
CONCLUSIONS

OBJECTIVES

o Retrospective analysis of patients with invasive breast 
cancer who underwent a breast MRI before and after 
NAC between 2016 and 2021 at a single, multisite 
academic institution. 

o MRI studies were reviewed by breast radiologists and 
characterized as either radiologic complete response 
(rCR) or non-rCR (partial, progressive, or stable disease 
based on RECIST criteria).3

o Corresponding surgical pathology reports were 
categorized as pathologic complete response (pCR) or 
non-pCR.2

o A positive test was defined as residual enhancement on 
MRI (non-rCR) and a positive outcome as residual 
disease on surgical pathology (non-pCR). Accuracy, 
specificity, sensitivity, PPV, and NPV were calculated. 

o Pearson’s chi-squared test was used to evaluate 
associations of breast cancer characteristics and post-
NAC MRI findings with pCR. 
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o Invasive breast cancer is classified into four molecular 
subtypes: luminal A, luminal B, HER2-enriched, and 
basal-like (triple negative).1

o Neoadjuvant chemotherapy (NAC) may convert an 
inoperable breast cancer into an operable one or 
downstage a tumor to permit breast-conserving surgery.2

o It is standard of care to perform pre- and post-NAC 
imaging to evaluate response prior to surgery. 

o There is a lack of consensus in published studies 
assessing the accuracy of post-NAC magnetic 
resonance imaging (MRI) to predict pathologic response 
in breast cancer.

BACKGROUND

o To assess the accuracy, sensitivity, specificity, positive 
predictive value, and negative predictive value of MRI 
to predict pathologic response in patients with invasive 
breast cancer

o To evaluate the patient, cancer, and imaging factors 
associated with the PPV of post-NAC breast MRI 

Can Breast MRI Predict Residual Disease in Breast Cancer following Neoadjuvant Chemotherapy? 
Positive Predictive Value based on Molecular Subtype 

METHODS

RESULTS
o Breast MRI moderately 

predicts pathologic 
response for invasive 
breast cancer treated with 
NAC, with an overall 
accuracy of 69%.

o PPV is significantly 
associated with molecular 
subtype; the highest PPV 
was for luminal 
HR+/HER2- tumors (84%) 
and lowest for HER2-
enriched tumors (57%).  

LIMITATIONS

IMPLICATIONS

Figure 1: MRI images from a 35yo woman with ER positive, PR negative, HER2 positive breast cancer. 1a) T1 subtraction images of 
an irregular enhancing mass with spiculated margins in the lower outer right breast compatible with biopsy proven malignancy. 1b) rCR 
with no residual enhancement on follow-up MRI after NAC. Subsequent mastectomy showed a pCR.

Table 1: Patient demographics for the 225 subjects. 

Predictive Ability of Breast MRI by Molecular Subtype

Overall 
(N=225)

Luminal 
HR+/HER2-

(n=71)

Luminal 
HR+/HER2+  

(n=51)

HER2-enriched
HR-/HER2+

(n=31)

Triple negative 
HR-/HER2-

(n=72)

Sensitivity 77% [69,83] 92% [81,98] 70% [51,84] 57% [29,82] 71% [56,83]

Specificity 55% [43,66] 53% [29,76] 44% [22,69] 65% [38,86] 58% [37,78]

PPV 76% [69,83] 84% [72,93] 70% [51,84] 57% [29,82] 77% [62,89]

NPV 56% [44,67] 71% [42,92] 44% [22,69] 65% [38,86] 50% [31,69]

Accuracy 69% [63,75] 82% [71,90] 61% [46,74] 61% [42,78] 67% [55,77]

Table 2: The sensitivity, specificity, PPV, NPV, and accuracy (% [95% CI]) of post-NAC MRI to predict pCR by molecular subtype. 
The PPV was significantly different between molecular subtypes (p=0.04). There was no difference in PPV based on any other breast 
cancer characteristics, patient characteristics, or imaging factors. 

Patient Demographics
Patient Characteristic N = 2251

Age 52 (12)

Race

White or Caucasian 121/224 (54%)

Black or African American 61/224 (27%)

Asian 29/224 (13%)

Other or Unknown 13/224 (5.8%)

Ethnicity

Hispanic or Latino 6/225 (2.7%)

Not Hispanic or Latino 219/225 (97%)
1 Mean (SD); n/N (%)

Figure 2: Percent distribution of sample by molecular subtype. In total, 
78 patients (35%) had rCR and 77 (34%) had pCR. Following NAC, 
119 (53%) underwent mastectomy and 106 (47%) lumpectomy. 

o Although breast MRI is 
only moderately accurate 
in predicting residual 
disease, it remains the 
imaging modality of 
choice to assess 
response to NAC and to 
guide surgical planning.

o The period of time 
between post-NAC MRI 
and surgery was variable.

o Some patients did not 
complete NAC regimens 
as originally planned.
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