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Case 

 75 year old female w/ O2 dependent COPD 

 Symptoms of constipation, weight loss, 
decreased appetite, “hemorrhoid flare” 

 Empiric cortisone with no improvement 

 Referred for 1st colonoscopy (refused in past) 

– Found to have a frieable anal and distal rectal 
mass 

– Biopsy proven squamous cell carcinoma 



Case 

 Further history in my office – patient had rectal 
bleeding for > 1 year, fecal incontinence, and 
severe pain on BM.  

 Exam showed a > 5 cm circumferential anal 
canal mass extending into the distal rectum, + 
left inguinal node  



Case 

 Locally advanced anal canal cancer 

 Treatment was planned for definitive 
chemoradiation – curative intent 

 Patient passed away within days of my initial 
evaluation 



Case 

 If your patient has symptoms, you are not 
screening – you need prompt diagnostic test 

 If you don't ask the question (or do the exam) 
you will not know  

 Properly performed rectal, Gyn breast exams 
take time but can save lives 

 Screening has implications for the population 
and also for your individual patient 

 



Introduction 

• Cancer screening seeks to detect cancer before 
a person has any symptoms. 

• Screening can mean: 

• History and Physical Exam 

• Laboratory Test 

• Imaging 

• Invasive Procedure 

• Genetic Screening 



Introduction 

• Screening tests have risks.  

• Some screening tests can cause serious problems.  

• False-positive test results are possible.  

• False-negative test results are possible.  

• Finding the cancer may not improve the person's health or 
help the person live longer. 



Introduction 

Certain factors may cause disease-specific 
outcomes to look like they are getting 
disproportionately better with screening when 
they are not. 

• Lead Time bias 

• Length time bias 

• Overdiagnosis 



Introduction 

Ideal Cancer Screening Tests: 

• Screen for a cancer that is easier to treat and cure when 
found early.  

• Has few false negative results 

• Has few false positive results.  

• Decreases the chance of dying from cancer. 

• Is cost effective for the healthcare delivery system 



Why is this important? 



A Brief word 

“The Tyranny of Randomized Controlled Trials” 

• Equipoise – feasible in principle but difficult in 
practice – leads to crossover 

• Careful patient selection may mean results are not 
generalizable to population 

• Participating centers may not represent hospitals 
nationally – experience 

• Systematic bias of study design (funding source) 

 



Breast Cancer 



 Why screen for Breast Cancer? 

Breast cancer is easier to treat when found early 

• Pillars of breast cancer treatment are surgery, systemic therapy, 
and radiotherapy 

• Surgery: Lumpectomy vs Mastectomy, ALND vs SLN bx 

• Systemic therapy: need for chemotherapy vs not 

• Radiotherapy: breast only radiation vs RT regional lymphatics 

• Detecting breast cancer earlier can and does lead to decreased 
physical and psychosocial side effects for the patient.  

- Source : NCCN guidelines 
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Breast Cancer 

• Screening Guideline first introduced in 1976 

• Dissemination of screening at a population level has had an 
unprecendented impact on breast cancer detection 

• Since the mid 1980s, as breast cancer screening has gained 
traction, breast cancer related death has dropped > 30% in the 
USA. 

• Guidelines are basis for quality metrics, pay-for-performance, 
and other healthcare delivery policies 

• Controversies remain regarding relative benefit and harm 
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Remember, these guidelines are for average risk  
women. 

• No symptoms 

• No history of breast cancer / DCIS/LCIS/atypia 

• No family history of breast cancer 

• No suggestion of a hereditary syndrome 

• no history of childhood malignancy / previous radiation 
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Self Breast Exam 

Very little research has been done 

•   Huge numbers of patients needed – funding issue 

•   Crossover issue 

•   long time interval may be needed to detect mortality differece 

 

 



Self Breast Exam – Shanghai JNCI 

• > 130,000 patients taught BSE with medically supervised 
refresher every  6 months vs 130,000 patients not taught  

• No overall survival or mortality benefit 

• # of patients diagnosed with breast cancer ~3% (in both 
groups) was detected by self exam – crossover 

• slight ( 2%) increase in mastectomy rate in pts not taught BSE 

•  Ratio of biopsy to cancer diagnosis 1:3 for control and 1:4 for 
BSE ( difference highest in first 6 months of trial, down with time) 

 

 

 

 

Thomas DB, Gao DL, Ray RM, et al. Randomized trial of breast self-examination in Shanghai: final results. J Natl Cancer Inst. 2002;94(19):1445–1457 



Clinical Breast Exam -CNBSS2 
JNCI 

• Canadian trial randomizing CBE + mammography (40k patients) 

• Trial was planned with a fixed sample to evaluate whether CBE 
led to a 40% reduction in breast cancer mortality ! 

