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Predictive Value of Quantitative Parameters of Contrast-enhanced
Ultrasound Combined with Carcinoembryonic Antigen
and Neutrophil/lymphocyte Ratio for Recurrence and Metastasis
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ABSTRACT Objective: To investigate the predictive value of quantitative parameters of contrast-enhanced ultrasound combined
with carcinoembryonic antigen (CEA) and neutrophil/lymphocyte ratio (NLR) for recurrence and metastasis of breast cancer after modi-
fied radical mastectomy. Methods: 120 patients with breast cancer who underwent modified radical mastectomy in our hospital were se-
lected from December 2020 to January 2022. All patients underwent breast CEUS to obtain contrast-enhanced images and quantitative
CEUS parameters. Serum CEA levels and NLR were measured, and the incidence of recurrence and metastasis after surgery were statisti-
cally analyzed. The ROC curve of subjects was used to analyze the value of quantitative parameters of contrast-enhanced ultrasound
combined with CEA and NLR in predicting the recurrence and metastasis of breast cancer after modified radical mastectomy. Results:
Compared the preoperative sonographic features of the two groups, the recurrent metastasis group showed slightly higher enhancement
intensity, most of which were hyperenhanced or globally enhanced, and the contrast agent distribution was not yet uniform. The results
showed that 18 patients experienced postoperative recurrence and metastasis (in the recurrence and metastasis group). The peak intensity
(PI) of the recurrence and metastasis group was higher than that of the non recurrence and metastasis group, and the serum CEA level and
NLR were higher than those of the non recurrence and metastasis group. The time to peak (TTP) was lower than that of the non recur-
rence and metastasis group (P<0.05). The area under the curve (AUC) predicted by PI, TTP, CEA and NLR for recurrence and metastasis
of breast cancer after modified radical mastectomy were 0.693, 0.764, 0.763 and 0.781, and the AUC predicted by PI, TTP, CEA and
NLR for recurrence and metastasis of breast cancer after modified radical mastectomy was 0.909, which was greater than that predicted
by each index alone. Conclusion: In patients with recurrence and metastasis of breast cancer after modified radical mastectomy, con-

trast-enhanced ultrasound parameters PI increased and TTP decreased, serum CEA and NLR increased. Combined detection of TTP, PI,
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CEA and NLR has a high predictive value in recurrence and metastasis of breast cancer after modified radical mastectomy.
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Fig.1 Ultrasound contrast-enhanced features of non recurrent and metastatic group
Note:A:Contrast enhanced ultrasound image, showing radiating high enhancement and extending to the heart shape, reaching its peak at 28 seconds.B:

Time intensity curve.
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Fig.2 Ultrasound contrast-enhanced features of recurrence and metastasis group

Note: A: Contrast enhanced ultrasound imaging, with strong enhancement intensity and expansion towards the heart type range, reaching its peak at 19

seconds.B:Time intensity curve.
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Table 1 Comparison of preoperative contrast-enhanced ultrasound quantitative parameters between the recurrence and metastasis group and the non

recurrence and metastasis group(xt s )

Groups n PI MTT(s) TTP(s) AUC(dB/s)
Recurrence and metastasis group 18 8.36% 2.03 29.83+ 2.06 19.21+ 2.36 406.35%+ 69.87
Non recurrence and metastasis
102 421+ 1.11 30.58+ 2.03 27.02+ 4.16 377.24% 65.71
group
t 12.644 1.442 7.731 1.717
P 0.000 0.152 0.000 0.089
23 SRFHBEFKRE L EHE CEANLR i (P<0.05), W3k 2,

8RR AL CEA JKF- Al NLR 5 F K 4 % #e # 41
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Table 2 Comparison of CEA and NLR between the recurrence and metastasis group and the non recurrence and metastasis group(x+ s )

Groups n CEA(ng/mL) NLR
Recurrence and metastasis group 18 43.26% 6.09 4.12+ 1.02
Non recurrence and metastasis group 102 18.23+ 2.04 321+ 0.65
t 32.808 4.977
P 0.000 0.000
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Table 3 Value of quantitative parameters of contrast-enhanced ultrasound combined with CEA and NLR in predicting recurrence and metastasis of breast

cancer after modified radical mastectomy

Factors

AUC(95%CI)

Critical value

Sensitivity( % )

Specificity( %)

Youden index

PI
TTP
CEA
NLR

Combined

0.693(0.552~0.833)
0.764(0.637~0.891)
0.763(0.649~0.876)
0.781(0.668~0.894)

0.909(0.837~0.981)

6.02
20.35s
30.26 ng/mL

3.50

66.67
66.67
66.67
72.22

88.89

71.57

76.95

71.58

79.41

70.59

0.382

0.436

0.383

0.516
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Fig.3 ROC diagram of quantitative parameters of contrast-enhanced
ultrasound combined with CEA and NLR to predict recurrence and

metastasis of breast cancer after modified radical mastectomy
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