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NACT

• Allows breast conservation in patients who otherwise would require 
mastectomy 

• Improved cosmesis in those having breast conserving surgery

• Allows oncologist to evaluate tumour response and change treatment

• Prognostic information obtained on imaging which can complement 
conventional prognostic data such as initial staging, tumour grade and 
receptor status

• Allows time for genetic testing and subsequent surgical 
manangement



Role of Imaging

• Determine disease extent and monitor response to treatment

• MRI Gold standard compared to mammography/US 
• Sizing of tumour 
• Determining disease extent
• Monitoring response to chemotherapy 

• No national guidance on appropriate protocols

• Has been widely introduced into routine clinical practice despite a relative lack of 
prospective studies



Role of imaging in detecting imaging 
complete response
• MRI Gold standard compared to mammography/US 

• Accuracy for determining pathological complete response1 is
• 57% clinical examination
• 74% mammography
• 79% ultrasound
• 80% mammography + US
• 84% MRI

1Croshaw R, Shapiro-Wright H, Svensson E, Erb K, Julian T. Accuracy of clinical examination, digital mammogram, ultra-
sound, and MRI in determining postneoad- juvant pathologic tumor response in opera- ble breast cancer patients. Ann Surg
Oncol 2011;18(11):3160–3163.



INTENS Trial*

• Patients with invasive breast cancer were enrolled in the study between 2006 and 2009. 182 patients 
includes in whom data was available for post-NAC MRI (n155), US (n123), and histopathological tumour size.

• MRI estimated residual tumour size 
• with <10-mm discordance in 54% of patients, 
• overestimated size in 28% and 
• underestimated size in 18% of patients. 

• US estimated residual tumour size
• with <10-mm discordance in 63% of patients, 
• overestimated size in 20% and 
• underestimated size in 17% of patients

• The negative predictive value in hormone receptor-positive tumours for both MRI and US was low, 26% and 
33%, respectively. 

• US was at least as good as breast MRI in providing information on residual tumour size post-neoadjuvant 
chemotherapy. However, both modalities suffered from a substantial percentage of over- and 
underestimation of tumour size and in addition both showed a low negative predictive value of pathologic 
complete remission

*Vriens BE, de Vries B, Lobbes MB, van Gastel SM, van den Berkmortel FW, Smilde TJ, van Warmerdam LJ, de Boer M, van Spronsen DJ, Smidt ML, Peer PG. Ultrasound is at least as good as magnetic resonance imaging in predicting tumour size post-
neoadjuvant chemotherapy in breast cancer. European Journal of Cancer. 2016 Jan 1;52:67-76.



Breast MRI in NACT

• Breast MR imaging is the most sensitive modality for breast cancer 
detection and is the most accurate imaging modality for assessment of 
tumor response to neoadjuvant therapy.

• In a combined analysis of six studies, the positive predictive value (ability to 
correctly predict the presence of residual disease at final pathologic 
examination) was high at 93%. 

• The negative predictive value (ability to correctly predict the absence of 
disease at final pathologic examination) was only moderate at 65%, which 
decreased the overall diagnostic accuracy to 84% . 

• Despite the promising data, MR imaging is not currently reliable enough to 
allow patients to avoid surgical resection after complete imaging response. 

Fowler AM, Mankoff DA, Joe BN. Imaging neoadjuvant therapy response in breast cancer. Radiology. 2017 Oct;285(2):358-75.



Assessing extent of residual disease 

• MRI scan performed prior to surgery
• Assess residual disease
• Aid surgical planning

• MRI can cause overestimation 
• Due to sclerosis or necrosis
• Multiple scattered lesions or foci
• Reactive inflammation caused by tumour response and healing
• DCIS

• MRI can cause underestimation
• Lack of inflammatory response surrounding tumour (common in treatments using Docetaxol)
• Antivascular effects of docetaxol
• DCIS
• Partial volume effects of small foci of residual disease



MRI post 2 cycles shows pCR



MRI scan shows progression



De-escalating and escalating treatments for early-stage breast cancer: 
the St. Gallen International Expert Consensus Conference on the 
Primary Therapy of Early Breast Cancer 2017*

