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Changes in AJCC-TNM8

ÅChanges in T, N, M definitions
ÅPost neoadjuvant therapy classification

ÅTwo staging options
ÅAnatomical staging (TNM categories)
ÅPrognostic staging (included grade, ER, PR, HER2 and multigene panels)
ÅClinical prognostic stage: determined by TNM, tumor grade, HER2, ER and 

PR status based on physical examination, imaging studies and relevant 
biopsies
ÅPathological prognostic stage: based on clinical information, biomarker 

data and findings from resected tissue





TNM staging

ÅTumor

ÅNode

ÅMetastasis



T category

ÅRounding to the nearest mm
ÅTumor >1 mm and <2 mm should be reported rounding to 2 mm 

(including those 1.0-1.5 mm in size)
ÅMicroinvasionǇ¢мƳƛ Υ ҖмΦл ƳƳ
ÅMax invasive tumor size for estimate tumor volume
ÅSmall microscopic satellite foci of tumor not added to the max 

tumor size
ÅMultiple tumors - use dimension of the largest tumor
ÅSize of multiple tumors is not added
ÅDesignated with the (m) modifier, i.e. pT1c(m) with a 

synchronous 1.5 cm and 0.6 cm tumor
ÅT4b satellite tumor nodules in the skin
ÅMust be separate from primary tumor and macroscopically 

identified
ÅThose identified only on microscopic examination do not 

qualify as T4b



LCIS

ÅLCIS perceived differently from DCIS
ÅExtent not measured
ÅB3 on CNB

ÅLCIS including variants (including pleomorphic) : excluded from pTis
ÅLack of level I evidence for its malignant character 
ÅInsufficient proof for the variants to be different
ÅNow considered benign

Å(no evidence to indicate they are benign!)



LCIS variants

WHO 2012
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pT4d: more restrictive criteria

ÅInflammatory breast cancer (IBC) is a clinical-pathological diagnosis based 
on diffuse erythema or edema of one-third or more of the breast

ÅTumor must have a rapid evolution with less than 6 months from the first 
symptoms to diagnosis of breast cancer
ÅAims to separate IBC from locally advanced breast cancer producing inflammatory  

and skin changes in the later course of the disease

ÅDermal lymphatic invasion is common in IBC 
ÅNot necessary for its diagnosis 
ÅWhen present alone, without other IBC clinical symptoms - insufficient to make Dx

ÅWhen all features of IBC were present but <1/3 of breast was not involved -
classified as T4bi or T4c  (7th Ed)



N category
ÅNo major changes

ÅcN0 assigned when evaluation of nodes by physical 
exam or imaging are negative 

ÅcNxshould be rarely used : only valid if nodal basin 
removed and cannot be examined by imaging or 
physical examination

ÅStressed on the use pathological confirmatory methods 
(FNA, CNB) of nodal involvement before the removal of 
primary tumor results in clinical N category

ÅQualifiers added behind to reflect this degree of 
confidence and contrast with staging by palpation or 
imaging
ÅFNA/CNB (f)
ÅSentinel node biopsy (sn)
ÅcN1(f) or cN1(sn) Vs cN1



ÅMicroscopic measurement of node metastases are more clearly defined
ÅLargest contiguous tumor deposit used for pN
ÅDo not use dimension of area containing several or multiple tumor deposits



N category : ITC

ÅIsolated tumor cell (ITC) clusters and micro-metastases are likely to 
be present as multiple tumor deposits

ÅITC definition:
Åsmall clusters of cells not larger than 0.2mm, or 

Åsingle tumor cells or few than 200 cells in a single histologic cross section

ÅITC only are tabulated in the report but do not contribute to overall N 
classification



pM
ÅNo changes have been implemented

ÅValid M categories for clinical and 
pathological staging
ÅcM0: no signs or symptoms of distant metastasis
ÅcM1: signs, symptoms or imaging evidence of 

distant metastases
ÅpM1: microscopic confirmation of distant 

metastasis

ÅNo pM0 and Mx

ÅcM0(i+) is used if there is no clinical or 
imaging evidence of distant disease but 
here is molecular or microscopic evidence 
of circulating tumor cells or disseminated 
tumor cell deposits no larger than 0.2 mm in 
bone marrow or other non-regional LN





