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ABSTRACT Objective: To investigate the application of CT enhancement in the staging of colon cancer and the diagnostic value of
combined serum CEA, CA199, CA724 and microRNA-21 in benign and malignant lesions. Methods: 85 patients with colon cancer
diagnosed in our hospital from March 2018 to March 2022 were included in the observation group, and 85 patients with colon benign
tumors in the same period were included in the control group.Based on the pathological results as the gold standard, the diagnostic value
of CT enhanced staging in T, N, M staging of colon cancer patients was analyzed,and compared the serum CEA, CA199, CA724,
microRNA-21 levels between the two groups. At the same time, evaluated the value of CT enhancement and serum CEA, CA199,
CA724, microRNA-21 alone and joint in the diagnosis of benign and malignant lesions of colon cancer. Results: The accuracy of CT
enhanced T staging was 88.2%, with high consistency (Kappa value=0.812); The accuracy rate of CT enhanced N staging was 63.5%,
with general consistency (Kappa value=0.449); The accuracy rate of CT enhanced M staging was 90.6%, with high consistency (Kappa
value=0.739). The levels of serum CEA, CA199, CA724 and microRNA-21 in the observation group were higher than those in the
control group(P<0.05). The analysis results of the receiver operation characteristic curve(ROC) of the subjects showed that the area under
the ROC curve (AUC) (0.95CI) of CT enhancement and serum CEA, CA199, CA724 and microRNA-21 in the diagnosis of benign and
malignant lesions of colon cancer were 0.783, 0.722 (0.497~0.944), 0.694 (0.475~0.916), 0.704 (0.434~0.977), 0.687 (0.393~0.967)

and 0.917 (0.829~0.982), respectively. 75 patients with malignant colon cancer were examined by CT enhancement and joint with
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serum CEA, CA199, CA724 and microRNA-21. The diagnostic sensitivity was 88.2%, specificity was 90.6%, and accuracy was 89.4%.

Conclusion: CT enhancement can be applied to the staging of colon cancer,and the joint of CT enhancement with serum CEA, CA199,

CA724 and microRNA-21 can effectively and accurately determine the benign and malignant lesions of colon cancer, which has

important clinical significance in improving the diagnosis of colon cancer.
Key words: CT enhancement; CEA; CA199; CA724; MicroRNA-21; Colon cancer; Staging; Benign and malignant lesions
Chinese Library Classification(CLC): R735.3 Document code: A

Article ID: 1673-6273(2023)20-3923-06

YN

]

i}

S5l R T —FEE MR, B R s AR T R 1R
Mo WHEFRNRI, Z28UR E SR &Ry h i, s
AETFARIFHL, 45 BB WA 2 R KR . SR N
MR (CT 2R e West i i 2y X, Horp CT
R — AR R R T B, 2 S 500UR, v AN A A
JEE VA T SR KR I IR A JEAS RO RS, OF B
B B A RS W G R e m a8 R IR T AR, |
CT 5B X AN T 1 em (9 B = R USRI 3R AT, R 25
G HADT-BAATIZW, I R (CEA) B HT R 199
(CA199) ., HisEPr)s 724 ( CAT724) Ffd/Iy RNA-21(microR-
NA-21) R —F 55 45w 0% 22 B VI 35 24 R pm s, K
A R EE, AT LABETT T0HCE A R ) & R VRS BUE
B LRI W Mg T B B B A . AR B AR CT
R TE LS 9 o> Wb (4 N R v CEA (CA199 ., CAT24
K microRNA-21 X R BM A (2 Wi (8, IARGE AN F o

I PRE % ik

1.1 —f&EHR

FFBE 2018 4F 3 H & 2022 4F 3 AHIS Y 85 Hl4h i
FNAERAL R IFI 85 45 i B Tyl F8 5 0 AR R .
PSR 5 1 49 4], Lot 36 i RIS 41~78 & TSR
(59.73+2.59)% ; X BRAL 53 14 47 5], Lok 38 3] ; 4k 42~79 %,
TEJAF 4 (60.052.72) %, BRALIG R BORHLER , 22 7 LG HF 0
X(P>0.05), AW thit, ZBE RFENE, P B2 R
DLt ATRHE 0 FFE (T ESS B EI2YTMNE (2017 4F
WOV EE RS WibR e ;0 R RGP 50 FEAENRYR (8
I R IMAFEERE 0 IGIRTOR ST 2B % HEBRIRE 0 B8
PP ;0 AHHME MR SR ;o &I AR
firgrse BIFPIRB IR ;0  IEIRFUBIA 2355
1.2 Fik

