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ABSTRACT Objective: To study the clinical value of multi-slice spiral CT (MSCT) combined with serum carbohydrate antigen
19-9 (CA19-9), cytokeratin 19 fragment antigen (CYFRA21-1) and Dickkopf-1 protein in the diagnosis of esophageal cancer. Methods:
102 suspected esophageal cancer patients who were admitted to the Jiangsu Cancer Hospital from January 2018 to December 2021 were
selected. According to the surgical and pathological results, they were divided into malignant group with 58 cases and benign group with
44 cases. All subjects were scanned with MSCT, and the MSCT imaging characteristics of the two groups were compared. The expres-
sion levels of serum CA19-9, CYFRA21-1 and Dickkopf-1 were detected and compared between the two groups. A risk prediction model
for the combined use of multiple indicators was developed by logistic regression, The efficacy of MSCT combined with serum CA19-9,
CYFRA21-1 and Dickkopf-1 proteins in the diagnosis of esophageal cancer was analyzed by receiver operating characteristic (ROC)
curve. Results: The proportion of number of cases with MSCT features with irregular shape and fuzzy boundary in the malignant group
was higher than those in the benign group (all P<<0.05). Association test P<0.05, indicating that the diagnostic method of MSCT and the
gold standard pathological method were significantly associated; The superiority test P>0.05 indicated that there was no significant differ-
ence between the advantages of MSCT diagnostic methods and gold standard pathological methods, MSCT diagnostic method is a more
valuable diagnostic method for esophageal cancer. The expression levels of serum CA19-9, CYFRA21-1 and Dickkopf-1 in malignant
group were higher than those in benign group (all P<<0.05). The ROC curve analysis showed that the area under the curve (0.863), sensi-
tivity (0.879), specificity (0.841) and yoden index (0.720) of MSCT combined with Serum CA19-9, CYFRA21-1 and Dickkopf-1 in diag-
nosing esophageal cancer were higher than those of MSCT, Serum CA19-9, CYFRA21-1 and Dickkopf-1. Conclusion: MSCT combined
with serum CA19-9, CYFRA21-1 and Dickkopf-1 protein has high clinical value in the diagnosis of esophageal cancer, which is worth
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(1)MSCT ¥ . {di Fi{%#s >~ Philips Brilliance 64 slice CT
(WA EECFRIHARD), ZRZERITA ZRE T e 2
K 6 h, U BHHEUMEMY , PR CT S5 AR, Af#Hs
BB R 120 kV, LR 280 mA, JZJEH 5 mm, JZ (8] #E
B 5 mm, BT 280 mm~350 mm, ZE[FEHEL 512% 512, 4
K5 o] 2 5 T DAL LU (7 [ Guerbet, #EiESC5-: H42022603 )
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ARG AE RS B (R 30 s, F48 0 T ToA 5 300 M RIS o Fh R B 2 44
AR B B W 2 WUH ke R Ao (2) L iE CAL9-9,
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-80°CukAf s TR o R FHFR AR RO S 3 A A DU it 375
CA19-9 CYFRA21-1 L) J% Dickkopf-1 Z5ik 7K, HARHR{EH g
ARG (B0 F B+ Roche A R]) Ui 547, CA19-9 IEHTE
FEl 0~39U/L,CYFRA21-1 1E % 7 [l 0~3.3 pg/L,Dickkopf-1
IEFJURE 0~13 pg/L.
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ROC-AUC(0.95CI) 43514 0.740(0.515~0.949) ,0.724(0.529~
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% 1 FH MSCT $HERIXT L (51, %)

Table 1 Comparison of MSCT characteristics between the two groups (n, %)

Items Malignant group(n=58)  Benign group(n=44) x P
<lcm 18(31.03) 13(29.55) 0.026 0.871
Diameter(cm)
=1cm 40(68.97) 31(79.45)
Regular 10(17.24) 20(45.45) 9.592 0.002
Shape
Irregular 48(82.76) 24(54.55)
Fuzzy 49(84.48) 8(18.18) 44.610 0.000
Boundary
Clear 9(15.52) 36(81.82)

B 1 BEEHIHN MSCT HIERM R RERELER
Fig.1 MSCT characteristics and pathological examination results of typical cases
EEESE,74 5, REI MSCT BERNRA R EEEER, AREN S, RUAKEMREKMAE—, B - SSFAEARAN, ERAmRN
BHERHRL REAREE, RERERELERRTIARERNMLEBHRAEME(* 200),

Note: The patient was a 74 year old male. Preoperative chest MSCT examination showed that the wall of the surrounding esophageal tube grew and the

density was uniform. The length and diameter of the lesion were consistent with the long axis of the esophagus. The tumor air interface was irregular. The

enhancement scan showed significantly uneven enhancement, suggesting esophageal cancer. The postoperative pathological examination showed that he

was a moderately differentiated squamous cell carcinoma of the esophagus(* 200 ).
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3 2 MSCT 2R EEARAE S #(n)
Table 2 Efficacy analysis of MSCT in the diagnosis of esophageal cancer(n)

