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OVERDIAGNOSIS 
Information to… 
- Medical students 
- Physicians 
- Residents in… 
- Patients 
- Participants to screening programs 

 

? 



 QUESTIONS ON DCIS  
 1. Is DCIS a cancer ? 

Kennedy et al, Breast 2009 



  QUESTIONS ON DCIS  
 2. Is it a non-invasive lesion 

  OR a pre-invasive lesion ? 
   1973-75  2005 
   Incidence      1.87x105   32.5x105   (x17) * 

 

From 5-10%  to 20-25%  of diagnosed BCs (x4-5)  
Not only due to screening mammography  

 

Most IDCs have a previous DCIS phase: 14-75% of DCIS progress to IDC ** 
 

While screening mammography detects many DCIS  
IDC incidence did not decrease proportionally → DCIS overdiagnosis 

 

* Virnig et al, JNCI Monogr 2010.   **Leonard & Swain, JNCI 2004 



OVERDIAGNOSIS  
WRONG   To diagnose a disease more often than it 

actually occurs = TOO MANY FALSE POSITIVES 
= The test has low specificity (and  low PPV, 
depending on disease prevalence) 

 
RIGHT     To diagnose a disease (lesion) that would had 

not been diagnosed within the patient lifetime 
= TOO MANY TRUE POSITIVES                  
= The test is too much sensitive (?!) 



OVERDIAGNOSIS 
Detection of a disease (lesion) that will never cause  

symptoms or death during patient lifetime  
 

http://upload.wikimedia.org/wikipedia/commons/9/9c/Overdiagnosis1.jpg�


SCREENING CASES 

Screening events 

= Interval cancer 
= Early (presymptomatic) diagnosis 
= Overdiagnosis 

http://upload.wikimedia.org/wikipedia/commons/9/9c/Overdiagnosis1.jpg�


LEAD TIME BIAS 

 

Sardanelli F, Di Leo G. Biostatistics for Radiologists. Springer 2009  



LENGTH BIAS 

Sardanelli F, Di Leo G. Biostatistics for Radiologists. Springer 2009  



WHY RCTs FOR DEMONSTRATING 
SCREENING EFFECTIVENESS? 

RCTs are the way to avoid overestimation of a screening effect due to lead time 
bias and length bias 
 

OVERDIAGNOSIS IS AN EXTREME CASE OF LENGTH BIAS 
When the growth of a screen-detected cancer is so slow  
that the patient would have died before for other causes 

It cannot be evaluated in an individual (treated !) patient 
It can be demonstrated in populations:  
- Rapidly rising rates of testing and disease diagnosis in the setting of stable rate 

of specific mortality 
- RCT: persistent excess of cumulative disease incidence in the tested group 

years after the trial 
 



WITHOUT SCREENING 
 

1000 patients 
with clinical  
cancer 

 
 

900 are died 

100 are alive 

  10 years later 

WITH SCREENING 
 
4000 patients with 
overdiagnosis of cancer  

 
1000 patients 
with cancer 

 
 
4000 are alive 

 
 

900 are died 

100 are alive 

  10 years later 



 
 
4000 are alive 

 
4000 patients with 
overdiagnosed cancer  

WITHOUT SCREENING 
 

1000 patients 
with clinical 
breast cancer 

 
 

900 are died 

100 are alive 

  10 years later 

WITH SCREENING 

 

1000 patients 
with breast 
cancer 

 
 

900 are died 

100 are alive 

  10 years later 

Survival = 100/1000 = 10% 

Survival = 4100/5000 = 82% 



SCREENING 
DEBATE 

Side-effects of breast screening: 
1. Anxiety from false positives 

- VPP1 (FP ⇒ recall and further imaging tests) 
- VPP2 (FP ⇒ needle biopsy) 

2. Overdiagnosis (correct  diagnosis of an irrelevant malignant disease) 
 

Overdiagnosis is more important than anxiety form FPs  
because it implies unnecessary treatment = OVERTREATMENT 

