MHIHHARA R4, F-ad
A8 s, 2F2 A PP, ZB3H A
THIREARTEER], BN 15~20 mL, JEF S
AR ER Sy, T E1280 s, X LSS LA
AR R 20 mLAE BEER K vy s . &5 R 5 F
T A6 K15 4% 2 Siemens 5 AL PR TAERY , KA
Tissue 4D4X{}-#F4TDCE-MRI,

1245 HA 5S4 L 45 i MRIZ K = i1 7
HIER R, TEANE R PRk A 25 3 a0 0 T )
FEMRIBNAIE 8 B, 76 58 B Ak B 2 Xk
FEINRIE sl [RS4SR X ( region of interest,
ROI) . ROUK/NE R —3, HFHE WL
SERHR A, AR K TR SC Ry 1/3, S kT
JiEE SRAEIX S AR X . S BOTER 3 )
SFIME A E AL (Toftshi ) ) /T 75 w ki W
¥ (volume transfer constant, K™") . #HRH %k
(exchange rate constant, K., ) . ¥ugpyihde &
MFH (intensive area under the cure, iAUC ) . Il
AN AMAI PR AR 348 (extracellular volume
fraction, V.) . DWIZr#r: 78R WK ELREL
(apparent diffusion coefficient, ADC ) [ ¥
AR AR R)Z M AROL, R 5HTRCR
=B, D3R BCEEE N ADC, e fH o
1.2.2 f#FCA19-9. CAT7244%m 7 %

WA B RS E R KI4 mL, 2.0
10 min (3 000 r/min) , ZFESILIE, f# I ERH]
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(1) HLE M2 R — Mkl . DCE-MRIZL
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ADC . ) X BRI S O3 AT BE B PE AR A 1A
BAEBW S (cut-offfl ) . REE . R
AUC, 95% CI., HAVT—I5 Al BH: R A AT
i BHPE

(3) DCE-MRIZHUK A LI CA19-9, CAT24
IR B R A AU RR B BV AN cut-off
i, REJE. FHEE . AUC, 95% CI, Hi{f—
THPEA B BRI A A FEAE
1.4 it aE

K HISPSS 26.08F 178 HR b3, T BERHH
X+ 53N, RHREE; JEIES AR M
(01, 03) #/~, KHMann-Whitney U5 ;
THECRRER Fin (%) Fom, RAZKR:; RHZ
& TAERHE (receiver operating characteristic,
ROC) M4k 4rHrDCE-MRIZAL K I 15 CA19-9 .
CAT247K5F-%F B Wdea B o o A AR B B PPAR VR FH o
P<0.05hESALGI =L,
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(P>0.05, £1) . P/EDLEEK™. V..
) sE o IAUCIE T ARMEAMEE (P<0.05) , KoK/
R4 o3 AR 2 57 G248 X (P>0.05)
21 hBEAARE—MAM. DCE-MRIBZHER  Apc . @& TARMEE (P<0.05) , i

m;ECA19-9, CA7247kF THCA19-9., CAT24KFHME T R /ME b E
WO 2H B — ORI X 22 S G X (P<0.05, £2) .

Rl TREMESHREESE —RABILER

n (%)

i H FKMESE (n=32) /s (n=97) Pl PlH
Ll 0.539 0.441

Tk 18 (56.25) 54 (55.67)

ECgis 11 (43.75) 46 (44.33)
AR5 Tks 58.63 +9.38 59.14 +10.62 0.242 0.809
s 0.015 0.902

[ i 4 (12.50) 15 (15.46)

Btz 23 (71.88) 69 (71.13)

bRk 5(15.63) 13 (13.40)
Dukes/3 1] 2.122 0.145

A 13 (40.63) 16 (16.49)

B 10 (31.25) 51 (52.58)

(@] 4 (12.50) 24 (24.74)

D 2 (6.25) 9 (9.28)

