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 breast cancer WHO - global incidence and mortality 

Ix ANZ 80:100,000  ~ 1per mille 



3 

 cancer ANZ - females 2008 Globocan 
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 cancer trends - Australia 



Statistics  
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 incidence 1.25:1000 per annum (SEER 2005 - 2009) 

 incidence 0.8:1000  per annum  ANZ 

 lifetime risk  1:8 for women born today 

 incidence increasing 1 - 2 % pa 

 invasive cancers begin as CIS in milk ducts or milk lobules 

o ductal cancer ~ 85% 

o lobular cancer ~ 15% 

 early detection influences mortality 

digital mammography screening programs 

 DCIS 1:1300 mammograms 

 breast cancer 4:1000 mammograms 

 reduction in tumours > 2cms - 45% 

 reduction in node positive tumours 

 reduction in mortality - 30% 

 breast cancer - the facts 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=1q7lu2lEcl8pDM&tbnid=Fq3AJO87A847fM:&ved=0CAUQjRw&url=http://www.dslrf.org/breastcancer/content.asp?CATID=4&L2=1&L3=6&L4=0&PID=&sid=132&cid=442&ei=dA-IUtKSIsWikwX-7YCoBg&bvm=bv.56643336,d.dGI&psig=AFQjCNGXmEHEom5T1k-pQ23dm7qRbj_Y9Q&ust=1384734929933395
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Smith RA Oncology May 2012 

90% DCIS detected as micro calcification on mammogram 

 breast cancer screening - mortality benefit 

Hortobagyi GN NEJM 1998 



9 

 breast cancer screening - mortality benefit UK 

UK Office for national Statistics 2013 

Ix 1.8% increase 2009 - 2010 



10 

      breast cancer - incidence & screening   

28% age < 50 

Ellen warner NEJM 365 11 2011 

cancer incidence by age SEER 

28% age < 50 

 breast cancer screening - when should it start 
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breast cancer in young people 

age 15 - 30 

 breast cancer in young people 



 case finding in people who have no symptoms 

 apply a test that discriminates between normal and abnormal 

 

ideal test 

 

 100% sensitive 

o positive in everyone with the disease 

o never negative in anyone with the disease - no false negatives 

 100% specific 

o negative in everyone with no disease  

o never positive in anyone without the disease - no false positives 

 

 no test is 100% sensitive - disease is missed 

 no test is 100% specific - disease is diagnosed in people who do not have it 

 

 false negative rates & false positive rates limit a tests utility - predictive value  

 

 

 

 

 

 

 

 

 

 

 

 screening for disease  
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 screening for disease - medical indications  
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 screening for disease - insurance indications  

 condition is prevalent in insured population 

 impairment must be a claimable  

 avoid adverse experience 

 preserve profitability 

 minimise antiselection 

 pricing 

 insure future price protection 

 

 

protection in the absence of screening 

 retain capacity to underwrite 

 retain capacity to use family history 

 choose covered populations carefully 

o disease prevalence 

o disease risk  
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 sensitivity and specificity 

Cancer:  

Chance of a positive test is 60% 

No cancer:  

Chance of a positive test is 20% 

cancer 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=VZmPzAPSI_j7fM&tbnid=HYxo1yp8ahQ0MM:&ved=0CAUQjRw&url=http://www.sprawls.org/ppmi2/IMGCHAR/&ei=SaV2UvCDIYGDlAWbnYFg&bvm=bv.55819444,d.dGI&psig=AFQjCNGITtGceI4Zdzmy6hYk44TeLppwmQ&ust=1383593614051423
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 sensitivity and specificity - digital mammography  

adapted from Smith RA Oncology May 2012 

 sensitivity 82.4% 

o 84.6% with cancer test positive 

o 15.4% with cancer test negative  

 

 

 specificity 91.5% 

o 91.5% without cancer test negative 

o 8.5% without cancer test positive 

 

http://radiology.rsna.org/content/242/2/388/F3.large.jpg
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 sensitivity and specificity - digital mammography  

adapted from Smith RA Oncology May 2012 

literature sensitivity ranges  50 - 90% 

 sensitivity in dense glandular breasts 

o 50% 

 sensitivity in fatty breasts - no glands 

o 98% 

 

http://radiology.rsna.org/content/242/2/388/F3.large.jpg
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 sensitivity and specificity - digital mammography  

adapted from Smith RA Oncology May 2012 

 10% recall rates 

 10% recalls have biopsy 

 

 screen 1000 → diagnose 4 cancers  

 