Anatomical stage group

ÅBased on anatomical extent of the tumor

ÅDefined by T, N and M categories

ÅOnly use in settings where biomarker analysis is not available



Anatomical staging 
subgroups





Post NAT: ypTand ypN

ÅypTcategory

ÅThe largest focus of viable appearing residual tumor is used for classification

ÅTreatment related fibrosis or necrotic not included

ÅWhen multiple foci present, add (m) modifier to the ypT

ÅypNcategory

ÅThe size of the largest focus of residual tumor is used 

ÅTreatment associated fibrosis near nodal tumor is not included

ÅThe pathology report should include a description of the residual tumor in the breast 

and regional LN that explains the basis of the ypTand ypNclassification

ÅWhen possible, the report should include the pretreatment cTand cNclassification

ÅResidual DCIS after NAT is classified as ypTis



Post NAT: complete pathological response 
(pCR)

ÅNow further defined as 
ÅNo viable invasive tumor
ÅNo viable in situ tumor
ÅNo lympho-vascular tumor emboli

ÅIf a cancer is categorized M1 prior to or during NAT, the cancer is 
categorized as M1 following NAT (regardless of the observed response 
to therapy)





Examples of Pathologic response evaluation systems after NAT
System Included variable Definition of pCR Reference

AJCC (y) Size of invasive carcinoma No invasive carcinoma in breast,lymph 
node and lymphovascularchannels

Boughey et al. [8]

Lymph nose status (the number of metastatic lymph node and size 
of metastatic deposit)

B-18 Treatment effect in invasive carcinoma No invasive carcinoma in breast and 
lymph node

Diaz et al. [24]

Lymph nose status (the number of metastatic lymph node and size 
of metastatic deposit)

Miller-Payne Presence of invasive carcinoma No invasive carcinoma in breast Mamounas et al. [9]

Tumor cellularity
MNPI Size of invasive carcinoma No invasive carcinoma in breast and 

lymph node

Carey et al. [10]

Tumor grade

Lymph nose status (the number of metastatic lymph node)

Pinder Tumor proportion (%) in remaining breast No invasive carcinoma in breast and 
lymph node

Ogston et al. [11]

Lymph nose status (presence of evidence of response)

Residual Cancer 
Burden
(RCB)

Size of tumor bed in two dimension No invasive carcinoma in breast and 
lymph node

Abrialet al. [12]

Tumor cellularity

Lymph node status (the number of metastatic lymph node and size 
of metastatic deposit)

pCR, pathologic complete response; AJCC, American Joint Committee on Cancer; MNPI, Modified scores from Nottingham Prognostic Index; 
MSBR grade, Modified ScarffBloom Richardson grade; RCB, residual cancer burden.
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AJCC 7ed
Å{ǘŀƎƛƴƎ ŀŦǘŜǊ b!¢ ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ŀ ΨȅΩ ŘŜǎŎǊƛǇǘƻǊ

ÅT and N uses the same criteria as before 
treatment

ÅpCR
Åabsence of invasive cancer in breast and LN

ÅPartial response
Åa decrease in either or both yTand yNstage compare 

to pretreatment and no increase in either yTor yN

ÅNo response
Åno apparent changes in yTand yN

Åincrease in T or N categories at time of pathologic 
evaluation

KeamB et al Ann SurgOncol2013

AJCC response criteria related to outcome



Miller-Payne

ÅCompare cancer cellularity in pre-treatment sample to resected tumor
ÅThe system does not include response in LN

Grade 1: No change or some alteration to individual malignant cells but 
no reduction in overall cellularity.

Grade 2: A minor loss of tumour cells but overall cellularity still high; up 
to 30% loss.

Grade 3: Between an estimated 30% and 90% reduction in tumour cells.

Grade 4: A marked disappearance of tumour cells such that only small 
clusters or widely dispersed individual cells remain; more than 
90% loss of tumour cells.

Grade 5: No malignant cells identifiable in sections from the site of the 
tumour; only vascular fibroelastoticstroma remains often 
containing macrophages. However<comma> ductal carcinoma 
in situ (DCIS) may be present.