• The trial was designed to test if mammography added benefit to 
breast exam  

• This is behind the USPSTF “insufficient evidence” statement 

 

 

 Miller AB, To T, Baines CJ, et al. Canadian National Breast Screening Study-2: 13-year results of a 
randomized trial in women aged 50-59 years. J Natl Cancer Inst. 2000;92(18):1490-1499 



Mammogaphy 



 Mammography Guidelines  

 

 

 

 

 

 
 

Age USPSTF ACS ACOG 

40-44 Personal Decision Personal Decision Yearly  

45-49 Personal Decision Yearly  Yearly  

50-55 Biennial Yearly  Yearly  

55-74 Biennial Biennial Yearly  

>75 Yearly  



Areas of disagreement 

 

 

 

 

 

 
 

• Screening for women 40-49 

• Time interval for screening mammography 

• Screening >75 

 

 
 



 

 

 

 

 

 
 

 

 

 
 



 

 

 

 

 

 
 

 

 

 
 



 

 

 

 

 

 
 



  

 

 

 

 

 



 

 NNS to diagnose 1 Breast cancer 

 

 

 

 

 



Mammography 

USPSTF may be overestimating risks of mammography 
relative to benefits in comparison to our European 
colleagues 

  

 

 



Mammography – what are the risks? 

•  Risk of False Positive 

•  Overtreatment? 

• Radiation Exposure 

  

 

 



 Risk of False Positive - Recall 

• False Positive probability: ~15% at first mammogram, ~10% 
subsequently 

• False Positive leading to biopsy recommendation: 2.5% first 
mammogram, ~1% subsequently ( cumulative ~ 7% @ 10 yrs) 

• Availability of comparison mammograms halved the odds of a 
false-positive recall  

• A non–statistically significant increase in the proportion of late-
stage cancers was observed with biennial compared with annual 
screening  

Hubbard RA, Kerlikowske K, Flowers CI, Yankaskas BC, Zhu W, Miglioretti DL. Cumulative probability of false-positive recall or biopsy 
recommendation after 10 years of screening mammography: a cohort study. Ann Intern Med. 2011;155(8):481-92. 



 Risk of False Positive - Recall 

Cumulative incidence of recall  

 

 

 

 

 

 

Hubbard RA, Kerlikowske K, Flowers CI, Yankaskas BC, Zhu W, Miglioretti DL. Cumulative probability of false-positive recall or biopsy 
recommendation after 10 years of screening mammography: a cohort study. Ann Intern Med. 2011;155(8):481-92. 



 Risk of False Positive - Recall 

A significant increase in the proportion of late-stage cancers was 
observed with biennial compared with annual screening  

 

 

 

 

 

 

 

 

 

Hubbard RA, Kerlikowske K, Flowers CI, Yankaskas BC, Zhu W, Miglioretti DL. Cumulative probability of false-positive recall or biopsy 
recommendation after 10 years of screening mammography: a cohort study. Ann Intern Med. 2011;155(8):481-92. 



 Risk of False Positive - 
Psychosocial 

• Survey of > 1000 patients who participated in a screening trial 

• Increased short-term anxiety  

• No change in long-term anxiety 

• No measurable health utility decrement. 

•  False-positive mammograms increased women’s intention to 
undergo future cancer screening  

 

 

 

Tosteson AN, Fryback DG, Hammond CS, et al. Consequences of false-positive screening mammograms. JAMA Intern Med. 
2014;174(6):954-61.. 



 Risk of Overdiagnosis 

 

 

 



 Risk of Radiation exposure 

Mammography exposes people to 0.4 mSv of additional radiation 
above background 
 

• A flight from Los Angeles to New York  is 0.04 mSv 

• Average annual dose from food is 0.3 mSv 

• Average yearly background dose is 3.1mSv 



 Risk of Radiation exposure 



 Shared Decision Making 







 Shared decision making 

Breast Screening Decisions 



Gaps in the evidence 

t 

 

 

 

 



Conclusions - Breast 

• Breast cancer screening is a highly charged topic 

• There is very little evidence regarding self exam and clinical 
breast exam – 3% of patients are diagnosed by self exam 
regardless of if they are taught or not 

• Mammography decreases breast cancer mortality 

• The risks of mammography decline with age and with ability to 
compare to previous mammograms 

• The risk /benefit ratio for mammography in women 40-50 is 
slightly less favorable – this must be weighed against the 
aggressive nature of breast cancers in young patients on an 
individual basis  



Prostate Cancer  



Why screen for prostate cancer? 

Prostate cancer is easier to treat when found early. 

- Surgery – Need to LND, need for adjuvant RT/ADT 

- Systemic therapy: need for ADT and/or chemotherapy 

- Radiotherapy: prostate alone vs prostate + pelvic nodes, one time 
radiation implant vs 40 external treatments.  

