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Value of nomogram model constructed based on automated breast volume
scanner combined with acoustic radiation force impulsed imaging for
differentiating breast ductal carcinoma in situ from
invasive carcinoma

WU Yimin, DONG Jing, MA Xiaowu, LI Miao, WANG Junli, XU Chunyan,ZHANG Pingyang
Department of Cardiovascular Ultrasound , Nanjing First Hospital , Nanjing Medical University , Nanjing 210006, China

ABSTRACT Objective To investigate the value of nomogram model constructed based on automated breast volume
scanner (ABVS) combined with acoustic radiation force impulse (ARFI) imaging in the differential diagnosis of breast ductal
carcinoma in situ (DCIS) and invasive ductal carcinoma (IDC).Methods The medical records of 150 patients (150 lesions)
with DCIS or IDC confirmed by surgery and pathology in our hospital were retrospectively analyzed , including 39 patients (39
lesions) in DCIS group and 111 patients (111 lesions) in IDC group. The clinical and imaging data of the two groups were
analyzed and compared.Multi—factor Logistic regression analysis was used to identify the independent influencing factors of DCIS
and IDC.A nomogram model was established for each parameter to differentiate DCIS from IDC , and the diagnostic efficacy of the

model was analyzed by receiver operating characteristic (ROC) curve, the stability and generalization ability of the model was
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assessed by 3—fold cross—validation, the goodness of fit and calibration of the model were evaluate by Hosmer—Lemeshow test
and calibration curve, and the clinical benefit of the model was analyzed by decision curves.Results The results of multi—factor
Logistic regression analysis showed that the aspect ratio of nodules, differential lobes, coronal features, and virtual touch tissue
quantification (VTQ) values were independent factors in differentiating DCIS from IDC (all P<0.05).The area under curve
(AUC) of the nomogram model constructed based on the above factors to differentiating DCIS from IDC was 0.787 [95%
confidence interval (CI) :0.703~0.871] , with a sensitivity of 82.9% and specificity of 64.1%.3—fold cross—validation showed that
the AUCs of the model were 0.774(95%CI:0.621~0.926) ,0.780(95%CI:0.616~0.943) ,and 0.749(95%CI:0.604~0.894) , with
sensitivities of 78.6%, 100%, 52.9%, and specificities of 77.8%,47.6%, 87.9%, respectively, with a mean AUC of 0.768.The
Hosmer-Lemeshow test shows that the model has good goodness of fit. The calibration curve showed that the prediction
probability of the model was in good agreement with the pathological results (C—index: 0.787) , and the decision curve analysis
showed that the model was of clinical use.Conclusion The nomogram model constructed based on ABVS combined with ARFI
can be used to differentiating DCIS from IDC preoperatively ,which has good clinical application value.

KEY WORDS Ulirasonography; Automated breast volume scanner; Acoustic radiation force impulse ; Ductal carcinoma

in situ; Invasive ductal carcinoma; Nomogram
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