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By Dr ME Costanza

Towards a Rebalancing  
of Mammography’s harms  
and benefits
how harmful is screening mammography in 2016? 

The recent release of the 2015 breast cancer 
screening guidelines of the United States 
Preventive Service Task Force (USPSTF) 
[1] and subsequent articles [2-4] and press 

coverage have generally underlined the harmful 
effects of screening mammography while down-
playing its positive effects. The major harms include 
‘overdiagnosis’ of cancer and ‘overtreatment’ of non-
threatening disease, false-positive diagnoses and 
attendant unneeded medical interventions. These 
are all serious and credible criticisms of decades of 
mammography promotion primarily stressing the 
positive benefits of screening.

But screening mammography today is quite dif-
ferent from the mammography of 30 years ago that 
formed the basis of the randomized trials. These 
outdated trials provide the evidence upon which 
the USPSTF and many commentators rest their 
critiques. It is not so much that the criticisms are 
entirely wrong as they are embedded in a past that 
is no longer very relevant to contemporary advances 
and understanding. A systemic review of harms was 
undertaken recently to support the USPSTF 2009 
recommendation but concluded: “Although overdi-
agnosis, anxiety, pain and radiation exposure may 
cause harm, their effects on individual women are 
difficult to estimate and vary widely.” [5].

Overdiagnosis and overtreatment
Overdiagnosis and overtreatment have been con-

sistent criticisms of screening mammograms from 
the beginning. They have been applied to ductal 
carcinoma in situ (DCIS) and invasive carcinomas 

without distinguishing the potential differences in 
clinical outcomes. A rising tide of opinion now 
demands reevaluation of the impact of DCIS. Accu-
mulating evidence from a sentinel registry study 
[6] supports the current view that much DCIS does 
not often lead to invasive cancer. Oncologists are 
coming to accept the idea that DCIS should not be 
called a carcinoma at all [7], and that certain radio-
logic presentations of DCIS should be noted and 
ignored. [8] All of this sets the stage for a retrench-
ment from the hunt for DCIS, and thus a significant 
reduction in the overdiagnosis and overtreatment of 
a cancer that mostly isn’t. Yet, a new report [9] using 
only ecologic data, claims that detection and treat-
ment of DCIS is useful in preventing future invasive 
cancers. Final agreement about the role of DCIS in 
invasive disease remains elusive.

The claim that invasive cancer is overdiagnosed 
is dangerous. Fewer than 10% of invasive breast can-
cers are pathologically classified as “less aggressive” 
or with low metastatic potential. In the near future, 
with molecular profiling and meticulous pathologi-
cal staging, it may well be possible to reliably iden-
tify “unaggressive” invasive cancers. As we become 
better and better in categorizing threatening and 
less threatening invasive cancers, treatments will be 
modified accordingly and hopefully overtreatment 
will become a thing of the past. But much confir-
matory work needs to be done. In the meanwhile, 
it would be a tragic error to restrict mammography 
from diagnosing invasive cancers.

False-positive Diagnosis and Unnecessary 

medical interventions
A persistent criticism of having repeated mam-

mograms is the greatly increased risk of false diag-
nosis and attendant unnecessary biopsies. [10]. The 
ensuing harms include unnecessary costs, physical 
pain and mental suffering. These criticisms stem 
from the reliance on older data based on older 
technology and older inadequacies of technician 
and radiologist training. Both current false positive 
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rates and calls for biopsies are 
lower [11]. As for the lifetime rate 

of recalls and biopsies from repeated 
mammograms, a recent American 

Cancer Society review cautioned 
that quantifying cumulative false 
diagnoses is fraught with error 
and cannot be reliably calculated 
[12].  The criticism of unnecessary 
pain suffering and anxiety is really 
out of date. Today, most biopsies 
are accomplished with the skinny 
needle and are almost painless. Sig-
nificant anxiety and long-lasting 
psychological harms are rare. Rely-
ing on older data and emphasiz-
ing harms that are not associated 
with current radiologic and surgi-
cal practice paints quite a different 
picture than that painted by those 
whose expertise is in clinical prac-
tice [5].  

The harms of not 
Screening

role of Tumor size and lymph 

node status
The raison d’être of screening 

mammography has been to find 
breast cancers that are small, or 
“early” and have not spread out-
side the breast or into lymph or 
venous channels. There is also the 
related belief that finding such 
disease increases the chances that 
surgery, radiation and/or chemo-, 
immuno- or hormonal therapy will 
cure women of the disease or at least 
increases long-term breast cancer 
survival. Indeed, recent adjuvant tri-
als have reported that cancers less 
than 1 cm can be associated with 
curative flat-line, long-term survival 
curves. Experimental studies have 
shown that as cancers divide and 
grow in size, more aggressive genes 
are expressed, supporting metastatic 
dissemination. Clinical studies have 
consistently linked increasing breast 
cancer size with the risk of having 
positive lymph nodes and with the 
risk of metastatic disease and death 

[13,14]. Contemporary risk predic-
tion tools use various combinations 
of tumor size, lymph node status as 
well as tumor grade, estrogen recep-
tor status, mammographic density 
and genomic signatures. Research 
continues to evaluate what the 
best tools to predict breast cancer 
aggressiveness and the propensity 
to metastasize may be. Meanwhile 
smallness does matter.

The harms of missing small, 
lymph node negative cancers

In addition to harm of missing 
a small curable cancer, size matters 
for therapy. Local control is usu-
ally better when the primary disease 
is smaller. Smaller cancers can be 
treated with less surgery, less radia-
tion therapy and often with less med-
ical therapy. For the patient, more 
therapy means more side effects, 
more time in treatment.  Costs are 
less for lumpectomies than for full 
mastectomies and reconstruction. 
Complex medical treatments take 
longer and are more expensive. Side 
effects can be permanent as well as 
temporary. 