MSCT Diagnosis Results
Indexes
N + -
Gold standard pathological + 58 48 10
findings - 44 11 33
Diagnostic efficacy
Diagnostic thresholds c +/Positive
parameters
ROC curve area AUC 0.789
Sensitivity Se 0.828 (48/58)
Specificity Sp 0.750 (33/44)
Accuracy Accuracy 0.794 (81/102)
Youden index Youden 0.578
Positive predictive value PV+ 0.814 (48/59)
Negative predictive value PV- 0.767 (33/43)
Concordance coefficient Kappa 0.579
Statistical inference Tests of Association x4 P 31.901, 0.000
Superiority test 2 P 0.000, 1.000

*= 3 WLEIME CA19-9.CYFRA21-1 K Dickkopf-1 Fik/KEIFEL (£ 5)

Table 3 Comparison of the expression levels of serum CA19-9, CYFRA21-1 and Dickkopf-1 between the two groups(x+ s )

Groups n CA19-9(U/mL) CYFRA21-1(pg/L) Dickkopf-1( wg/L)
Malignant group 58 151.37+ 23.16 5.32+ 1.03 2425+ 3.49
Benign group 44 32.06% 6.83 2.50%+ 0.34 6.87+ 1.02
t - 37.161 19.498 35.956
P - 0.000 0.000 0.000
x4 BRE R A (LogP 3K ) Z KUK Fum 2
Table 4 Risk prediction model of combined application (logP model)
Indicators / )
Assignment B Se Wald »° P OR OR 0.95CI
factors
Constant - -0.172 0.070 6.123 0.013 - -
Continuous numerical
CA19-9 0.078 0.028 7.537 0.006 1.081 1.023~1.143
prototype input
Continuous numerical
CYFRA21-1 . 0.062 0.017 13.485 0.000 1.064 1.029~1.100
prototype input
Continuous numerical
Dickkopf-1 ) 0.108 0.029 14312 0.000 1.114 1.053~1.178
prototype input
1 = irregular shape or
MSCT 0.885 0.300 8.678 0.003 2.422 1.345~4.366

fuzzy boundary, 0 = no

(RALJE LS, RVRT B AR AN, ML
CA19-9 CYFRA21-1 L) J Dickkopf-1 #ik /K457 F B4
2 LB A8 BRI CA19-9 . CYFRA21-1 L)% Dickkopf-1 5
RSB E Tk, SRR, CA19-9 2041k 2 45 g5 h 3 i,
B — b bR bR iy, ELA A 20 ML AW B, AR A E T
e W iE IR R ARG b pe A5 A, I A e v B AR U X

FAET LA, R R SRR AR SR S 2 — TR IE
AR Bt AR AT, AT AILAAR Hh B0 A LA R R S5 0 I
Fwn, FRBE IS S IEAHSCP, CYFRA21-1 & T 40l
HEHA B Tz TR i LU A R AR b, IR
ABRRZS S, CYFRA21-1 FEAR AN LA B R L 45 2 AR 3
AN 2 A A AR I, O i B A i 2 S BN A B Y
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3% 5 MSCT BE& & CA19-9.CYFRA21-1 LR Dickkopf-1 BB Hi & & BHIRALRT L
Table 5 Comparison of MSCT combined with serum CA19-9, CYFRA21-1 and Dickkopf-1 protein in the diagnosis of esophageal cancer

Index AUC(0.95CI) Threshold Sensitivity(n/N) Specificity(n/N) Jordan index Accuracy(n/N)
CA19-9 0.740(0.515~0.949) 100 U/mL 0.690(40/58) 0.750(33/44) 0.440 0.716(73/102)
CYFRA21-1 0.724(0.529~0.924) 4 ug/L 0.724(42/58) 0.727(32/44) 0.451 0.725(74/102)
Dickkopf-1 0.725(0.500~0.945) 15 ng/L 0.741(43/58) 0.705(31/44) 0.446 0.725(74/102)
Irregular shape or
MSCT 0.789 0.828(48/58) 0.750(33/44) 0.578 0.794(81/102)
fuzzy boundary
The joint model ~ 0.863(0.741~0.979) - 0.879(51/58) 0.841(37/44) 0.720 0.863(88/102)
1.0 cancers in 185 countries[J]. CA Cancer J Clin, 2018, 68(6): 394-424
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2-Specificity
& 2 MSCT Bx&Ifni& CA19-9.CYFRA21-1 LK Dickkopf-1 & B2 H#f
REER ROC Lk
Fig.2 ROC curve of MSCT combined with serum CA19-9, CYFRA21-1

and Dickkopf-1 protein in diagnosis of esophageal cancer
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