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ABSTRACT Objective: To explore the diagnostic value of color Doppler ultrasound combined with serum carcinoembryonic anti-
gen (CEA), carbohydrate antigen 125 (CA125), thymidine kinase 1 (TK1) and trefoil factor 1 (TFF1) in breast cancer. Methods: 97 pa-
tients with breast cancer who were admitted to our hospital from January 2019 to January 2022 were retrospectively selected as the obser-
vation group, and 97 patients with benign breast lesions who were admitted during the same period were selected as the control group.
All patients underwent color Doppler ultrasonography and serum CEA, CA125, TK1 and TFF1 detection. Ultrasonic characteristics and
ultrasonic parameters [pulsatility index (PI), peak systolic velocity (PSV), resistance index (RI)] were compared in the two groups. Serum
CEA, CA125, TK1 and TFF1 levels were compared in the two groups. The diagnostic value of color Doppler ultrasound combined with
serum CEA, CA125, TK1 and TFF1 and its diagnostic value alone were analyzed by receiver operating characteristic(ROC) curve. Results:
Compared with the control group, the unclear mass boundary, uneven internal echo, irregular shape and calcification ratio in the observa-
tion group were significantly increased(P<0.05). Compared with the control group, RI, PSV and PI in the observation group were signifi-
cantly higher (P<0.05). The proportion of blood flow signal grade III in the observation group was significantly higher than that in the
control group (P<0.05), and the proportion of blood flow signal grade 0 in the observation group was significantly lower than that in the
control group (P<0.05). Compared with the control group, the serum CEA, CA125, TK1, TFF1 levels in the observation group were sig-
nificantly higher (P<0.05). ROC curve found that the area under the curve (AUC) value, sensitivity and specificity of ultrasound diagnosis
of breast cancer were 0.773, 76.30% and 78.40% respectively. The AUC value, sensitivity and specificity of CEA in the diagnosis of
breast cancer were 0.774, 78.40% and 74.23% respectively. The AUC value, sensitivity and specificity of CA125 in diagnosing breast
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cancer were 0.824, 77.31% and 80.41% respectively. The AUC value, sensitivity and specificity of TK1 in diagnosing breast cancer were

0.818, 78.43% and 81.42% respectively. The AUC value, sensitivity and specificity of TFF1 in diagnosing breast cancer were 0.800,
78.42% and 77.31% respectively. The AUC value of color Doppler ultrasound combined with serum CEA, CA125, TK1, TFF1 in the di-

agnosis of breast cancer was 0.929, which was significantly better than that of each indicator used alone (P<0.05). Conclusion: Compared

with the single application of various indicators, color Doppler ultrasound combined with serum CEA, CA125, TK1, TFF1 has a higher

value in the diagnosis of breast cancer, which is helpful for the early screening of breast cancer.
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Table 1 Comparison of the characteristics in the two groups of color Doppler ultrasound images(n, % )

Ultrasonic characteristics Control group(n=97) Observation group(n=97) x? P
Boundary 74.424 <0.001
Clear 76(78.35) 16(16.49)
Unclear 21(21.65) 81(83.51)
Internal echo 18.559 <<0.001
Even 64(65.98) 34(35.05)
Uneven 33(34.02) 63(64.95)
Shape 36.561 <0.001
Regular 66(68.04) 24(24.74)
Irregular 31(31.96) 73(75.26)
Calcification 26.524 <<0.001
No 84(86.60) 51(52.58)
Yes 13(13.40) 46(47.42)