 

http://radiology.rsna.org/content/242/2/388/F3.large.jpg
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*1000 women with mammography after age 50 

 sensitivity and specificity - digital mammography  

http://radiology.rsna.org/content/242/2/388/F3.large.jpg


tumour behaviour and the utility of screening 
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screening shortfalls - incident invasive breast cancer  
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20 years of screening 

 DCIS 2% → 30% all cancer 

 Ix invasive CA not falling in parallel 

 no reduction in aggressive late ∆ 

 stable 2002 - 2005 

 2002 fall was removal HRT 
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screening and breast cancer  

http://www.boston.com/lifestyle/health/health_stew/women-40+-500x460.png
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screening and breast cancer  

http://www.boston.com/lifestyle/health/health_stew/women-40+-500x460.png
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     breast cancer - screening    

digital mammography  

 most appropriate test   

 proven to reduce mortality 

 

ultrasound  

 unproven as screening tool  

 may miss cancer in situ - DCIS and LCIS 

 useful adjunct dense breasts - low sensitivity mammogram 

 

MRI  

 sensitivity for DCIS 90% 

 sensitivity for invasive ductal cancer  90 - 100% 

 high false positive rate - over diagnosis 

 specificity 40 - 97% 

 high cost 

 

Ellen Warner NEJM 365 11 September 2011 

benign fat lobule 

multifocal cancer 
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     breast cancer - screening and harm  

radiation induced breast cancer 

annual mammography 40 - 55 followed by biennial mammography  

 86 cancers per 100,000 women - 1:1000 

 11 cancer deaths per 100,000 women 

 benefit : risk is 4.5 : 1 for lives saved 

 

 

overdiagnosis of breast cancer 

diagnosis that would not have been  made in life if screening had not taken place 

 overdiagnosed cancer is indistinguishable from potentially progressive ∆ 

 overdiagnosis rates estimated at 1 - 11%  

 

 

 

       

 

Ellen Warner NEJM 365 11 2011 



screening for disease - the concept of overdiagnosis 

cancer overdiagnosis 

 

 cancer that would never have presented clinically before death 

o not progressive & death before presentation - slow indolent cancer 

o progressive & death before presentation - cancer in old age 

 

 treatment may cause harm 

 treatment generates unwarranted expense  

 diagnosis poses an insurance liability 
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cancer reservoir  
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Index 

  Breast Imaging Reporting And Data System   

Pearlman MD O&G 116 3 2010 
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Index 

Pearlman MD O&G 116 3 2010 

breast density 

patterns of calcification 

margins of lumps 

  Breast Imaging Reporting And Data System   

 breast density 

 morphological parameters of lesions 

 

 

 

 

 



 breast density 

 morphological parameters of lesions 
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Index 

Pearlman MD O&G 116 3 2010 

breast density 

  Breast Imaging Reporting And Data System   

density 

 1     fatty breast 

 2     25 - 50% glandular 

 3     50 - 75% glandular 

 4    >75% glandular 

 

 breast density 

 morphological parameters of lesions 
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      breast cancer screening - the facts   

Overdiagnosis of Breast Cancer Karsten JJ BMJ 2009 339 

 detect more cancers 

 more potentially lethal cancers diagnosed at curable stage 

 increasing rates of non invasive cancer - DCIS 

o nearly all invasive cancer begins as DCIS 

o DCIS is heterogeneous 

o 14 - 60% DCIS will invade by 10 yrs    (40%) 

 more benign disease 

 more invasive investigations 

 more biopsies, lumpectomies & mastectomies 

 overdiagnosis of cancers that would not result in mortality   

o 50% increase in cancers that would not cause death 

o 37% F40 - 45 have undiagnosed DCIS or invasive cancer at autopsy 
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http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=c2Fx-u-Pv9JTxM&tbnid=ihhFYhRdidBT9M:&ved=0CAUQjRw&url=http://www.news-medical.net/health/Breast-Cancer-Classification.aspx&ei=eQSHUuCZGoWniALmioFg&psig=AFQjCNFOTEplzK_8KA5183AUmZKaVbw_4A&ust=1384666156673811
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                         breast anatomy   