WS R B AAER A A R 4R AT | d 28088, HEspE.
PRz A 1.5%5 2000 mL i SR KR4, CT H3RIAFEET 4 h
A3 (E]F% 80 min X 500 mL FlHf| 7k O, SR A 128 HE
256 JZUE0E CT 4583945 {Y (%15 Brilliance iCT 256 2 ). Bl
BM, AT L 2 Wy BERG @ AG 2, R A IR LT 2 kB
A TGN KRR EER R E R 0.75 mm, B H %
JH i e S 80~100 mL 1455 X} b7, 3.0 mL/s, 25~28 s X} 5l
WkHEATFIA , 1 min XF 1 BRHATAIH, ER A AEESS 3 min
JEVEAT o SR AT AR T Al A B A R vE AT R &
TFHiER,

1.3 WMELIEHR

13.1 CT #EHHEREBNEREERE T.NM S HSEHMN
B CT HgimsrHAbRifE : LUE PRGE— i o bs R 4 < 0
R (T) 40 T1-2 WoR B3 MG EE L ok, vl vE i 2
PG RAIEIB ; T3 (B F S R RE I G AN 6T, 05T i 2 B g
JTRIER ;s T4 587 SR 38 iR R AL A i iy (BT B8 o, 9T B 2 RIR &
HRER ABITHNZ IR, o Rk B R (N)
A3 :NO I B 58 AR L 5 e o U Hh BRI 42, CT 15
SIS BT 8 mm; N1 TR B R A3k EL 48 ok B B
RIS, CT 1y 2 Bk L 45 AL TF 8 mm; N2 B7w CT Y
PRI LS EARAE S mm Ll E (fU4E 8 mm), o imAbiERE
(M) 40401 : MO FHUA A H B A2 s M1 R B H B Ab
R

1.3.2 & CEA.CA199,CAT24 microRNA-21 /KEME R
P AR E K 5 mL, 3 000 r/min 250> 15 min 4325 Il 3,
MM CEA CA199, CA724 /K-t % [K Cobas e601 F 4 [ 3
GBE TN E o 8 R 22580 58 microRNA-21, #AF AL
R ZHIRBEE . RAEPIR, 10 min/ YR 5 45l 100%
95% .80% .75% Z, FE L K DEPC-H,O [l I F /K 4k — ¥k , 5 min/
Ko 7E 02N HC1 i 5 min, {fi [} PBS J%E =YK, 5 min/
W 7 40 pg/mL FE A K =i FIFE 20 min, PBS "FiRA
0.2%H 22 , TR/ BE =K, 5 min/ I, fii ] 4% 2 58 P [ 5
10 min, F-X M PBS 5B, 5 min/ K, SR G 7E BE R I . =
QWA R R MR 10 min, {1 PBS JEVEMIIR, 5 min/ 1%,
WE K 49.5CHIZR2E 2 h, BN 50°C 38R i 5XSSC
VRV, 20 min/ YK, 50%32 85 F LG /2XSSC 50°C M=
W R,20 min/ K, A TBST WEVEHIK, 5 min/ K, FEZE R T 1
1 1 h i —3t 4°C PR A% # H TBST iF kK,
10 min/ X . i ] BCIP/NBT 4 €63 2% i op R 5 UK, 10 min/
X fd F BCIP/NBT £ REAb YL 7, 4~48 h, TE ¥ &4 pHS.0, &k
PR AR U KRS Ve T4, S JE K B Ao MRS AR 4
i 5 v 2 TR € U/ >4 microRNA-21 FHPEYL (i 2K
FE R e 2

1.3.3 CT &38R M5 CEA.CA199,.CA724 . microRNA-21 2B
LHERTBERTHMNME FHZRE T/ERFE#Z(ROC)
WALSS w2 Witk g, /8 CT 3458 K i 7% CEA (CA199,
CA724 microRNA-21 Bl B & 25 s 2 W i RBUE . R
P TS, AV bR : (1) —fB 0 B, CEA IE# 5%
B} 0~5.0 ng/mL 8 3 1E# (BRI A BHAE ; CA199 IE# S2%{H K
0~37.0 ng/mL, 3 IF & (H B4 B ;CAT24 IEH S5 E N
0~6.90 ng/mL, j#3 1E 5 {5 Bk BH 14 ; microRNA-21 7€ g 40 i
TP RS R B 6 URE B Ry B 5 (2) 2 Wi e s i i, LR



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.20 OCT.2023

- 3925 .

