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Establishment and application evaluation of Logistic regression model for diagnosing malignant risk of
breast non—mass—kike lesions based on MRI and mammography
YAO Yuan, ZHANG Hai—jin, ZHANG Wen—ting, LIU Hui, BIAN Wei

(Department of Radiology, Jiaxing Maternal and Child Hedlth Care Hospital, Jiaxing Zhejiang 314000, China)

Abstract: Objective: To develop, verify and test a predictive model for the malignant risk of breast non—mass—like le-
sions(NML) based on magnetic resonance imaging(MRI) and mammography features, in order to improve the accuracy of malig-
nant diagnosis and provide evidence for clinical decision—-making. Methods: This was a retrospective study, which included
the radiologic data of 150 cases that met the inclusion criteria from July 2021 to April 2023. Logistic regression was con-
ducted to obtain the malignant risk prediction model of breast NML, as well as the nomogram. The accuracy of this model
was evaluated by the calibration curve. The diagnostic performance was evaluated by the receiver operating characteristic(ROC)
curve. Results: There were multiple factors related to the malignant risk of NML, including clustered ring enhancement, type
of time—intensity curve (TIC), apparent diffusion coefficient (ADC) value, and linear or segmental calcification distribution. The
model based on MRI features had an area under the ROC curve (AUC) of 0.941, a sensitivity of 88.7%, and a specificity of
86.6%. The model based on the combination of MRI and mammography features had an AUC of 0.951, a sensitivity of
91.5%, and a specificity of 91.4%. The calibration curve indicated good predictive accuracy. Conclusion: The model for the
diagnosis of malignant risk of breast NML based on the combination of MRI and mammography features demonstrated high di-
agnostic performance and had potential applications.
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Figure 2. The nomogram of the combined model of MRI and
mammography features. Note: Feature 1: represents clustered ring
enhancement; Feature 2: represents the type of TIC(1 for type II, 2
for type 1, 3 for type Ill); Feature 3: represents the ADC value(x
107 mm?¥s); Feature 4: represents linear or segmental calcification

distribution.

B e R 1Y ) L A4
AWFFE T, 5 NML B RS AH OC 15218 2 REAE
Gt 45 R R ARIME i Al S et BURE A 54k

= 0.8
§
E 0.67 =
P
T 047 //j»‘
z == - - Apparent
_g 0.27 =~ — Ideal
Bias—-corrected
0.07— T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Predicted Probability

Bl 3 MRI Y X ZRHEBE A B Y 3 IE A MM 48 o 3 < Ap-
parent ; Tt il £k ;1deal : HEAE [l 28 ; Bias—corrected : A2 1 [l 46 .

Figure 3. The internal validation calibration curve of the

combined model of MRI and mammography features. Note: “Appar-

ent” refers to the predicted curve; “Ideal” represents the ideal

curve; “Bias—corrected” represents the calibration curve.
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. . ductal carcinoma in the right breast. Figure 4a, 4b: show suspicious
Malignant risk @ )

1 linear and segmental distribution of calcifications in the lower outer
quadrant of the right breast. Figure 4c: demonstrates segmental distribution with high signal intensity. Figure 4d: exhibits early heterogeneous
enhancement of the lesion. Figure 4e: shows a significant enhancement of the lesion. Figure 4f: indicates an ADC value of approximately
1.05x10~ mm¥s. Figure 4g: represents a type Il TIC. Figure 4h: displays the histopathological HE staining. Figure 4i: corresponds to the

nomogram scoring, with a total score of approximately 84, indicating a malignant risk of over 95%.
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Figure 5. A case of granulomatous mastitis in a 40—year—old female patient with left breast involvement. Figure 5a: shows asymmetry in

- . 18 14 10 6
Malignant risk

the lower aspect of the left breast. Figure 5b, S5c: demonstrate early significant enhancement of the lesion. Figure 5d: exhibits sustained en-
hancement in the mid to late phase. Figure Se: displays high signal intensity on DWI. Figure 5f: indicates an ADC value of approximately

1.1x10™ mm?’s. Figure 5g: represents a type [l TIC. Figure 5h: displays the histopathological HE staining. Figure 5i: corresponds to the

nomogram scoring, with a total score of approximately 70, indicating a malignant risk of around 50%.
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