OS DFS

OgstonK et al 2003 Breast



RCB Index

Parameters associated with 
higher distant relapse

RCB-0: no carcinoma in breast and LN
RCB-I: minimal residual disease (RD)
RCB-II: moderate RD
RCB-III: extensive RD
ÅCutoffs between RCB I to III were selected as the quantile that maximized the profile log-likelihood of a Cox Model 

SymmansWD et al 2007 JCO



http://www3.mdanderson.org/app/medcalc/index.cfm?pagename=jsconvert3

ÅLargest two dimension of residual tumor bed
ÅMulticentricdisease, measure largest tumor 

bed

ÅBoth in situ and invasive
Å0%, 1%, 5%, 10%, 10% increment thereafter
ÅScan across tumor and estimate average cellularity 

from different microscopic field

ÅSimilar evaluation as overall cellularity





Revision of TNM staging 7th edition
MD Anderson staging system

Å3728 patients who were treated between 
1997-2006 from MD Anderson
ÅGrade and ER with pathological stage showed 

improved stratification with disease specific 
survival compared to pathological stage alone
ÅValidated with SEER database
ÅNo HER2 targeted therapy used in the cohort
ÅAn updated study from the investigators using 

cohort with HER2 positive cancer patients 
treated with Trastuzumab
Åinclusion of HER2 status along with ER, 

grade and AJCC pathological stage further 
refined risk stratification

Yi M et al 2011 J ClinOncol

PS-pathological stage
G- grade
E- ER
P- PR
M- ER, PR and HER2 status



MD Andersen staging: Bioscore
ÅPoints assigned for each biologic 

factor and TNM stage based on 
the hazard ratio magnitude 
determined on multivariate 
analysis
ÅBioscorefrom 0 to 7 : 5 year DSS 

of 100-33%

ÅLimitation : relatively small 
cohort; thus not included into 
AJCC staging
ÅHowever, the data strongly 

supported the incorporation of 
biomarkers into TNM staging

Mittendorf EA et al 2017 Ann SurgOncol





Biological factors incorporated in AJCC staging

ÅGrade
ÅHormone receptor (ER and PR)
ÅHER2
ÅMultigene prognostic/ predictive panels



Grade

ÅA key proxy for the biologic character of a cancer is tumor differentiation
ÅHistological grade : Nottingham modification Bloom-Richardson grading

ÅSemi-quantitative evaluations for tubules, nuclear pleomorphism and mitotic 
activity with a score from 1 to 3 for each
ÅGrade equate by totaling scores
ÅGrade 1 (score 3-5): Favorable
ÅGrade 2 (score 6-7): intermediate 
ÅGrade 3 (score 8-9): unfavorable
ÅGX: grade cannot be assessed



ER and PR expression

ÅER and PR expression : by IHC
ÅAny staining of 1% of cells or more is considered positive



HER2
ÅBy either IHC (protein) or ISH (gene amplification)

Å2013 ASCO guideline for sequential performance of tests
ÅIHC 
ÅNegative: 0 or 1+ staining
ÅEquivocal: 2+ staining
ÅPositive: 3+ staining

ÅISH 
ÅNegative: HER2:CEP17 <2.0 AND HER2 copy <4
Å9ǉǳƛǾƻŎŀƭΥ I9wнΥ/9tмт ғнΦл !b5 I9wн ŎƻǇȅ җп ōǳǘ ғс
ÅtƻǎƛǘƛǾŜΥ I9wнΥ /9tмт җнΦл ōȅ L{I ƻǊ I9wн ŎƻǇȅ җс ǊŜƎŀǊŘƭŜǎǎ ƻŦ Ǌŀǘƛƻ ōȅ ISH

ÅCategorize HER2 equivocal by ISH as HER2 negative for assigning stage in 
prognostic stage group



Multigene panels

ÅPrognostic and predictive models should not be part of the staging 
without knowledge of ER, PR and HER2

ÅPanels should only be included into the staging system for certain 
subsets of breast cancer

ÅObtaining genomic profiles is NOT required for assigning Pathological 
Prognostic Stage



Multigene panel: OncotypeDx

ÅThe only multigene panel included to classify pathologic prognostic stage 
because prospective Level I data supports for patients with score <11

ÅOncotypeDxƴƻǘ ǇŜǊŦƻǊƳŜŘΣ ƴƻǘ ŀǾŀƛƭŀōƭŜ ƻǊ ǎŎƻǊŜ җмм
ÅGroup assigned based on anatomical and biomarker categories

ÅApplicable for assigning stage of patients with T1-2 N0 M0, ER+ and HER2-
and recurrence score <11, the case should be assigned Pathological 
Prognostic Stage Group IA
ÅDown-staging of biologically low risk T2N0 form stage II to I