R2 AREMESLIZEEEDCE-MRISE R IMECA19-9, CA724K FLLE
M (01, 03)

i H FAESE (n=32) /st (n=97) Ufi Pl
DCE-MRIZH

K™/ (min") 0.37 (0.26, 0.42) 0.26 (0.23, 0.31) 9.284 <0.001

K,/ (min") 0.66 (0.57, 0.71) 0.64 (0.59, 0.71) 0.542 0.624

iAUC 3228 (19.72, 39.78) 25.51 (21.52, 28.88) 11.282 <0.001

V% 0.51 (0.42, 0.60) 0.46 (0.41, 0.51) 6.457 <0.001

ADC, 0y X 107/ (mm*s ™) 1.01 (0.88, 1.20) 1.19 (1.06, 1.29) 6.832 <0.001
MiFECAL19-9/ (U-mL™") 3229 (28.17, 35.57) 24.95 (23.12, 27.65) 8.241 <0.001

MiECA724/ (U-mL™") 22.57 (19.40, 27.17) 17.14 (13.67, 18.91) 9.056 <0.001
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2.2 DCE-MRIZ# 3 EFEEE S L IEERNIT
HE

DCE-MRIZ ¥ & % H e & b
JE 0 P AG R AR T L E ( 4°=5.741,
P=0.003; x’=4.655, P=0.005; x°=8.212,
P=0.001; y*=6.926, P=0.002) , Hr5pE 55
Tl X L 25 SR TG 2E B X (17=0.346,
P=0.557; 7’=0.000, P=1.000; y’=1.503,
P=0.220; y’=1.104, P=0.314) , AUCH T
i ( Z=2.569, P=0.008; Z=2.663, P=0.007;
7=2.7777, P=0.006; Z=2.863, P=0.004) , Ul
K1, %3,

REE

1455

E1 DCE-MRIZ¥XHizREERE S EEMNITANEROCHZ

%3 DCE-MRIZ#xiEifiERE S UREENITEHNEST

$etF Cut-ofPfff R SR AUC 95% CI
K™/ (min") 035 53.12% (17/32) 85.57% (83/97) 0.690 0.603~0.769
iAUC 31.89 56.25% (18/32) 82.47% (80/97) 0.601 0.511~0.686
Vi/% 0.54 46.88% (15/32) 88.66% (86/97) 0.609 0.519~0.694
ADC,pe0n x 107/ (mm?s™) 0.98 50.00% (16/32) 87.63% (85/97) 0.704 0.617~0.781
DCE-MRIZ S A — 81.25% (26/32) 82.47% (80/97) 0.792 0.712~0.858
2.3 DCE-MRIZHE& MECA19-9, CA724 100 - e

KEEREEESUREENEENE

DCE-MRIZ Bt & MLIECA19-9, CAT24
TR XT B i B A o AR AR B VA RUE & T
HORh TR ( *=4.010, P=0.006; x’=10.256,
P=0.001; x*=8.892, P=0.003) , $r5pE 55
Tl X H 25 SR TS 2E B X (£7=0.000),
P=1.000; y’=1.846, P=0.174; x*=0.761,
P=0.383) , AUCTH THmM (Z=2.913,
P=0.004; Z=4.653, P=0.001; Z=2.738,
P=0.001) , TFILE2. %4,

REQE

—me CA19-9

AAAAAAAAA DCE-MRI
— kG

0 1 1 1 1 1
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1R

E2 DCE-MRIS#EEE MiECA19-9, CA724/K EXIE TS
ESNEERITAMEROCHLZ
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*4 DCE-MRIZ#EAAMiECA19-9, CA724K ExI H 7 B&E N IRERTEANES

LD Cut-offffi RIgE T AUC 95%CI
DCE-MRIZH( — 81.25% (26/32) 85.57% (83/97) 0.792 0.712~0.858
IM3ECA19-9/ (U-mL™) 3027 65.62% (21/32) 91.75% (89/97) 0.824 0.747~0.855
M35CA724/ (U-mL™) 2225 68.75% (22/32) 89.69% (87/97) 0.855 0.782~0.911
MRIZ LA 55 CAL9-
DCE-MRIZEUR 2 MIHFCALS — 96.88% (31/32) 85.57% (83/97) 0.889 0.822~0.938
9. CAT24
(extravascular extracellular space, EES) K,
3 97 1w i 45 I8 i il A A PR R, X LR A