Less obvious harms are the 
increased disruptions of family life: 
more therapy-related symptoms, 
inability to continue working during 
treatment, costs of transportation to 
treatments, increased worries about 
the effects of treatments on cancer 
outcome and/or loss of medical 
insurance.  Advanced stage cancers 
(any with lymph node involvement) 
are usually understood by patients 
as carrying a poorer prognosis that 
in turn arouses considerably more 
anxiety. The situation as understood 
and faced by women whose cancers 
have progressed beyond 1 cm or 
have involved nodes is much more 
stressful than that that of a woman 
facing a diagnosis of a node-free 
8-mm cancer. Waiting to diagnosis 
invasive cancers until they are read-
ily found by clinical examination (2 
cm or more) comprises therapy and 

raising the risk of incurable meta-
static disease. That difference is real 
and the role of mammography is 
often the key difference. 

It is argued that the absolute 
benefits of mammography have 
been downgraded by referring to 
the increasing effectiveness of can-
cer therapies in reducing mortality 
[15,16]. But that does not acknowl-
edge the increased treatments that 
may be necessary to achieve a com-
parable long-term survival. Ask 
any woman who has undergone 
total mastectomy, reconstruction, 
radiation therapy and 12 cycles of a 
4-drug regimen for a breast cancer 
that was 2 cm and involved 3 lymph 
nodes when discovered. Think of 
mammography as a way to “prevent” 
such overtreatment. 

caveats

It would be a mistake for one to 
think that mammography should 
become so perfect that only aggres-
sive life threatening cancers would 
be diagnosed. All screening tests 
miss disease and misdiagnose non-
disease. The balance point is not pre-
ordained but subject to value judg-
ments of the individual and society. 
Fortunately, the practice of mam-
mography continues to improve. 
Studies that were done over a gen-
eration ago should not be reified as 
the only truth about mammography. 
It may be time for epidemiologists 
and statisticians to consider other 
ways to judge the efficacy of a test 
that cannot be subjected to a ran-
domized trial. We need to acknowl-
edge that the science and practice of 
mammography have moved on and 
that harms that were quite real 10 
or 15 years ago are no longer very 
germane [17].

Another mistake would be to 
equate all small breast cancers with 
good and larger with bad. There are 
some very aggressive small cancers, 
especially occurring in younger 
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women that are unresponsive to 
vigorous therapies, and present 
with widespread metastases [14]. As 
with any categorization, there may 
be outliers, and these small nasty 
breast cancers definitely are outli-
ers.  These small aggressive cancers 
may express molecular structures, 
for example HER2, that respond 
well to immunotherapy. Chen [18] 
in reviewing recent HER2 studies 
evaluating the effect of medical 
therapies on small breast cancers 
[19, 20] points out that survival was 
better predicted by tumor biology 
rather then size (whether the cancer 
was less or greater than 1 cm.) or 
whether the lymph nodes were posi-
tive or negative. She argues that the 
possibility of cure “is best defined 
by tumor biologic characteristics 
rather than tumor size and nodal 
status”.

rethinking the harms and 

Benefits Balance
Limiting acceptable scientific 

evidence on a group of 30-year-old 
randomized studies is hard to justify. 
Surely the experts can build models 
that use current day data to update 
the basis for their recommendations 
regarding harms and benefits. Cur-
rent harms are less than the old data 
show and our ability to find smaller 
node negative cancers with bet-
ter prognosis has improved. What 
would a scale show if we added the 
harms of not screening? 

Can an updated, more complete 
balance sheet between harms and 
benefits be developed?  Can the 
experts credibly calculate the enor-
mous harm of missing a curable 
cancer: the short-term effects of 
therapy (nausea, loss of hair, tired-
ness, diarrhea, numbness and tin-
gling of fingers and toes, multiple 
and lengthy clinic visits, anxiety, 
inability to work full time or at all) 
and the long-term not infrequent 
persistent effects of  ‘chemobrain’, 
peripheral neuropathy, cardiac dys-
function, fear and anxiety about 
cancer recurring as well as the enor-
mous costs [21] of medical care for 
immediate, chronic or metastatic 
disease? How can the experts weigh 
all that against the small discomfort 

of an unnecessary needle biopsy or 
a week of worry in falsely diagnosed 
women or the ‘cost’ or harm of  many 
normal mammograms? 

What the Future might hold

The uncertainly about DCIS may 
be resolved if both Narod’s [6] and 
Duffy’s [9] views result in an under-
standing that some types of DCIS 
may simply be a warning that one 
or both breasts are at increased risk 
of developing invasive disease. Such 
a conclusion would argue for a sys-
temic rather than local therapy as 
has been suggested by Esserman [8].

Most intriguing is whether future 
medical therapy will make diagno-
sis of small node negative disease 
unnecessary. The recent explosion 
of subtyping breast cancer using 
microassay gene expression studies 
to predict aggressiveness and pos-
sible treatment strategies is chang-
ing oncologic practice and hopefully 
improving breast cancer survival. If 
indeed there is a future when tar-
geted chemo- or immunotherapy is 
so effective it can eradicate large or 
bulky or widespread metastatic dis-
ease without nasty side effects, then 
the effort to find small node, nega-
tive disease may become unnec-
essary. Still it is hard to imagine 
preferring to wait until disease is 
widespread and bulky before under-
taking therapy. 
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