FH ROC 43T F-B , LA R 298 R ES A e kT (B, R TR E
LW
1.4 Git=FHiE

5 Sk A SPSS22.0 B A4 AT, THECBERN [ (%) 138
IR R o K (B IE o2 A58 ), T R (s ) o, 2R
¢ R H (RAGIE ¢ K36 ), P<0.05 FRE R HA S 2%E L, It
Sh IS E T P42 B0 CT 385 A B4 40, ok A
XTRJ7 kg , 2 WU Y R = R/ RRPE L +
BB PE A x100% , 45 5P = FLRAPE AB /(B FIPE AH +
FEHE AZL)x100% , ARt =C PR A B+ BB A0/ (B

PENEL + BRIIPEAK + B O AEL + BRI A x100%,
iz Kappa Z 506025 5 B9 — 350 (Kappa0.61~0.80 22 1] hy 45
B ) o FELEUE AR RN AR, SR A ROC 43041 . 24845
-G iy U 57 Logistic |90 PFAEAAY, L Logit(P/1-P)
kG I FH B R PR e A AR R

2 BR

2.1 CTH RS EREEE T SH2HMNE
DU EREE R S brvE , CT 1858 T 4 MR R N 88.2%,—
PR (Kappa 18 =0.812), W3 1,

® | CTHRSHMERERE T S HISHMNE%)

Table 1 Diagnostic value of CT enhanced staging for T staging of patients with colon cancer(n,% )

CT enhanced staging
Pathological stage n Kappa value
T, T, Ta Accuracy rate
T, 22 18 3 1 81.8
T; 21 2 17 2 81.0
T, 42 1 1 40 95.2
Totals 85 21 21 43 88.2 0.812
22 CTIERSHAN 4 RnE BE N S HiSE M E HE— B (Kappa [ =0.449) . W.3% 2.
DA BEEE SR A G bnife, CT 4§58 N - ERS R 63.5%, —
R2CTIRS PN ERERE N SHISHMNE%)
Table 2 Diagnostic value of CT enhanced staging for N staging of patients with colon cancer(n,% )
CT enhanced staging
Pathological stage n Kappa value
NO N1 N2 Accuracy rate
No 39 24 10 5 61.5
N, 22 4 15 3 68.2
N, 24 3 6 15 62.5
Totals 85 31 31 23 63.5 0.449
2.3 CT iR B S EE M S S INME e —3 M (Kappa fH =0.739) . T3 3.
LA BRGSO G hmifiE, CT 3458 M 20 IR < 90.6%,
R 3 CTHBRS YL EESE M S HISEHNE%)
Table 3 Diagnostic value of CT enhanced staging for M staging of patients with colon cancer(n,% )
CT enhanced staging
Pathological stage n Kappa value
M, M, Accuracy rate
M, 66 61 5 92.4
M, 19 3 16 84.2
Totals 85 64 21 90.6 0.739

2.4 IiE CEA,CA199.CA724 microRNA-21 7k F L%

WLELLH 1M 7% CEA .CA199 .CA724 .microRNA-21 /K-35 15
TXFIRLL(P<0.05), W3 4,
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Table 4 Comparison of serum CEA, CA199, CA724 and microRNA-21 levels between the two groups( x=s )

Groups n CEA(ng/mL) CA199(ng/mL) CA724(ng/mL) microRNA-21
Control group 85 3.14+1.50 20.38+9.39 5.60+2.53 1.71+0.76
Observation group 85 29.62+10.75 52.71+16.03 17.27+8.18 4.59+2.03
T value 22.492 16.044 12.566 12.250
P value 0.000 0.000 0.000 0.000

SO EURE R MERR . (2)I6A I (LogP 4 :
7. Logistic [l XU TAG / TOMASERY , 57 A8 iy 25 I g R 9 728
B 1= %1, 0= RE), A2 E A& B E R R & CT
BRI WEs R (WM 1= B, 0= &) FIXT R 17 CEA
CA199 ,CA724 microRNA-21 GELEBE IR A A ), W 5.
A JE] I BT AR AU Logit (P/1-P)=-0.061 +0.502xCT 355
+0.070xCEA (ng/mL)+0.036xCA199 (ng/mL)+0.082xCA724
(ng/mL)+0.092xmicroRNA-21 Ay ik-A 7 F A4 i FE 28 1t 8
13 ROC 4347 o 43 Mt R 7R CT 345 K IfiL 55 CEA CA199,

CA724 :microRNA-21 Al K B 512 W 45 1 9 B I 1 95 78 1)
ROC M4 F oy L (AUC) (0.95CI) 43 %1 Sk 0.783.0.722
(0.497~0.944) .0.694 (0.475~0.916).0.704 (0.434~0.977) .
0.687(0.393~0.967) .0.917(0.829~0.982), HH CT Hsmie £
L R R 69 1) IS R 81.2%, KERMEN 75.3%,
YERAME R 78.2%, CT HE3RIK-A 113 CEA .CA199 CA724 mi-
croRNA-21 F 25 WPk a3 75 0], 2 W R U 88.2%,
TSR 90.6% , HERATE A 89.4%. WLFE 6.8 7. K 1.