i geg A A e B T el AE K i SRl L
55 g i BR2E AL R A O, R o AL R
fiX, SRS, Mg, REEEs L L
UL, BRI, BRSNS W AL,
ZHRERE TSRS C AR 2P, B PG
2 V00 Ik, RIS E R LR, Xt
MeERETE . B AR EEE N, Y
I 22 308 o B G A A f R B g, TR
BF R Z BB, MR, AFT
BERT RS, W, SRS
ARSI g oAb AR B A 225 L . DCE-MRI
AR FR A — T, BGOSR T — A RE
WIS 2 L6 e 47 R AT IEAL , DCE-MRIA]
e I e N (| Rk WAL T G A E N /E i
JE A RSB A0 5 BTG 1 5 R bR R AR S
HIASWrE i k2 —, HPCA19-9, CAT24
W HTIHAR GG W, H5 5 RiAGE
J e H 20 B R AR B A T AR e Ak
FREE LB A SRR TR, AR
DCE-MRIZ KA MIECA19-9 . CAT247KF-1F
Al B P eI 3 AL R

AwtgR, /S EEEK™ .V, 1AUC
KT RARIMMEF, ADC,, ofH 5 TR
K, S5RMEMbE R EZS TGIT¥E X, 2
~DCE-MRIZ$URE 2 Wt B i () U 4 25 5%
HK"™ V.. iAUCHHZ B 7 fb R BE B AR imi 7
15, ADC,,, TELBE % g 43 A 2 B KA T R AIC
DCE-MRIK: £ (1) 555 3 27 L Al by o8 S i 45 45
PSR, RIS, FLIAE S 40 j 4h 25 ]

B, AL Tt kA T o KA [
FIM LA N 5% B8 ZEEES AR, 2 S ml ifil 4% 38
B NS VAR TAZUNEESH K
U, SCBLEES HhOG b o) o o A R A A
P Ko, B X H 3R NEES ] 3R 2 it A5 [ B 11
MR, WA RO A KRS L RIR bR
LR HDCE-MRISZ 2 B 22 55, 4k
HR . BEE RO R, B E R
Wi, HREH A MR 2, 0
N 1= A 0 B S R e O | K= O 1
il E AR TR, WA S SR MK R ANE
AT R K E T E, A 2F 20 i A1 3 o el A% il
EESAE K, #MisLEVMATwE, MK, 5424
JL A ] B PN B A A G, RV e I R A ML 4 B
B, HA R A AR B 95 K 41 i 1 41 2 1]
BB AR X 22 N O XIBRAR S T IS
GER R, ARLEK ™™ VAES T
fR4l, K fHAEA R B 0 rp 22 R8T 2
B, AR RS FRiRiE 8. iIAUCH S
JW IR R L R 2 AT B LA R SR P A I
A, BB A LA T R LA A
AR, 55 R AR BE IR VIR O, e o
PO B RARG , 20 T 25 R 20 S5 by L S5 0 e
K, ANf R, AN EIBRAS /N, MTiAUC
BEAR 1S ARBIRTE S SR LR AT B SR AR
5o ADC,, e, THEZ WM AL LH LUK 43 F 1Y H
HYRECRERE, RETE— & R b R iy 2H 2 40 g
(IR L AR ADC,,. [HFE K AT B 57K 43
T H HURERR B SZ BRA DG, HAILH R e ek A2
3£ it L 9 200 B - A R B AT T v, A
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WL, AR AER S, PR P R 4 i
WK, FEAMSMNEIBRE/ N, KT A B
WUZ R, I FEADC, AR 20 B R
s CUURR TR R, BE TR AL AR B AR
ADC,,, M Z BEAK, AR LERS Lk HiE F 4y
MrAERY . AFsE 453 ROCH L 201, &K DCE-
MRS IS 06 B 5 o0 AR B 359 — 2 I TEA
WAl , HA&T0 2 800G % R R AL R
HIPPEAE A R IR E) T 81.25%, 1 TAF— BT
SO L i S8 MR o A AR B I 1 2
B, XAGREEMT AR5, B IR A
AT, HE P ] 8 M DCE-MRISS 0 S 4L
T AN R A8 B WP S 454 S T RE S
BA N HER B T wE . Ri2, ey
VNI

