55 46 B3 2 1] LN A N Vol.46 No.2

e 214 - 2025 4F 2 A JOURNAL OF HEBEI MEDICAL UNIVERSITY Feb. 2025
+ -
. -L/l’_\, % .

Z B MRI BEA i bs 59 (CA19-9 .CA72-4 .CEA |
AFP)TE B AR BT T 23 W B g A ik & =2 AR HH )
Wi e

B2 AN
U148 B0 T 48 = A RS T B i SR L DU 1T JR 610000)

(HEE] Be HiT2 A EE 514 (multimodal magnetic resonance imaging » MRD) B & it 983 A5 i 4 D22
YL 19-9 (carbohydrate Antigen 19-9, CA19-9). & $i J& 72-4 (cancer Antigen 72-4., CA72-4). J& IR ¥i J&
(carcinoembryonic Antigen, CEA) . H! Jii 7§ H (alpha-fetoprotein, AFP) J7E B I 3 R aii T 42> W] K g BE 41 bk 4 12 18
(extramural vascular invasion. EMVD H 2 Wi (6. FiE DUJIA ARS8 = N R E B0 m B B & 136
Bl AR 5 6 B4 IV h A b e, T BB Y b A7 28 MRI AR & CA19-9.CAT72-4 .CEA . AFP /K46 I, AR 4
S EZ W25 4 EMVI BHYE4L (58 $i) 5 EMVI FIPE4L (78 #i), L4 2 41 MRI K 25 45 2 & CA19-9.CA72-4,
CEA.AFP /K¥, R HZ i #H TAERAE £k (receiver operating characteristic, ROC) 43 #T Z 4 MRI B4 CA19-9,
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The diagnostic value of multimodal MRI combined with tumor markers CA19-9, CA72-4,
CEA, and AFP in preoperative T staging and EMVI of rectal cancer
WANG Wan-ting, DAN Ba-yu-zhen
(Department of Radiology s the Third People’s Hospital of Chengdu City ,
Sichuan Province , Chengdu 610000, China)

[Abstract] Objective To explore the diagnostic value of multimodal magnetic resonance
imaging (MRI) combined with tumor markers [ carbohydrate Antigen 19-9 (CA19-9), cancer
antigen 72-4 (CA72-4), carcinoembryonic antigen (CEA), alpha-fetoprotein ( AFP)] in the
preoperative T staging and extramural venous invasion (EMVI) of rectal cancer. Methods A
retrospective analysis was conducted on 136 patients with rectal cancer treated at the Third

People’ s Hospital of Chengdu City. Using postoperative pathological staging as the gold
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standard, all patients underwent multimodal MRI and levels of CA19-9, CA72-4, CEA, and AFP
were detected. Based on results of pathological diagnosis, patients were divided into positive
EMVI group (n =58) and negative EMVI group (n=78). MRI results and levels of CA19-9,
CA72-4, CEA, and AFP in the two groups were compared, and the diagnostic efficacy of
multimodal MRI combined with these tumor markers in preoperative T staging and EMVI was
analyzed using receiver operating characteristic (ROC) curves. Results Preoperative T staging
showed 12 patients in T1, 22 in T2, 68 in T3, and 34 in T4. By multimodal MRI, 8 patients were
diagnosed as T1, 16 as T2, 59 as T3, and 29 as T4. The levels of CA19-9 (43.14+4.28) kU/L,
CA72-4 (12.8842.69) kU/L, CEA (23.11£2.89) pg/L, and AFP (21.25+2.64) pg/L in T3—
T4 were higher than those in T1-T2 (10.33£2.03) kU/L, (6.12+1.47) kU/L, (13.1543.24)
pg/L, (16.2543.27) pg/L (P<C0.05). Positive EMVI group had higher Ktrans, Kep, and lower
ADC compared with the negative EMVI group; The levels of CA19-9 (55.87 =5.63) kU/L,
CA72-4 (14.92+3.12) kU/L, and CEA (14.89 4 2.14) pg/L were higher than those in the
negative EMVTI group (9.42+2.01) kU/L, (7.21£1.54) kU/L, (7.8441.56) pg/L (P<C0.05).
ROC analysis showed that multimodal MRI combined with tumor markers in EMVI diagnosis had
a sensitivity of 93.1% and a specificity of 97.4% , with an area under the ROC curve (AUC) of
0.975 (95% CI: 0.946 — 1.000), which was higher than single-item detection. Conclusion

Multimodal MRI combined with CA19-9, CA72-4, CEA, and AFP levels demonstrates high
sensitivity and specificity in the diagnosis of EMVI of rectal cancer, significantly outperforming

detection by each indicator alone. It provides a more accurate diagnostic basis for the preoperative

assessment of rectal cancer.
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]
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HME AR FEIE R . 3 47 M4 WA B Y M 45
S B B IS & A AR A () an gk LR B0 Bk R
I . EMVIFIE #4704 0 80 1; EMVI .15
R 2 83,
1.3 Giibsedisk W SPSS 26.0 48t #4440 by
Bdi . TPBCRRLCR R, IEA A TR R
K ¢ K L AR IE A A3 A B T i BEORR R RS 56
K H Z i E T AFE 5 E #h £& Creceiver operating
characteristic, ROC) ¥4l Z # 25 MRI Bk & I 98 #x
EW(CA19-9.CA72-4 .CEA AFP)TE H i A AT T
a3 B g BE AN KR AL Th B2 Wi s Rg . P<<0. 05

21 MRI T /458 RiGWES SR BN,
T1 89 12 1, T2 8 22 5], T3 # 68 1, T4 # 34 4],
2 MRIiZWi i T1 9 8 fl. T2 # 16 i, T3 ] 59
B, T4 B9 29 B, W3k 2,8 1.2,
£2 MRITHHER
Table 2 MRI T staging results