- 

 

 

 

 

Source : NCCN guidelines 
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Prostate Cancer  

• Prostate cancer is a clinically heterogenous disease, affecting > 
200,000 men per year, > 30,000 of whom die from disease 

• 40% low risk, ~ 40% intermediate risk, ~ 20% high risk 

• associated with high fat diet, # sexual partners, tobacco use, 
insulin resistance 

• Risk for prostate cancer significantly higher in AA vs Caucasian 
M 

• In the 1970s-1980s, prostate cancer mortality rates were 
approximately 30/100k and steadily increasing 

 



Prostate Cancer  

• PSA screening became available in in the early 1990s and 
widespread screening was available by the late 1990s  

• Based on SEER analysis, since the early 1990s, prostate cancer 
related mortality has decreased 40% 

• The incidence of metastatic disease at presentation has 
declined by approximately three-fourths in the US since the 
advent of PSA screening.  



Prostate Screening: Guidelines 

• Concern for overdiagnosis of clinically irrelevant cancers 

• At the same time, the risk factors for development of the disease 
are increasing 

• The long term effect of reduced screening on a population basis 
is not known 

 

 

 



Prostate Screening: Guidelines 

 Modeling studies show: 

• PSA screening yields survival benefits that have contributed, to 
some extent, to the dramatic and sustained drop in prostate 
cancer death rates in this country.  

• Second, PSA screening advances prostate cancer diagnosis by 
five to six years on average.  

• Approximately one in four screen-detected cases reflects 
overdiagnosis. 

 

 



Prostate Screening: Guidelines 

What risk groups do the guidelines not address? 

•   Family History 

• consider number of relatives and age at diagnosis 

• Family history of breast/ovarian (potential BRCA carrier) or 
colorectral, endometrial, gastric pancreatic ( possible Lynch) 

•   African American ethnicity 

 

 



Prostate Screening: Guidelines 

• USPSTF  

• recommends against PSA screening 

• AUA  

• men 40-55 at high risk should be offered screening  

• Screening men > 55 should be offered screening if life expectancy > 15 
years 

• Interval of screening should be individualized based on baseline PSA 

 

 



Prostate Screening: Basis of 
guidelines 



Prostate Screening: Risks of 
screening 

Biopsy related side effects 

Overtreatment 

 

 

 



Prostate Screening: Risks of 
screening 

Biopsy related side effects: hematuria, hematochezia, 
hematospermia, dysuria and retention, pain and 
infection. 

• Hematuria 14% to 50% of the time 

• Hematospermia 10% to 70% of patients 

 

 



Prostate Screening: Reducing Risk 

•  Strategies that screen less frequently than every year, and even 
less frequently for men with low PSA levels, are likely to be of 
value in reducing costs and harms while preserving most of the 
potential benefit of PSA-based screening 

• Risk stratificaiton 

• Novel biomarkers? 

 

 



Prostate Screening: Reducing Risk 

•  Rotterdam Prostate Cancer Risk Calculator 

• ERSPC data- based on a population aged 55-74 yr. The 
analyses are based on the biopsy outcomes of 3616 men 
screened for the first time, 24.5% of whom had prostate 
cancer detected.  

• Has not specifically been validated in the US population 

• Risk < 12.5% - no biopsy recommended 

• 12.5-20% - consider biopsy based on comorbidity 

• 20% or more – biopsy recommended 

 





Prostate Cancer: New Biomarkers 



Prostate Screening: Reducing Risk 

• Prostate Health Index 

• It predicts the likelihood of finding prostate cancer on a 
subsequent biopsy. 

• The basis of the PHI lies in the identification of the free PSA 
precursor isoform [-2]proPSA, which forms 25–95% of the 
fPSA fraction in men with prostate cancer, compared with just 
6–19% in biopsy-negative men 

• Higher PHI values were associated with a higher percentage 
of positive biopsies, as well as with a higher percentage of 
high-grade cancer (Gleason score of ≥7). 



Prostate Screening: Risks of 
screening 

Overtreatment 

• Estimates of overdiagnosis vary widely  

• Less than 5% to more than 75% 

• Lead times of 5 to 15 years 

• Overdiagnosis estimates are not portable across geographic 
settings because they depend not only on the screening and 
biopsy protocol, and compliance with biopsy referral under 
screening, but also on practice patterns and disease incidence 
in the absence of screening.  

 

 



Prostate Screening: Overtreatment? 

Overtreatment 

• Our best estimates for the fraction of screen-detected cases 
overdiagnosed in the US in the 1990's is approximately one in 
four, but the likelihood of overdiagnosis is highly age dependent.  

 

 

 



Prostate Screening: Observation 

 

 

 



Prostate Screening: Conclusions 

• Prostate cancer mortality has significantly decreased since 
initiation of PSA screening 

• PSA screening for African American men, or men with family 
history of prostate cancer / genetic syndrome, should be 
strongly considered 

• Screening average risk men with long life expectancies is 
reasonable 

• Predictive tools and novel biomarkers may aid in shared 
decision making 
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