• The Panel favoured several interventions that may reduce surgical 
morbidity, including acceptance of 2 mm margins for DCIS, the 
resection of residual cancer (but not baseline extent of cancer) in 
women undergoing neoadjuvant therapy, acceptance of sentinel 
node biopsy following neoadjuvant treatment of many patients, and 
the preference for neoadjuvant therapy in HER2 positive and triple-
negative, stage II and III breast cancer

*Curigliano G, Burstein HJ, P Winer E, Gnant M, Dubsky P, Loibl S, Colleoni M, Regan MM, Piccart-Gebhart M, Senn HJ, Thürlimann B.. Annals of Oncology. 2017 Aug 1;28(8):1700-12.



Role of Imaging in detecting pCR

• We have established that imaging alone is inferior in determining 
imaging complete response (iCR) post NACT

• Post NACT biopsy of the tumour bed is required to identify if there is 
any residual disease



Diagnosis of pathological complete response to neoadjuvant chemotherapy in breast 
cancer by minimal invasive biopsy techniques*

• To explore the ability of minimal invasive biopsy (MIB) techniques to 
diagnose pCR in patients with clinical complete response (cCR) to 
NACT in this study. 

• 164 patients were included and core biopsy or vacuum-assisted (VAB) 
were performed after NACT and before surgery. Negative predictive 
values (NPV) and false-negative rates (FNR) to predict a pCR in 
surgical specimen (diagnose pCR through MIB) were the main 
outcome measures. 

*Heil J, Kümmel S, Schaefgen B, Paepke S, Thomssen C, Rauch G, Ataseven B, Große R, Dreesmann V, Kühn T, Loibl S. Diagnosis of pathological complete 

response to neoadjuvant chemotherapy in breast cancer by minimal invasive biopsy techniques. British journal of cancer. 2015 Dec;113(11):1565.



Diagnosis of pathological complete response to neoadjuvant chemotherapy in breast 
cancer by minimal invasive biopsy techniques*

• 93 women (56.7%) had a pCR. 
• The NPV of the MIB diagnosis of pCR was 71.3% (95% CI: (63.3%; 79.3%)). 
• The FNR was 49.3% (95% CI: (40.4%; 58.2%)). 
• Existence of a clip marker tended to improve the NPV 
• None of the mammographically guided VABs (n ¼ 16) was false-negative 

(FNR 0%, NPV 100%). 
• Overall accuracy of MIB diagnosis of pCR was insufficient to suggest 

changing clinical practice. 

• *Heil J, Kümmel S, Schaefgen B, Paepke S, Thomssen C, Rauch G, Ataseven B, Große R, Dreesmann V, Kühn T, Loibl S. Diagnosis of pathological 
complete response to neoadjuvant chemotherapy in breast cancer by minimal invasive biopsy techniques. British journal of cancer. 2015 
Dec;113(11):1565.



Diagnosis of pathological complete response to neoadjuvant 
chemotherapy in breast cancer by minimal invasive biopsy techniques

• The MIB procedures guided by a clip marker tended to achieve a 
higher rate of true-negative results (OR 1.98; 95% CI: (0.81; 4.85), P-
0.137) than without the use of a clip marker. 

• The use of a clip marker also improved the NPV (74.2% (95% CI: 
65.3%; 83.1%) with clip marker vs 62.1% (95% CI: 44.4%; 79:7%) 
without clip marker). 

• More than three biopsies taken by MIB did not lead to a higher 
accuracy compared with patients with less than three biopsies taken 
(OR 0.67; 95% CI: (0.20; 2.26), P-0.516).



ASCO 2018



Nostra Trial

• Primary outcome: To determine whether patients with residual 
cancer can be identified by histological examination of multiple 
ultrasound-guided tumour bed core biopsy following dual-targeted 
neoadjuvant treatment HER2-positive, ER-negative early primary 
breast cancer

The Radiological Aim 

• Is to widely sample the tumour bed, in a systematic and reproducible 
way. 



Thank you 