22 B AEBESH
SRR L, A48 RTPSV \PLHTH(P<<0.05)

TS LR 5 7 SR TR LU W 2 v T X R AL (P<<0.05),
WS ML AR 5704 0 G L (1 AR T X HRZH (P<<0.05) . L

PIEH IS 5 7 A ] L A Gt L (P<0.05), 3L 3R 2

R2 BWABESH

Table 2 Comparison of ultrasonic parameters in the two groups

Blood flow signal
Groups n PSV(cm/s) RI PI grade( grade 0/grade |
/grade 1l /grade I11)
Control group 97 12.23+ 1.58 0.65+ 0.05 0.99+ 0.21 47/29/15/6
Observation group 97 16.47+ 1.92 0.82+ 0.03 1.60+ 0.38 7/16/28/46
t/U -16.794 -28.714 -13.837 68.085
P <<0.001 <<0.001 <<0.001 <<0.001
2.3 L& WAMmE CEA.CA125, TK1,TFF1 7k F KR TR (P<0.05), WL3% 3.
SRR L, WIS R E T CEA (CA125 TK1,TFF1
% 3 LEMLAImTE CEA.CA125, TKI  TFF1 7K F (xt )
Table 3 Comparison of serum CEA, CA125, TK1, TFF1 levels in the two groups(xt s)
Groups n CEA(ng/mL) CA125(U/mL) TK1(pmol /L) TFF1(ng/mL)
Control group 97 1.88+ 0.42 23.32+ 3.21 1.28+ 0.30 0.66% 0.15
Observation group 97 9.24+ 2.13 40.00+ 5.56 2.34%+ 0.56 1.73% 0.40
t -33.388 -25.588 -16.433 -24.668
P <<0.001 <<0.001 <<0.001 <<0.001

24 BT HBEFEKAMFE CEA.CA125,TK1, TFF1 Ki2HT
MME R BIRS TN E
B2 WL S I 28 T AN (Area under curve, AUC)

18 R SRR IR 0.773.76.30%.78.40%, CEA 27,
g 1 AUC {8 . RBUE . R R AR IR 0.774.78.40% |
74.23%, CA125 ZWiFLIRIER) AUC (8 R BUE R BRI
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0.824.77.31%.80.41% . TK1 iZWrFL IR Y AUC {4 R 4
SR 0.818,78.43% .81.42% . TFF1 2 WiFLARJE #) AUC
(A RIBUE BRI 0.806,78.42% .77.31%. R (02 E )

A BEA MY CEA CA125 . TK1 K TFF1 Wil IR Y AUC
H R B EER Y 0.929 .83.50% .82.50% , & 2 H F4%
TFEHr s H (P<0.05), W34 I 1,

%* 4 ROC X BH

Table 4 ROC related parameters

Itmes Cut-off value AUC(95%CI)  Sensitivity(%)  Specificity(%)  Accuracy (%) Youden index P
Ultrasound 0.773 76.30 78.40 77.41 0.547 <0.001
CEA 4.83 ng/mL 0.774 78.40 74.23 76.30 0.526 <0.001
CA125 30.06 U/mL 0.824 77.31 80.41 78.92 0.577 <0.001
TK1 1.81 pmol/L 0.818 78.43 81.42 79.91 0.598 <0.001
TFF1 1.09 ng/mL 0.806 78.42 77.31 77.92 0.567 <0.001
Union 0.929 83.50 82.50 83.00 0.660 <0.001
Meander source | THEEI JBAS KU, S LN IR AR E — T HE
..... \iirasoric AN K S0 T AL N AR A 56, AR SE o, WgE
s SR 17555 1T 4% L 58 25 % BB 4L (P<<0.05), A 4
> g S LA 5 534 0 e LA A T FE 41 (P<<0.05) , 3 FIT fig 15
2% TN e UM MR I RS R R XSS WAL
g2 | ¥ H% RIPSV P1EH ALY 57+ (P<0.05) KT fig it T
S HOTRR A 5 2 T W I AR A I A AT 2L, EL Mz
G Webhese = IS U, L P AR 3 2
2 UM RI,PSV PI J}09,
00 l* —_— , W25 T B2 10 R T , AT TR B WL 5 2
00 02 04 05 08 10 FTRAT T HRA MG, 43 TAR K PRI 7 A s 147
4 =Speciicly O R BN L. TFEL =0 T30 h i
B 1 RESRMEARE MF CEACALS TKLTER WSEHOE 50 o p N T2k, TR 00 F T B it B,
R BMISHTMER ROC fhZk

Fig.1 ROC curve of diagnostic value of color doppler ultrasound
combined with serum CEA, CA125, TK1, TFF1 and individual diagnostic

value
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