 
However, Overdiagnosis estimation is a challenging task 
- How many and which DCIS would evolve to invasive cancers?  
- We need long-term follow-up (10-years are not enough) 
- Different estimates:  

  NSW, Australia  30-42% Morrell, 2010 
  Florence, Italy   10%  Puliti, 2009 
  Danmark   33% Jørgensen, 2009 
  Meta-analysis  30% Gøtzsche, 2009 
  Meta-analysys (incl. DCIS) 52% Jørgensen, 2009 
  Meta-analysis, Italy  <5% Paci, 2006 



Biennial 
screening of 
women aged 
50–68 years: 
incidence of 
invasive breast 
cancer 
(hypothetical 
data). All women 
underwent 
screening in the 
same year.  

Incidence rates  Cumulative incidence  

lead-time of  
Prevalent 
cancers 

lead-time of  
incident 
cancers 

Biesheuvel et al. 
Lancet Oncol 2007 

lead-time of  
prevalent 
cancers 

lead-time of  
incident 
cancers 

NO OVER-
DIAGNOSIS 

OVER-
DIAGNOSIS 



METHODOLOGICAL ISSUES AND BIASES  
AFFECTING ESTIMATES OF OVERDIAGNOSIS 

Biesheuvel et al. Lancet Oncol 2007 



HOW MUCH OVERDIAGNOSIS? 
30% for invasive BCs and 50% and over for invasive + DCIS  

OR  
Invasive + DCIS 3-5%  

???? 
Recent comprehensive review (Euroscreen Working Group 2012; Puliti 2012) 

counterchecked by European Network for Indicators on Cancer (EUNICE):  
Overdiagnosis from service screening <10% 

Overdiagnosis of invasive BCs +DCIS estimated to be 6.8% 
 

But: Digital mammography, tomosynthesis, screening US, MRI… ???  
 

 



 
 Source     Point Estimate     95% CI 
 
Mortality  11 RCTs       -20%  -11%, -27% 

 

Long term 
Overdiagnosis   3 RCTs       11%    9%, 12%
   
 
Short term 
Overdiagnosis   3 RCTs       19%   15%, 23% 
 
 
 

Marmot M, Lancet, Oct 30, 2012 



BC diagnosis 

Stage  Before Screen.  After Screen. Delta 

Early 112 /100,000  234/100,000 x2 

Late  102/100,000  94/100,000 -8% 

 

Overdiagnosis 

Past 30 years = 1.3 million  

2008 = 70,000 = 31% of all diagnosed BCs 

Bleyer and Welch, NEJM, Nov 22, 2012 



Assumed incidence increased by 0.25% per year.  
Ignored 40 years of data showing increase for invasive cancer had been a steady 
1.0% per year. 
 
Had the authors looked at invasive cancers alone, and used a valid baseline for invasive cancers 
that increased by 1% per year from 1980 to 2008, they would have found 100/100,000 cases of 
invasive cancer in 1980, and would have predicted at least 132/100,000 by 2008. The authors 
also ignored lead time and prevalence screening of new women entering the screening pool, 
which should have kept invasive cancers well above 132/100,000.  
 
This means that there were fewer invasive cancers in 2008 than would have been predicted had 
the incidence continued to increase at the expected rate of 1% per year from 1980-2008. Had 
they evaluated DCIS separately, and used a data-proven increase of 1% per year for invasive 
cancers, they would find that their claims of overdiagnosis are greatly exaggerated. 
 
A reasonable discussion and even debate of both the benefits and risks of mammography is 
welcome, but using "estimates" and "assumptions" in place of direct data to arrive at 
highly debatable conclusions that can have serious implications for tens of millions 
of women is suboptimal. Conducting valid scientific evaluations is a task of enormous 
importance. Regarding an issue where so many lives are at stake, quality of life for many 
women so greatly affected, and confusion is so rampant, the analysis should be based on real 
data, not theoretical models based on poor assumptions and statistical manipulations. 
 
We recommend that clinicians view the results of this study with extreme reserve. 
 