AW I A RE B, /o B
CA19-9., CAT24/K TR, $EoR
B e o AL R BERRAIR, VS CA19-9, CAT724
AKX TE T o IR o 7 0 e A e = A RN R
AR S T, MR LR A, SRR
R, IR A B A R R, DR R A
KPR FF R B CA19-9 8l A L5178
A R TR PR R i — P R R TR R A
YENARRE S PERP A SCPUR, FEAAETIRILE
Jo R R 0 1 fz, FLAR I AR 3k /K OF
i, WKk nl BE4R R B IR e R 1y
LA L R F R B IS W BR Y . CAT2402
A BT e E e — 28 & T R AR L1 28 =
THEM, [z T R 20 R e 4 40 i
B, [FREE FaERe g tr Y, FEAT
TH A IE e ) O A, B R e R Y
e, AR AN MRS SR, I A I R G I
WAEFR, MK 20 T 2 B
THCAT247KF-0] T2 B e B, s
AUPERRBE 5 iR A A oA AR B DDA O, PRI
TH CAT24LE R AR B e h 3k i I 35 22
5, HREE SRR DS, E it —
L HROCHZ M &L, IMLECA19-9, CAT24
IRV B — TP L 9 g o AR 1 5 B I 2
%, {H =% 5DCE-MRIZSEH ST i R

Ak F]96.88% , Ha 7w B A K ] 5 3 B v pEA
B AR B R U, AR T B
AR B S A IR IRYAR YT, LR AT RES
DCE-MRIZEN AR LA L T ik B 5 e o3
FEAREE, IMLTECA19-9, CAT724 MG A4k £
W B AR, S HARRNTE, AT
IR RS, MRS $5 i, DCE-MRIE
B L35 AR A 2 G T ek 200 B T8 A B 2 e
AT RS 12 WS RE ) T DCE-MRIFAIN a§ 1fi. 375 fith
RGP IS, AR iR Sk ikGE
—3

2i F Tk, DCE-MRIZ (K™, iAUC,
V.. ADC,off ) KIMIHFCA19-9, CAT24F KK
SAE AN ] 43 A0 AR BE 1 B M s AR A rp Y S B i

St SBIATE Rl R PEAL B 9 o AL R i 4
FrzZz—, HDCE-MRIZ¥( (K™, iAUC. V..
ADC,,...[H ) SIMiFCA19-9. CAT24/KFHEATT
BT R e e, XTI A 17 0 B S Ay e B s 5
T8 T8, EHARME) N EARTRFEA R
b WS AR T REAE A — 1w 2E, W B —
P REEAR B AT, IR PRIEA TN B
AR BE B (E

(& % X Bt

(1] E ar, WA, XRUR, &5, b EOCHESE B P 1
e EERGAZ? [J] . PHEREITRF K, 2020,
41(10):1633-1642.

(2] ARAIRE, FUfra, L. mEyiis i 2 M R2* AR TE B
AT S - e BRI [0 ] . I R 7 4435, 2019,
38(4): 650-653.

[3] IPPOLITO D, DRAGO S G, PECORELLI A, et al. Role of
dynamic perfusion magnetic resonance imaging in patients with
local advanced rectal cancer [ J | . World J Gastroenterol, 2020,
26(20): 2657-2668.

(4] X1 BE ) 52, Ak, 45 MRUM EREARTTITAN 9 6 (5
Whoe [ ] . IR RATS 2425, 2019, 38(10): 1886-1890.

[5]  BCy, Vrsehs, EIm, 45, DCE-MRIKDWIRRFHEXT L
BRFEHGPALL 21 L Ki-6T R IR W BT (1] . P E
B2 T ARREEA], 2019, 38(2): 176-183.

[6] AZIZIAN A, RUHLMANN F, KRAUSE T, et al. CA19-9 for
detecting recurrence of pancreatic cancer [ J ] . Sci Rep, 2020,
10(1): 1332.

