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Epidemiology

▪ Breast cancer is the most common cancer in 
women worldwide.

• It accounts for about 25 per cent of all female 
malignancies and the proportion is higher in 
women in western, developed countries.

• 40-50% of breast cancer occur in the upper 
outer quadrant. 



Clinical presentation

Finding %

Breast lump 60-70%

Pain 14%

Nipple problems 7-9%

Deformity 1%

Inflammation 1%

Family history 3-14%

•The majority of women with breast cancer present symptomaticlly.

•The most common findings in symptomatic women are:

•The introduction of breast screening has led to an increasing proportion of       

asymtomatic cases being detected mammographically.



Diagnosis

The breast abnormalities should be evaluated by 
the triple test assessment:

- Clinical examination.

- Imaging mammography,ultrasounds.

- Tissue sampling: FNAC, core biopsy (Tru-Cut, 
Vacuum-Assisted-Biopsy).



Pathological Prognostic Factors

1.  Staging (TNM system).

2. Grading.

3. Histological diagnosis.

4.  Vascular invasion.



Prognostic Factros: Stage



Breast Cancer Survival Rate by Stage

Stage
5-year Relative 

Survival Rate

0 100%

I 100%

IIA 92%

IIB 81% 

IIIA 67%

IIIB 54%

IV 20%



The grading system of breast cancer

Histological grading provides powerful prognostic information.

The method is that described originally by Elston and Ellis . 

The method involves the assessment of three components of tumour 

morphology:

• Tubule/acinar/glandular formation

• Nuclear atypia/pleomorphism 

• Frequency of mitoses.

Each is scored from 1 to 3. Adding the scores gives the overall 

histological grade

Grade 1 = scores of 3 - 5

Grade 2 = scores of 6 or 7

Grade 3 = scores of 8 or 9



Histological diagnosis

Some histologic types of 
breast cancer have 
consistently been shown to 
have an excellent prognosis 
include tubular, invasive 
cribriform, mucinous and 
adenoid cystic carcinomas

Invasive breast carcinoma

Infiltrating ‘ductal' - no specific type
Infiltrating lobular carcinoma
Tubular carcinoma
Medullary carcinoma 
Mucinous carcinoma
Apocrine
Invasive papillary

Malignant non invasive lesions

Ductal carcinoma in situ
High  grade DCIS
Intermediate grade DCIS
Low grade DCIS

Lobular carcinoma in situ

Microinvasive carcinoma

A tumour in which the dominant lesion is in 
situ carcinoma but in which there are one or 
more clearly separate foci of infiltration, 
none measuring more than 1 mm in 
maximum diameter .



The presence of vascular invasion is generally

considered to be an adverse feature providing

independent prognostic information about both local

recurrence and survival. It is therefore important to

record whether or not it is present.

Vascular Invasion



Pathological Prognostic Factros:
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Case History: 
50 year old woman identifies mass on self 
examination.



1 cm invasive ductal carcinoma of low histological grade



Metastasis to the iliac bone 8 years after excision of primary tumor



•Unable to detect the poor prognosis breast 
carcinoma unable to treat effectively.

•Need to understand the biology of
breast carcinoma  to improve management.

Pathological Prognostic Factors



Limitations of pathological factors in prognosis  
& prediction

• Breast cancer is genetically and  genomically a 
heterogeneous disease with a wide spectrum of 
morphologic subtypes and clinical behaviour.

• It is well established that even patients with 
similar subtype or    same stage the clinical course 
and behaviour can be markedly  different.



Prognostic & Predictive Factors 



Prognostic biomarkers in breast cancer

• Estrogen (ER) and Progesterone (PR).

• Proliferation index (Ki-67 / MIB-1).

• HER2



Receptors Biomarkers: Estrogen and Progesterone 

•ER is a nuclear hormone receptors: 
when activated by estrogens it plays a 
key role in regulating growth, 
differentiation, and tumorigenesis in 
breast. 

•ER is expressed in about 70% of 
invasive breast cancers and is a strong 
predictive factor for response to 
endocrine therapies, such as 
tamoxifen.

•PR is another nuclear hormone 
receptors. PR is expressed in about 
60% of invasive breast cancers and is 
a modest predictive factor for 
response to endocrine therapies.

Immunohistochemistry is the method of 

choice for assessing steroid receptor



There are several different scoring systems in place. the quick (Allred) 
score is recommended . This is based on assessment of the proportion 
and the average intensity of staining. 

Score for proportion Score for intensity

0 = no staining 0 = no staining
1 = < 1% nuclei staining 1 = weak staining
2 = 1-10% nuclei staining 2 = moderate staining
3 = 11-33% nuclei staining 3 = strong staining
4 = 34-66% nuclei staining
5 = 67-100% nuclei staining

The scores are summated to give a maximum of 8.

A score of 3 or more is regarded as ER/PR-positive.

Receptors Biomarkers: scoring ER/PR



Prognostic Biomarkers: proliferation index (Ki-
67 / MIB-1)

Proliferation index is an
important prognostic factor
in breast cancer. The Ki-67
protein is expressed in all
phases of the cell cycle
except G0 and serves as a
good marker for
proliferation. There is a
significant correlation
between high proliferation
rates and shorter disease
free and overall survival.



Prognostic biomarkers: HER-2

The HER2 (human epidermal growth factor receptor 2) gene is
part of a family of genes that play roles in regulating cell growth
and proliferation.

Approximately 15-20 percent of breast cancers have an
overexpression of the HER2 due to an increase of the number of
copies of the gene (amplification)
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0              1+                 2+                 3+

Methods of HER2 status 

detection: IHC

Herceptin

Non amplifica Amplifica



•FISH (Fluorescent in

situ hybridization)

detects gene

amplification. It use

fluorescent probes that

bind to specific part of

chromosomes.

FISH (Fluorescent in situ hybridization)

Reporting the Results of FISH Studies for HER2/neu:

No amplification (negative): < 4 Her-2 gene copies per 

nucleus.

Weak amplification (equivocal): 4-6 Her-2 gene copies per 

nucleus.

Strong amplification (positive):> 6 Her-2 gene copies per 

nucleus



Breast cancer molecular subtypes



Breast cancer molecular subtypes



Adapted from Sorlie et al, PNAS 98:1086910874, 2001

Prognostic Significance of Molecular Subtypes
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Multigene Prognostic  tests

•Oncotype DX test (21 genes).

•Mammaprint test (70 genes).

•Breast Cancer Index test (7 genes).

•EndoPredict  test (12 genes).

•Mammostrat test (5 genes).

•Prosigna Breast Ca Prognostic test (58 genes). 



•Early-stage invasive Breast Cancer I or II.

•ER+ or ER- (MammaPrint).

•LN- or  LN+ in 1 to 3  (Prosigna, Mammaprint, 

EndoPredict) .

Multigene Prognostic  tests



Prognostic & Predictive Significance of      
Multigene Tests

•Providing prognostic information for: 
Local recurrence (Oncotype DX, 
Mammostrat , MammaPrint, Breast Ca 
Index).
Distal metastasis within 10 years (Prosigna, 
EndoPredict). 



Prognostic & Predictive Significance of      
Multigene Tests

•Adjuvant chemotherapy benefit post surgery.

•Adjuvant radiotherapy benefit post DCIS surgery 
(Oncotype DX).

•Extending hormonal therapy for more 5 years  
benefit (Breast Cancer Index ). 



Thank you


