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Value of diagnostic model based on quantitative parameters of contrast—enhanced
ultrasound combined with features of conventional ultrasound images in
differentiating granulomatous lobular mastitis from
early invasive breast cancer patients

WANG Juan, LIANG Ru’na, YU Shanshan, HE Xin, CHEN Aqian, HOU Huiyao,JING Jiayu,ZHANG Jinhui,ZHOU Qi,JIANG Jue
Department of Ultrasound , the Second Affiliated Hospital of Xi”an Jiaotong University , Xi’an 710004, China

ABSTRACT Objective To investigate the diagnostic value of the model based on quantitative parameters of contrast—
enhanced ultrasound combined with features of conventional ultrasound images in differentiating granulomatous lobular mastitis
(GLM) from early invasive breast cancer(IBC).Methods Totally 30 GLM patients(GLM group) and 49 early IBC patients(early
IBC group) confirmed by pathological results in our hospital, all of whom were single lesions. All patients underwent the
conventional ultrasound and contrast—enhanced utrasound exam. The VueBox software was used to draw the contrast time—
intensity curves and 12 quantitative parameters were obtained , including time to peak (TTP) , rise time (RT) , fall time (FT) , peak
enhancement(PE) , wash—in rate(WiR) , wash—out rate(WoR) , mean transit time (mTTI) , wash—in area(WiAUC) , wash—out AUC
(WoAUC) , wash—in and wash—out AUC (WiWoAUC) , wash—in perfusion index (WiPI) , ROI area (Area). The differences of
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quantitative parameters of contrast—enhanced ultrasound, conventional ultrasound parameters and clinical data were compared.In

order to construct the diagnostic model in differentiating GLMs from early IBCs, the principal components were extracted by

principal component analysis.Receiver operating characteristic curve was drawn to assess the diagnostic efficiency of the model in

differentiating GLM from early IBC. Results

Some features were statistically significant differences between GLM group and

early IBC group, including age of onset, distance between lesion and nipple, lesion maximum diameter, nodular echo, edge, shape

(angulation, burr) , proportion of sinus cap sign, infiltration into adipoid tissue, edema or enhancement of surrounding tissue, and
calcification (all P<0.05).In GLM group, the PE, WiR, WoR, WiPI and WiAUC values were higher than those in early IBC group,

mTTI was lower than that in early IBC group, and the differences were statistically significant(all P<0.05).5 principal components

were extracted by principal component analysis method. When the cutoff value of the combined diagnostic model was 2729.9, the

area under the curve for differentiating the GLM from IBC was 0.694, the diagnostic sensitivity, specificity and accuracy were

83.3%,46.9% and 60.7%,respectively.Conclusion The combined diagnosis model based on quantitative parameters of contrast—

enhanced ultrasound combined with features of conventional ultrasound has certain value in differentiating GLM from early IBC.

KEY WORDS Ultrasonography; Contrast agent; VueBox software ; Granulomatous lobular mastitis ; Early invasive breast

cancer; Differential diagnosis
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