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Histological tumor grade is based on the degree of differentiation of the tumor 

tissue. 

In breast cancer, it refers to the semi-quantitative evaluation of morphological 

characteristics (Nottingham Grade System-NGS-):

(a) degree of tubule or gland formation

(b) nuclear pleomorphism

(c) mitotic count.

HISTOLOGICAL TUMOR GRADE



http://www.cancerscreening.nhs.uk/breastscreen/publications/nhsbsp58-poster.pdf



MITOTIC COUNT



HISTOLOGICAL TUMOR GRADE

NGS is a relatively simple and low-cost method, requiring only

adequately prepared hematoxylin-eosin-stained tumor tissue

sections to be assessed by an appropriately trained pathologist

using a standard protocol.



The prognostic relevance of NGS in breast cancer was  
initially demonstrated in 1991  and has been validated 
subsequently in multiple independent studies.
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HISTOLOGICAL TUMOR GRADE AND PROGNOSIS 



• NGS has independent prognostic value in breast cancer, it

has been combined with LN stage and tumor size to form

prognostic indices: the Nottingham Prognostic Index (NPI),

which includes NGS and LN stage with equal weighting.

• NSG is the grading system recommended by WHO, AJCC,

EU, and UK RCPath.

• NGS has also been incorporated in algorithms (for example,

Adjuvant! Online) and guidelines (for example, the St. Gallen

guidelines) to determine the use of adjuvant chemotherapy.

HISTOLOGICAL TUMOR GRADE AND PROGNOSIS 



Histological grade can provide important prognostic information for

clinically relevant subgroups in which the benefit of chemotherapy is less

certain (ER+/HER2-)

(a) 10-year risk of relapse for the LN-negative/ER-positive subgroup, who

received only adjuvant hormone therapy (n = 797):

7% for grade 1

14% for grade 2

31% for grade 3

(b) 10-year risk of relapse for ER-positive tumors with small-volume LN

metastasis (pN1) (n = 316):

5% for grade 1,

24% for grade 2

43% for grade 3.

HISTOLOGICAL TUMOR GRADE AND PROGNOSIS 



HISTOLOGICAL TUMOR GRADE REPRODUCIBILITY



• Differences in patient cohorts, including age distribution,

symptomatic versus screening population, early versus

advanced breast cancer groups.

HISTOLOGICAL TUMOR GRADE REPRODUCIBILITY

SCREENING-

DETECTED

SYMPTOMATIC

IDC 70-74% 71-75%

ILC 12-17% 16-21%

Others 9-14% 8-9%

Grade 1 31-34% 16-23%

Grade 3 13-15% 22-32%



• Grading is dependent on a high quality of tissue

preservation. Suboptimal levels of tissue fixation lead to

disruption and loss of visibility of mitotic figures, one of

the three variables assessed in NGS. Assessment of

grade in poorly fixed tissue will therefore introduce a bias

leading to a reduction in the proportion of cases classified

as grade 3.

• Guidelines for standardization of pre-analytical

parameters, including tissue handling, fixation, and

preparation.

HISTOLOGICAL TUMOR GRADE REPRODUCIBILITY



HISTOLOGICAL TUMOR GRADE REPRODUCIBILITY



http://www.cancerscreening.nhs.uk/breastscreen/publications/nhsbsp58-poster.pdf

• Strict adherence to guidelines for tumor grading.

HISTOLOGICAL TUMOR GRADE REPRODUCIBILITY



• St. Gallen Consensus (2009) recommended that grade 1

and grade 3 be taken into consideration for the assessment

of indications of adjuvant chemotherapy. Grade 2 was

regarded as being similar to other parameters, of

intermediate-risk significance, such as tumor size of

between 2 and 5 cm, low numbers (one to three) of involved

LNs, and intermediate scores on multigene assays.

• Attempts to classify grade 2 tumors into two distinct

subclasses:

grade 1-like subgroup, which has an excellent outcome

grade 3-like subgroup, tumors that behave like high-

grade cancers.

¿GGI, KI67?

HISTOLOGICAL TUMOR GRADE REPRODUCIBILITY



• Some cases may be upgraded in the excision specimen:

grade I in the core biopsy and grade II in the excision

specimen (30% to 40%).

• A diagnosis of NGS grade III in a core biopsy is not

commonly changed when the excision specimen is

graded (5% to 8%).

• Changes from grade I in the core to grade III in the

excision specimen and vice versa are very rare (0% to

1%).

HISTOLOGICAL TUMOR GRADE IN CORE BIOPSY



• The Nottingham Grading System, when adequately
carried out, provides a simple, inexpensive, accurate,
and validated method for assessing patient prognosis.

• Assessment of histological grade is an important
determinant of breast cancer prognostication and
should be incorporated in algorithms to define
therapy for patients with breast cancer.

• Consensus criteria for histological grading and
recommendations for good practice should be
followed.

HISTOLOGICAL TUMOR GRADE



• 17 morphological special types

• 25-30% of all breast 
carcinomas

• Significant prognostic/ clinical 
implications

• Different biological 
characteristics



Special types of breast cancer are more homogeneous 
at the transcriptome level

Luminal Basal-like Mol apocrine

Micropapillary

Mucinous A

Classic ILC/ Tubular
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Neuroendocrine
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Medullary
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Apocrine

Weigelt et al. J Pathol 2008



SPECIAL TYPES VERSUS MOLECULAR SUBTYPES

IDC Osteoclastic

Neuroendocrine

Mucinous

Tubular 

Micropapillary
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Adenoid cystic

Medullary

Metaplastic
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HER2



•Invasive breast carcinoma composed by non-cohesive cells individually 

dispersed or arranged in single-file linear pattern in a fibrous stroma.

LOBULAR BREAST CANCER

INCREASING INCIDENCE (HRT?)

HIGHER AGE AT DIAGNOSIS

HIGHER SIZE AT DIAGNOSIS

LOWER SENSITIVITY OF RX TO DETECT  ILC

 DIFFUSE GROWTH PATERN

POOR RESPONSE TO CHEMOTHERAPY

METASTATIC PATTERN

Absence of E-cadherin >80%
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Reis-Filho, J. S. et al. Clin Cancer Res 2006;12:6652-6662



Medullary carcinoma Metaplastic carcinomaPoorly differentiated 
carcinoma with central 

acellular zones

MORPHOLOGICAL AND IMMUNOHISTOCHEMICAL HETEROGENEITY OF BREAST 
CARCINOMAS WITH BASAL-LIKE PHENOTYPE

• Lack of expression of ER, PR, and HER2 in conjunction with expression of CK5/6 and/or 
EGFR.

• Vimentin, P-cadherin, caveolins 1 and 2,  CD10, OSTEONECTIN, SMA, p16, Cyclin 

E, etc.







Secretory breast carcinomas harbour the t(12;15) 
(p13;q25) translocation

ETV6 split apart

ETV6-NTRK3 fusion



Adenoid Cystic Carcinoma

t(6;9)(q22–23;p23–24)

MYB-NFIB

Persson et al. PNAS November 2009









• Special types of breast cancer account for up to one
quarter of all invasive breast malignancies and their
importance should not be disregarded.

• Studies focusing on specific subtypes of carcinomas
have recently identified pathognomonic mutations
and specific fusion genes that can be used not only for
diagnostic purposes, but also therapeutically.

• Understanding the biological drivers of these entities
may lead to a better understanding of the biology of
breast cancer.

SPECIAL TYPES OF BREAST CANCER