Fibrous tissue 

lobule 

duct 
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                         breast cancer in situ   

Fibrous tissue 

LCIS 5% 

DCIS 95% 
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                         breast cancer in situ   

Fibrous tissue 

LCIS 5% 

DCIS 95% 

DCIS 

 inherent risk of invasion 

 majority become invasive - not obligate precursor 

 invasive capacity assumed 

 full cancer protocol 

 RR future cancer diagnosis 2 - 3 

LCIS 

 not an obligate precursor to invasive cancer 

 may be marker for current bilateral cancer 

 excised  or bilateral mastectomy 

 usually no full cancer protocol 

 RR future cancer diagnosis 7-18 
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infiltrating invasive cancer 

local excision with removal of nodes 

 + breast radiotherapy 

 + chemotherapy 

 ± hormonal therapy - tamoxifen 

 

total mastectomy with removal of nodes 

 + chemotherapy 

 ± hormonal therapy - tamoxifen 

carcinoma in situ 

invasive cancer 

       treatment of cancer in situ & early invasive cancer    

 local excision usually adequate 

 total mastectomy ≤ 30% 

 + breast radiotherapy - if no mastectomy 

 ± hormonal therapy - tamoxifen 
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 average lifetime risk 12% 

 OCP does not increase risk (?) 

 HRT does increase risk 

 

 

 

 

 

     breast cancer risk factors   
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Index 

Pearlman MD O&G 116 3 2010 

 average lifetime risk 12% 

 OCP does not increase risk (?) 

 HRT does increase risk 

 

 

 

 

 

     breast cancer risk factors   
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Index 

modifiable risk factors 

 first baby >35 yrs cf <20 yrs   

 alcohol 3 - 5 drinks daily          

 premenopausal obesity           

 post menopausal obesity         

 sedentary vs active*                

 current & recent OC**             

 current HRT***                        

 smoking                                   

 

 

     * less than 30 minutes weekly 

     ** risk dissipated after 10 years 

     *** risk dissipated after 5 years 

 

     population attributable risks for breast cancer in NZ women   

Hayes J Internal Medicine Journal  2013 

prevalence of modifiable risk factors 

 19% first mothers are aged >35 

 24% Maori, 11% Pacific,10% European 

 

 35% all age 51 - 70, 63% Maori obese 

 11% Maori, 15% Pacific, 11% European 

 38% urban & 30% rural current users 

 8.2 % Maori, 21% European 

 

 

 

RR = 1.4 

RR = 1.3 

RR = 1.0 

RR = 1.3 

RR = 1.3 

RR = 1.2 

RR = 1.7 

RR = 1.0 
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     DCIS - WHO 2012   



 DCIS 25% of all new breast cancer diagnoses 

 90% DCIS diagnosed  by screening  

 90% + diagnosed as consequence of microcalcification 

 DCIS incidence peaks age 65 - 70 

 DCIS increase 110% 1991 - 2001 (screening effect) 

 DCIS increase 20%   1996 - 2001 (screening effect) 

 

 DCIS per se does not result in mortality - “most DCIS is harmless” 

o microscopic node involvement <3% 

 

 DCIS full resection with no adjuvant treatment 

o total mastectomy    → 98% disease free  

o complete excision  → 14% recurrent DCIS near original site 

o complete excision  →  7%  invasive cancer near original site 
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     DCIS    



 

 calcification on mammography 90 - 95% 

 lump or nipple discharge 5 - 10% 

 

 

mammogram appearances of biopsy proven DCIS 

 76% microcalcification 

 13% micro calcification + lump 

 11% lump on mammogram 
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     DCIS - how does it present   



 

 stage of ductal cancer found by incidental microcalcification on mammography 

o DCIS 65% 

o DCIS with microscopic invasion 32% 

o invasive cancer 4% 
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     DCIS - mammography and microcalcification   



 

