
Breast Pathology - Newer Trends 
Beyond ‘Pink’ and ‘Blue’…

Dr Sulakshana M S, MD

Consultant Pathologist

Sri Shankara Cancer Hospital & Research Centre





Protocol for the Examination of Resection Specimens from Patients with Invasive Carcinoma of 
the Breast (CAP June 2021; Version: 4.5.0.0):

• Procedure:

• Specimen laterality:

• Tumour site:

• Histologic type:

• Histologic grade:

• Tumour size: 

• Tumour focality:

• Ductal Carcinoma in situ:

• Skin:

• Nipple:

• Skeletal muscle:

• Lymphovascular invasion:

• Treatment effect in the breast:

• Margins:

Distance from invasive carcinoma to closest margin: 

• Regional lymph nodes:

• PATHOLOGIC STAGE CLASSIFICATION (pTNM, AJCC 8th Edition): 
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• HER2 FISH testing can be performed using a dual- or single-probe 
technique on formalin-fixed paraffin-embedded tissue specimens

• Both dual- and single-probe assays use a fluorescent-labeled DNA 
probe to detect the HER2 gene, with the dual-probe assays using a 
second probe to centromere of chromosome 17 (CEP17) 

• Intended as form of internal control, the CEP17 probe is then 
compared to the number of HER2 signals per cell and the results 
reported as an HER2:CEP17 ratio as well as the absolute HER2 and 
CEP17 per cell counts

• Single-probe assays use only an HER2 gene probe, and only the HER2 
copy number is reported
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Additional prognostic/predictive markers

1. Ki67: 

• Preliminary, inexpensive, but non-
predictive marker of proliferation

• Ki67 is not universally used or 
officially recommended, due to a 
lack of international consensus 
about scoring and cut-off values, 
and potential lack of reproducibility 

• A threshold of 14% or 15% has been 
proposed for helping to 
discriminate between cases likely to 
correlate with the more aggressive 
luminal B molecular subtype (Ki67 
>14/15%) versus the less aggressive 
luminal A subtype (Ki67 <14/15%)

• Correlate with grade, ER and Her2 
status for prognostication, and 
potential chemotherapy benefit





2. AR: 

• AR expression by IHC and high AR mRNA levels by pooled gene 
analysis are associated with improved disease free survival and better 
overall survival in patients with early stage breast cancer

• Data on AR as a predictor of response to hormone/androgen-targeted 
therapies are currently limited and still under investigation

• Not currently performed as standard practice

• May be requested in certain clinical settings (eg. triple negative)

• Targeted therapies available

• Tumours with apocrine differentiation



Sentinel lymph nodes

• First lymph node in a lymph node bed to receive lymphatic drainage 
and metastasis from a tumor

• Preoperative axillary ultrasound or standard breast MRI helps surgeon 
to determine the involvement of axillary lymph nodes

• Methylene blue dye or radioactive colloid is injected around tumour 
to identify the draining sentinel lymph node at the time of surgery

• Intraoperative frozen section or intraoperative imprint cytology can 
be performed on the sentinel lymph node to determine need for 
axillary lymph node dissection at the time of surgery

• Each node thinly sliced along the long axis of the node at 2mm, and 
all slices submitted for microscopic examination



• When the number of nodes removed is < 6 nodes - AJCC "sn" 
modifier is used

• Usually sentinel lymph node is in level I but may be at level II or level 
III; rarely intramammary, interpectoral (Rotter) or internal mammary 
node

• Frozen section has 60% sensitivity and almost 100% specificity

• If SLN are negative, other axillary nodes are negative in > 95% of cases 
and axillary recurrence rate is only 0.3% at median 34 months

• Considered a suitable replacement for axillary dissection for staging / 
diagnosis in T1 and T2 tumors, with reduced morbidity because fewer 
lymph nodes are removed



Tumour infiltrating lymphocytes – ‘TILs’

• Mononucleate lymphoid cells infiltrating the tumour and its stroma

• Reflect the host immune response against the tumour cells

• High number of TILs are associated with better outcome and better 
response to neoadjuvant therapy in triple negative and Her2 positive 
breast carcinomas

• Strong prognostic value in improving estimates of distant disease free 
survival and overall survival in early stage TNBC treated with standard 
adjuvant/neoadjuvant chemotherapy

• Clinical utility for treatment allocation is under investigation

• International consensus scoring recommendations for quantifying 
TILs





www.tilsinbreastcancer.org





VENTANA PD-L1 (SP142) Assay for TNBC

• Immunohistochemical assay utilizing an anti-PD-L1 rabbit monoclonal 
primary antibody to recognize the PD-L1 protein

• Co-developed by Roche/Ventana Medical Systems, to identify 
patients with locally advanced or metastatic triple-negative breast 
carcinoma (TNBC) who are most likely to respond to treatment with 
TECENTRIQ® (Atezolizumab)

• PD-L1 is a transmembrane protein that downregulates immune 
responses through binding to its two receptors programmed death-1 
(PD-1) and B7.1 – ‘immune escape’

• Expression of PD-L1 on tumor cells/immune cells leads to lower 
activity of CD8+ T-cells







Assessment of response to neoadjuvant therapy

• Achievement of pathological complete response after neoadjuvant
therapy is highly prognostic for Her2 positive and triple negative 
breast cancers

• The residual cancer burden index categorizes patients with breast 
cancer into four groups (RCB 0–III) based on level of residual disease 
after neoadjuvant therapy and several other factors as assessed by 
pathologists

• The index has a log-linear relationship with event-free survival at 5 
and 10 years

• I-SPY Clinical Trials Consortium, involving 12 institutions or clinical 
trials and encompassing 5,160 patients
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• Combines five prognostically relevant 
biomarkers and three clinicopathological
parameters to arrive at the probability of 
distant recurrence within five years from 
diagnosis

• Developed using machine learning-based 
technique

• Algorithm produces a risk score ranging 
from 0-100. A cut-off of 15.5 is applied to 
stratify patients into either low-risk (score 
≤15.5) or high-risk (score >15.5)







Interesting case

• 74 yr/Female

• Multiple lumps in both breasts

• BIRADS VI

• Biopsy from right breast lump (done elsewhere) - suggestive of Invasive 
lobular carcinoma

• Referred to our hospital for further work up and management 

• PET CT - Lesion in right ischium

• Biopsy from ischial lesion - metastatic carcinoma







ER, PR, Her2 neu, E-cadherin – Negative

Ki 67 – 80-90% 
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• Flow cytometry on marrow - CD19, CD 22, CD 79a, CD 34, CD 38 
positive; and negative CD20, CD10, myeloid and T lymphoid markers

• Cytogenetics - hypodiploidy

• NGS - report awaited



Comprehensive diagnosis 
– Acute B lymphoblastic 
leukemia with aberrant 
MPO expression



THANK YOU!!!!