(n =136, %0

MRIT %5 HL 43 1 pnt
4348 T1 T2 T3 T4

T1 8 2 1 0 11

T2 3 16 5 1 25

T3 1 3 59 4 67

T4 0 1 3 29 33
it 12 22 68 34 136

1
T4,N2,CRM( — ) ,EMVI(—)
Figure 1 Lower rectal cancer involving the anal canal

complex, with suspected involvement of the posterior vaginal
wall, T4, N2, CRM (—), EMVI (—)

2 HEFHERE TINOMX,MRF(— ), B MELZE
Figure 2 Mid-rectal cancer T3NOMx, MRF (— ), and no

extramural vascular invasion
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EMVI [l ¥ 20 Ktrans, Kep & EMVI [ 1 41 &,

ADC 8 EMVI MK, Z R A FH T2 E XL (P<

0.05), L3 4,

24 EMVI [A¥E4H 5 EMVI B4 % CA19-9,

CA72-4 ,CEA,AFP K F b EMVI HE AR

CA19-9,CA72-4 .CEA /K- T EMVI FAE 4, 22

SAEGI R L (P<<0.05) L% 5,

25 MRIBA Mg bR S E B ARET T 40 W
WA ROC Z5H BoR, 245 MRI A I

bR S W E R ARG T 43 3 b 1912 B 0% RE R
SN 94.1%.94. 1%, ROC #1 £ T M L Carea
under curve, AUC)H 0.947, W3 6 .18 3.

2.6 MRIE?é%ﬂq“)@*ﬁ/u%fﬁ%ﬁ%E)*zﬁf‘ﬂﬂ(r&{x
B2kl ROC 458 TR, 2 MRI B
G MR bR S AE EMVI 12 W U JRE R R
93.1%.97.4%, AUC A 0.975(95% CI : 0. 946 ~
1.000), WL3% 7. . 4,

3 TI~T2 8. T3~T4 HI# CA19-9.CA72-4 .CEAAFP 7k ¥ tE 52
Table 3 Comparison of CA19-9, CA72-4, CEA, and AFP levels between T1—T2 and T3—T4 stages

(r=*s)
41531 111 % CA19-9(kU/L) CA72-4(kU/L) CEA(pg/L) AFP(pg/L)
Ti1~T2 # 34 10.3342.03 6.1241.47 13.1543.24 16.25+3.27
T3~T4 # 102 43.14+4.28 12.88+2.69 23.11+2.89 21.25+2.64
¢t fH 43.035 13.952 16.878 8.991
P i <£0.001 <£0.001 <£0.001 <<0.001
F4 EMVIFEEASHEEAN VMR S8LEER
Table 4 Comparison of MRI parameters between positive and negative EMVI groups
[M(QR)]
20 51 1) % Ktrans Kep Ve ADC
EMVI 4 58 0.41(0.58) 0.66(0.77) 0.62(0.26) 0.83(0.52)
EMVT B4 78 0.78(0.29) 1.18(0.46) 0.60(0.23) 0.72(0.44)
Z 4.588 5.252 0.634 2.013
P4 <0.001 <0.001 0.526 0.044
*5 EMVIMEEHS EMVI BB HE CA19-9,CA72-4 . CEAAFP K E L&
Table 5 Comparison of CA19-9, CA72-4, CEA, and AFP levels between positive and negative EMVI groups
(r*xs)
451 1511 % CA19-9(kU/L) CA72-4(kU/L) CEA(pg/L) AFP(pg/L)
EMVI [P 24 58 55.87+5.63 14.92+3.12 14.89+2.14 3.1840.69
EMVI BA¥: 41 78 9.42+2.01 7.21+1.54 7.84+1.56 3.1740.66
t {8 67.389 18.955 22.227 0.086
P4 <0.001 <0.001 <0.001 0.932
6 MRIBEMENREVEEREATN T 2HINSHMNE
Table 6 Diagnostic value of MRI combined with tumor markers in preoperative T staging of rectal cancer
i H AUC 95%CI P fi EORE R U (%0) RS0
MRI 0.892 0.817~0.967 <0.001 0.784 93.1 85.3
CA19-9 0.877 0.794~0.960 <0.001 0.746 92.2 82.4
CAT72-4 0.907 0.815~0.947 <0.001 0.765 85.3 91.2
CEA 0.907 0.849~0.964 <0.001 0.765 85.3 91.2
AFP 0.808 0.721~0.896 <0.001 0.520 75.5 76.5
LSRRl 0.947 0.899~0.995 <<0.001 0.882 94.1 94.1
R7 MRIBEMENREYEEMEBEIRKERILHNSEHME
Table 7 Diagnostic value of MRI combined with tumor markers in EMVI of rectal cancer
i H AUC 95%CI P {4 EORE (el Y HBURBE (V) RSO
MRI 0.924 0.873~0.975 <<0.001 0.850 91.4 93.6
CA19-9 0.886 0.817~0.955 <0.001 0.850 91.4 93.6
CAT72-4 0.920 0.866~0.975 <0.001 0.794 89.7 89.7
CEA 0.903 0.842~0.964 <<0.001 0.799 91.4 88.5
ISR oAl 0.975 0.946~1.000 <<0.001 0.905 93.1 97.4
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Figure 3 ROC curve of MRI combined with tumor markers

for the diagnosis of preoperative T staging of rectal cancer
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Figure 2 ROC curve of MRI combined with tumor markers

for the diagnosis of EMVI of rectal cancer
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