Submitted to the NEJM 
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OVERDIAGNOSIS 
  

OVERTREATMENT 



 



 FNs: 
2 DCIS G1 



AJR, Sept 2013 



We cannot achieve early diagnoses without a  
percentage of overdiagnosis.  
 
Up to now, no method, including advanced molecular gene profiling of tumor 
cells, is available to stratify malignant lesions (including breast G1 DCIS) 
into those to be treated and those not to treat.  
 
Thus, when we find a small cancer, we are compelled to treat it. As a logical 
consequence, overdiagnosis causes overtreatment. In those overdiagnosed 
cases, any treatment is overtreatment.  
 

H. Abujudeh & M.A. Bruno Eds,  
Oxford University Press 2012 

 



The challenge is to minimize the treatment. Interventional radiology can 
do the job of minimizing biological and economic costs.  
 
A spectrum of tools (radiofrequency ablation, focused US, lasertherapy, cryotherapy) 
under the guidance of various imaging techniques is avalable  
 
This perspective needs to be backed by high- quality research, in particular RCTs 
comparing imaging- guided interventional procedures with standard surgical 
interventions for asymptomatic small tumors. 

H. Abujudeh & M.A. Bruno Eds,  
Oxford University Press 2012 

 



RFA 
Firstly introduced for liver  
Now: adrenal, bone, lung, breast, prostate 
Specialized RFA needle under 
 US-guidance (15-30’) 
Heating ⇒ Coagulative necrosis 
US monitoring (acustic impedance ↑ ) 
Generally treated tumors <1.5 cm 
Complete ablation 86-96% 
Side effect: skin burning (ice pack) 
CE-MRI to predict tumor ablation  



An RFA Study 
52 pts (37-83 yo); mean T 1.3 (0.5-2.0) cm  
42 IDC, 7 DCIS, 2 ILC, 1 TUB 
SNB (N- 43, 83%) 
5% glucose injection (skin protection) 
Areolar approach – Single session 
Post-RFA FNAC (all negative) 
CT and/or endocrine therapy + RT (50Gy) 
CE-MRI before and at months 1 and 3 
No local recurrence at 15 months (6-30) 
 

Oura et al, Breast Cancer 2007 



Exclusion: Extensive 
Intraductal Component 
at mammography, US, 
and CE-MRI 

Oura et al, Breast Cancer 2007 

Yes No 

CE-MRI before and after RFA 

Pre-RFA Post-RFA 



Cosmetics: excellent 83%, good 12%, fair 6% 
 
 
 
 
 
Conclusions 
Safe and good local disease control 
Promising alternative to BCS for small BCs 
Large scale RCTs and longer follow-up 
 
 

Oura et al, Breast Cancer 2007 



The Rome Study 
34 post-menopausal 
pts. with IDC ≤2 cm 
 
97% no evidence of 
viable tumoral cells 

Manenti et al, Radiology 2009 

3T MRI 

Pre-RFA Post-RFA 

Excellent cosmesis  
in 28/34 (82%) 



RMg-FUS 

Furusawa H, Namba K, Nakahara H, et al. The evolving non-
surgical ablation of breast cancer: MR guided focused ultrasound 
(MRgFUS). Breast Cancer. 2007;14(1):55-8. 



CHANGING VIEWPOINT 
Scenario Women Target(s)  Measure(s) 

Clinical breast 
imaging 

Symptomatic 1. The highest sensitivity 
and NPV 

1.  False negative rate 

Screening (old) Asymptomatic 1. High sensitivity  
2. Acceptable specificity 

and PPV 

1. Proportional incidence of interval 
cancers 

2. Recall rate 

Screening (new) Asymptomatic 1. High sensitivity 
2. Acceptable specificity 

and PPV 
3. Reducing 

overdiagnosis 
4. Reducing 

overtreatment 
 

1. Proportional incidence of interval 
cancers 

2. Recall rate 
3. Reducing incidence of invasive 

cancers (?) 
4. Reduced aggressiveness of 

treatment (no treatment for G1 
DCIS, avoiding RT… , 
percutaneous treatments …  ) 

 



THANK YOU ! 

 francesco.sardanelli@unimi.it 
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