[7] GONG XY, ZHANG H. Diagnostic and prognostic values of
anti—helicobacter pylori antibody combined with serum CA724,
CA19-9, and CEA for young patients with early gastric cancer



308

gk #, % DCE-MRIZBJUEAS MIECA19-9. CAT247KF-EM T 1 9 B 3 40 AR F) e PRAJF 5T

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[J].J Clin Lab Anal, 2020, 34(7): €23268.
FEAEN, T4 KRS EMINRHEN =2 (A RASIRNL
FHFERE2013ETT I ) 2 2R Mefdise (1] . RS ISR
7R, 2013, 33(8): 645-649.
TR i (45 B2y AEQ010/1) ) s [1] .
EH AR, 2011, 14(1):1-4.
MENG X C, XIA W, XIE P Y, et al. Preoperative radiomic
signature based on multiparametric magnetic resonance imaging
for noninvasive evaluation of biological characteristics in rectal
cancer [ J ] . Eur Radiol, 2019, 29(6): 3200-3209.
HINES R B, JIBAN M J H, SPECOGNA A V, et al. Surveillance
colonoscopy in older stage I colon cancer patients and the
association with colon cancer—specific mortality [J].Am]J
Gastroenterol, 2020, 115(6): 924-933.
VIR, WIFRE, JEWIAE, 55 SRR MRIB A4 BOINEUL
185 HI R FL T B AHDEPERITTE [0 ] . IR #4435,
2019, 38(6): 1062-1067.
YANG J J, TANG A G, MA J F, et al. The reference intervals
for CA125, CA15-3, CA19-9, CA72-4, AFP, CEA, NSE and
CYFRA21-1 [ J ] . Scand J Clin Lab Invest, 2019, 79(1/2): 71—
74.
KANG S R, KIM H W, KIM H S. Evaluating the relationship
between dynamic contrast—enhanced MRI (DCE-MRI)
parameters and pathological characteristics in breast cancer
[J] .J Magn Reson Imaging, 2020, 52(5): 1360-1373.
CHOI'Y J, LEE I S, SONG Y S, et al. Diagnostic performance
of diffusion—-weighted (DWI) and dynamic contrast—enhanced
(DCE) MRI for the differentiation of benign from malignant soft—
tissue tumors [ J ] . J Magn Reson Imaging, 2019, 50(3): 798—
809.
TR, XURAS, AXFHES, 45, shASBE R R iU g h i
ARSI RAERIME [) ] . 50 = 4B 43R, 2019,
41(11): 1070-1076.

XA, XNk, 25 e, % DCE-MRIKIVIMEIR 75 & 1%

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

TG LGy 2 v 1) N S R T SRR Oe M [T ] .
SRR, 2020, 28(4): 256-259, 268.
CHOL'Y J, LEE I S, SONG Y S, et al. Diagnostic performance
of diffusion—-weighted (DWI) and dynamic contrast—enhanced
(DCE) MRI for the differentiation of benign from malignant soft—
tissue tumors [J ] .J Magn Reson Imaging, 2019, 50(3): 798—
809.
GU K W, KIM C K, CHOI C H, et al. Prognostic value of ADC
quantification for clinical outcome in uterine cervical cancer
treated with concurrent chemoradiotherapy [J] . Eur Radiol,
2019, 29(11): 6236-6244.
Wy, SETE, izl SRR RGeS
H AR Dukes S . R A5HERE N IR 3 AR B2 AR DG
(1] . PFEEBEMZE, 2019, 21(10): 1468-1472.
AR, BUGHE, FEBE, % HIEARTTADCH 5 MR 5
PREE K Ki-6TH TR B ARG E [T ] . WL EE~#, 2019,
41(7): 661-664.
X OGE KB, XU, 4%, MRIX ELM R AR PS80 1
WEFE [T ] IR 24 2%5K, 2019, 38(10): 1886-1890.
TR, ek, BE R, 5. A RNISE M 4350 R b
YAELs B T I R RS [ ] . SR =
2£,2019, 27(4): 615-618.
i BB 2% MBI, A ORATIME CEARICA19-95IAK
A B RRIR RO ER  AOCR [T ] T E A Ak
RLHERE, 2019, 22(9): 741-743, 746.
BAE, B A, AT . RATILEFCEA, CA19-9, CA72-4
IR RIS 1~ 145 1 i T A S0 35 iU oy F90 ) A0
[T INZREEZ, 2019, 59(34): 66-69.

B Ph B, BN, 5. Sl T R R IR SR I A
L SRR A S A D T A N P A S8 IR S R 12
RLRERYEZIE [T ] . PR IR R S5 R, 2018, 25(4): 399
402.

Ok HB: 2022-01-30 &I H . 2022-02-26 )



