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Predictive Value of MR Diffusion-weighted
Imaging ADC Values Combined with
Serum Tumor Markers for Postoperative
Recurrence and Metastasis in Patients with
Colorectal Cancer*
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Province, China

ABSTRACT

Objective To study the predictive value of the apparent diffusion coefficient of MR diffusion weighted
imaging (ADC) value combined with serum tumor marker carcinoembryonic antigen (CEA), sugar
antigen (CA) 242 and CA199 for postoperative recurrence and metastasis in patients with colorectal
cancer. Methods 120 colorectal cancer patients treated from January 2020 to January 2021 as
colorectal cancer group, and 120 healthy patients with colorectal cancer screening as healthy group,
were examined by MR diffusion weighted imaging, obtained ADC values, determined the levels of
tumor markers such as serum CEA, CA242, CA199, and compared the differences in ADC values,
CEA, CA242, CA199 levels and the expression differences in colorectal cancer patients with different
clinical characteristics. All patients with colorectal cancer were followed up in outpatient service
for 24 months. According to the postoperative follow-up results, they were divided into recurrence
and metastasis groups. The clinical data, ADC value, CEA, CA242 and CA199 levels were compared,
and the efficacy and correlation of ADC value, CEA, CA 2, CA242 and CA199 to predict postoperative
recurrence and metastasis were analyzed. Resufts TCompared with the healthy group, CEA, CA242 and
CA199 levels increased (P<0.05). The ADC value in patients with stage [I] and low differentiation of
colorectal cancer in TNM stage was lower than that in patients with stage [ /Il and moderate/high
differentiation (P<0.05). Compared with the group without recurrence, ADC values decreased and
CEA, CA242 and CA199 levels increased (P<0.05). Multivariate Logistic regression analysis showed that
postoperative recurrence and metastasis of colorectal cancer patients were influenced by factors such
as TNM stage, degree of differentiation, vascular invasion, ADC value, CEA, CA242 and CA199. ROC
curve showed that the AUC of ADC, CEA, CA242, CA199 were 0.897,0.800,0.829,0.783, ADC, CA242,
CA199; ADC combined with CEA, CA242 and CA199 [AUC (95%Cl) =0.934, sensitivity and specificity
were 90.65%, 84.53%, respectively]. After analysis of the correlation between ADC values and CEA,
CA242 and CA199, there was a significant negative relationship between ADC values and CEA, CA242
and CA199 (P<0.05). Conclusion Magnetic resonance diffusion-weighted imaging ADC values decrease
in patients with colorectal cancer and have increased levels of tumor markers, which are related to
postoperative recurrence and metastasis in patients, or can be used as an important means to predict
postoperative recurrence and metastasis in patients with colorectal cancer.

Keywords: Magnetic Resonance Diffusion-weighted Imaging; Apparent Diffusion Coefficient; Colorectal
Cancer; Tumor Markers; Postoperative Recurrence and Metastasis
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feRA 120 1.35£0.24 231%£057 11.89%2.24 1546+1.13
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P <0.001 <0.001 <0.001 <0.001
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T 45 0.79%0.10 18.89£2.79 78.79%10.12 64.97+8.55
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p 0.350 0.244 0.584 0.930
F(%) =260 30 0.80+0.14 18.78+2.12 78.68+9.21 64.32+7.54
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F 1.559 1.389 0.236 0.452
0.201 0.238 0.583 0.509
MEAE EHF 68 0.81%0.13 18.75%1.79 79.85%9.09 65.42+8.98
£ 52 0.80%+0.14 18.59+1.68 79.34%10.23 65.98+7.24
t 0.404 0.498 0.288 0.367
p 0.687 0.619 0.774 0.714
YRR (cm)=5 51 0.85+0.18 18.42+1.56 79.44%8.79 65.42+7.11
<5 69 0.84%0.15 17.94%1.12 78.86%9.02 64.89+8.53
t 0.331 1.963 0.352 0.361
p 0.741 0.052 0.725 0.719
TNMSER  1H 46 0.99+0.10 15.46+1.47 60.43+7.68 51.98+3.80
1§:] 42 0.80+0.11 20.32+2.53 76.84+8.97 60.02+6.54
TR 32 0.67+0.12 29.98+2.32 89.09+10.32 76.52+7.75
F 19.200 152.280 21.090 27.810
P <0.001 <0.001 <0.001 <0.001
DHEE  RoK 41 0.65%+0.09 14.56+1.57 61.21+6.53 50.43+2.45
Rk 49 0.79%+0.12 21.43+1.89 79.87+8.02 61.42+5.02
=91 30 0.93+0.23 31.32+2.43 87.78+11.45 74.76+7.64
F 10.653 52.920 18.570 28.695
p <0.001 <0.001 <0.001 <0.001
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(n=48) (n=72) EREBA 48  0.60£0.10 3253+3.12 883241053 74.53+857
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HRERE 38 17(35.42) 21(29.17) 1188 0.334  0.187  11.043 <0.001 2.587  1.970~6.785
B E =17 68  28(58.33) 40(55.56)  0.090 0.764 IIIHA 0412 0224  10.443 <0.001 3.790  2.798~9.796
3] 52 20(41.67) 32(44.44) DHERE(BR: 521k)
MEER(cm) =5 51  21(43.75) 30(41.67)  0.051 0.821 ™% 0456 0121  11.034 <0.001 3.678  2.009~5.768
<5 69  27(56.25) 42(58.33) £59% 0412 0167  12.845 <0.001 3.776  2.043~7.905
TNM%HA 1 8 46 12(25.00) 34(47.22)  15510<0.001 RBKERILE(BR: %)
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DIRE Batk 41 27(56.25) 14(19.44)  19.330<0.001 CEA 0346  0.134  7.000 <0.001 2679  1.786~3.285
haf 49 16(33.33) 33(45.83) CA242 0328 0154  7.069  <0.001 2.675  1.969~3.806
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BEEL 5 30 11(22.92) 19(26.39)  0.185 0.667  3&t% AUC(95%Cl) ELE HRBE%)  BRE%)
x 90  37(77.08) 53(73.61) ADC{E 0.897 0.87X10°*mm?/s 88.97 82.31
BRE TI~T2 49  18(37.50) 31(43.06)  0.368 0.544  CEA 0.800 21.78ng/mL 80.15 79.00
T3~T4 71  30(62.50) 41(56.94) CA242 0.829 68.76U/mL 83.24 75.34
RiEBTFAR Wy 63 21(43.75) 42(58.33)  2.456 0.117  CA199 0.783 63.89U/mL 79.87 70.89
BT 57 27(56.25) 30(41.67) = 0.934 — 90.65 84.53
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