 DCIS is a non invasive precursor of invasive cancer 

 DCIS does not always invade in a person’s lifetime 

 DCIS becomes invasive in 14 - 60% in 10 years (BMJ 2009) 

 DCIS 10 - 15% medico legal autopsies in young / middle aged women (1987) 
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     DCIS - what happens if you do not treat it  
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     DCIS - outcomes after treatment   
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 1700 DCIS 

 majority were screen detected DCIS 

 90% age > 50 

 4 years follow up (1 - 10 years) 
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     CIS breast - cancer risk after any breast cancer in situ BCIS    

cancer all sites after BCIS breast cancer after BCIS 
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     CIS breast - cancer risk after any breast cancer in situ BCIS    
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 9000 women 

 benign breast disease on biopsy 

 excess risk for breast cancer 

 median time to cancer diagnosis 10 years 

 risk for cancer persisted for at least 25 years 

 family history was an independent risk factor 

 proliferation on biopsy  was an independent risk factor 

 non proliferative findings on biopsy with no family history had no excess risk 
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benign disease is a risk for cancer which can develop in either breast 

     breast cancer risk factors - benign breast disease   



53 

  breast cancer precursors   
benign histology 

     breast cancer risk factors - cancer precursor lesions    
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 non proliferative 

 proliferative 

o no atypia - normal appearing duct cells 

o atypia - atypical hyperplasia  - duct cells with atypical features 

Tamimi RM Cancer 2010; Nov 1;116(21) : 4944 - 4953. 

     breast cancer risk factors - benign breast disease    
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     low cancer risk lesions    
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     high cancer risk lesions    
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Pearlman MD O&G 116 3 2010 

     benign breast disease - cancer risk   

Proliferative with atypia 

non proliferative 

fibroadenoma 

benign  papilloma 

atypical hyperplasia 
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   benign breast disease & cancer risk    

Hartman LC  NEJM 2005;353:229-237. 

histology and age  NP         non proliferative 

 PDWA   proliferative with hyperplasia 

 AH         proliferative with atypical hyperplasia 
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   cancer risk after benign disease by time   
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lifetime cancer risk RR 1.3 - 5.0 

proliferative disease with no atypical cells 

 benign tumours with no atypical cells RR 1.3 -1.9 

o simple tumours - fibroadenoma  

o simple tumours - duct papilloma  

proliferative disease  with atypical cells RR 4.0 - 5.0 

 benign tumours with atypical cells 

 any benign tissue with atypical cells 

 

 

lifetime cancer risk RR 1.0 

non proliferative disease 

 simple cysts 

 simple fibrocystic disease 

 

 

     benign breast disease and cancer risk   
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Index 

 fibrocystic breasts or fibrocystic change 

 bilateral lumpy breasts (40 - 50% females)  

 lumps fluctuate with menses with pain & tenderness 

 age 20 → 50 

 progressively worsens until menopause 

 no cancer risk - unless atypical cells on any biopsy 

 pathology 

o fluid filled cysts 

o fibrous tissue 

o hyperplasia of cells in milk ducts 

o hyperplasia of cells in milk lobules 

 

     fibrocystic disease - a non disease   
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     fibroadenoma   

//upload.wikimedia.org/wikipedia/commons/e/e5/Breast_US_Fibroadenoma_0531093725281_Nevit.jpg
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Index      fibroadenoma   

 common benign tumours 

 10% autopsies 

 discrete lumps 1 - 2 cms in young women 

 begin at menarche as lobules grow 

 aberrant hyperplastic lesions 

 early adolescence with peak age 15 - 25 

 usually stabilise and may regress  

 atrophy at menopause 

 rarely cancerous 

 most cancers lobular cancers 

 cancer risk age <35 small 

 full excision recommended age >35 >25 

 associated with increased lifetime risk breast cancer  
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Index      fibroadenoma age >35   

 more dysplasia 

 more cancer 

 more associated LCIS and DCIS 

 CIS within or adjacent 8% 

 

 

infiltrating lobular cancer in fibroadenoma 

DCIS in fibroadenoma 
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     fibroadenoma and fibrocystic disease by age  



The content of this presentation is intended as a guide only and should not be relied on as legal advice.  

We should recommend that you seek independent confirmation from your local law department or external 

legal advisors. 
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