3 5 Logistic [B] 3 FNI#EEY

Table 5 Logistic regression prediction model

Indexes Assignment B Wald 2 P OR OR 0.95CI
Constant - -0.061 0.017 13.137 0.000 - -
CT enhancement 1=malignant, 0=Benign 0.502 0.163 9.476 0.002 1.652 1.200~2.274
Continuous numerical
CEA . 0.070 0.019 13.608 0.000 1.072 1.033~1.113
prototype input
Continuous numerical
CA199 . 0.036 0.013 7.496 0.006 1.037 1.010~1.064
prototype input
Continuous numerical
CA724 ) 0.082 0.027 9.546 0.002 1.085 1.030~1.143
prototype input
. Continuous numerical
microRNA-21 0.092 0.022 17.808 0.000 1.096 1.051~1.144

prototype input

& 6 CT 138 % I 5 CEA.CA199,CA724 . microRNA-21 By Bk &S M L5 70

EMERER ROC AR

Table 6 ROC analysis results of CT enhancement and serum CEA, CA199, CA724, microRNA-21 alone and joint in the diagnosis of benign

and malignant lesions of colon cancer

Indexes AUC(0.95CI) Threshold Sensitivity(n/N) Specificity(n/N) Joden index Accuracy(n/N)

CT enhancement 0.783 1 (malignant) 0.812(69/85) 0.753(64/85) 0.565 0.782(133/170)
CEA 0.722(0.497~0.944) 8 0.729(62/85) 0.706(60/85) 0.435 0.718(122/170)
CA199 0.694(0.475~0.916) 35 0.706(60/85) 0.694(59/85) 0.400 0.700(119/170)
CA724 0.704(0.434~0.977) 10 0.718(61/85) 0.694(59/85) 0.412 0.706(120/170)
microRNA-21  0.687(0.393~0.967) 3 0.682(58/85) 0.659(56/85) 0.341 0.671(114/170)
Joint application  0.917(0.829~0.982) 34 0.882(75/85) 0.906(77/85) 0.788 0.894(152/170)

Note: CT enhancement was binary data, without ROC analysis, and its AUC was calculated based on SexSp, and 0.95CI was not estimated.

3 3
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Table 7 The value of CT enhancement and serum CEA, CA199, CA724, microRNA-21 alone and joint in the diagnosis of benign

and malignant lesions of colon cancer

CT enhancement

Joint application model

Pathological results

Malignant Benign Malignant Benign
Malignant 69 75 10
Benign 21 8 77
10 P T3.T4 9] CT B3RS0 SR o0 WA B — Bbk . CT 13
N Jr B 302 63.5%, —EtkE—fit. CT 15 M 43 ke %
os | 72 90.6%, HAH R —2tE. ROC 4p#7 i, CT M SRIGK £ i
1% CEA .CA199 CA724 microRNA-21 {2 Wi 4% 7 i BL WL 25
[ AUC ¥ F ki . CT Hsi i A Ak 25 1 e 1R 2 69 1],
2 06T LW REUE R 81.2% , F MR 75.3%, ERATE A 78.2%, CT 3
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3. - WS 75 ), IR Ay 88.2% 455N 90.6% MW
—o— CEA 489.4%. $R CT HESE A AT AN T 251 409, OF B CT
ey 1438 45 45 1L 3§ CEA (CA199 CA724 J% microRNA-21 ] LI A5
02 —v— microRNA-21 R0 A A DR 23 o 1) L A P A 0L, X 418 o 285 7 s ) 12 Wl
084476 Cat il poiat AT TR L. 4R RS T 1 P 2 2 80 CT
ool L Kt , 18 22 1 o 1 LA BR AR 20 2 B0 B9 T4, 4 e 2 41
00 . o 05 b 18 SYPER KRGS LI 1) 7 B, A B T Rg 18 e e LA R g 43

1-Specificity
& 1 CT 138 K 1% CEA.CA199.CA724 . microRNA-21 Bk B &2
i 45 b7 8 R AR MR I ROC #Zk

Fig.1 ROC curve of CT enhancement and serum CEA, CA199, CA724,

microRNA-21 alone and joint in diagnosis of benign and malignant lesions
of colon cancer
Note: CT enhancement was binary data,without ROC analysis,but also
processed according to ROC analysis,and ROC curve (broken line) was

drawn.
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