
Breast cancer is one of the most commonly diag-
nosed cancers. In the UK, 53,352 women were 
diagnosed with breast cancer in 2013, accounting 
for 31% of all female cancer registrations in the 
country [1]. Breast cancer is also the second most 
common cause of cancer death in women, behind 
lung cancer, accounting for 15% of all female cancer 
deaths. Since the mid-1980s, female breast cancer 
deaths have fallen by 40% due to a combination of 
factors including improvements in treatment and 
the introduction of population based screening.
In the UK, population mammography screening 
was introduced in 1988 following the results of 
randomized controlled trials. The NHS Breast 
Screening Programme (NHSBSP) initially began 
inviting all women aged 50-64 to be screened using 
mammography every 3 years. The age range was 
extended in 2001 by inviting all women aged 50-70. 
The benefit of inviting women aged 47-49 and 
71-73 is currently being evaluated. In screening 
year 2013/14, 2,399,319 women aged 50-70 were 

invited to attend mammography screening in Eng-
land, of whom 1,730,963 (72.1%) attended. This 
led to the diagnosis of 14,821 cancers, a rate of 8.4 
cancers detected per 1,000 women screened [2]. 
Recently, there has been a highly publicized debate 
as to whether the harms of routine mammography 
screening, particularly overdiagnosis, outweigh the 
benefits in terms of reduction in mortality from 
breast cancer [3-5]. The purpose of screening is to 
detect breast cancer at an early stage when there is a 
better chance of successful treatment. However, the 
introduction of routine screening has been followed 
by an increase in incidence of Ductal Carcinoma in 
Situ (DCIS). Prior to the introduction of screening, 
DCIS was rare but the introduction of screening 
has led to a large increase in the incidence of DCIS, 
with approximately 20% of all screen-detected can-
cers diagnosed as DCIS [6] and the rate of screen-
detected DCIS approximately 2.0 per 1,000 women 
screened.  

DCIS May proGreSS to InvaSIve CanCer 
While there are several factors known to be associ-
ated with the aggressive potential of DCIS [7], it 
is currently not possible to identify which DCIS 
tumors will not progress to invasive disease and 
therefore do not require treatment. In the UK, the 
current guidelines for treating DCIS recommend 
simple mastectomy or complete local excision with 
radiotherapy [6], which may have a considerable 
physical and psychological impact on individuals. 
Narod et al. reported a relatively small clinical ben-
efit of radiotherapy in addition to surgery in an 
observational study [8]. However, in a randomized 
controlled trial, Cuzick et al. found a substantial 
reduction in subsequent breast events with radio-
therapy in addition to complete local excision [9].
The major question which needs to be addressed 
is the extent to which diagnosis and treatment of 
DCIS could prevent the occurrence of invasive can-
cer in the future. 
Some argue that the detection and treatment of 
DCIS constitutes overdiagnosis and overtreatment, 
whereas others believe that DCIS is a precursor to the 
development of invasive breast cancer and should 
therefore be treated when detected. Overdiagnosis 
is the detection of cancer, through screening, that 
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CaNCeRBreaSt

This article presents an overview 
of our recent study in which we 
estimated the association between 
the detection of Ductal Carcinoma 
in Situ (DCIS) at screening and 
subsequent invasive interval can-
cers. Our findings suggest that 
for every three cases of screen-
detected DCIS there was one 
fewer invasive interval cancer in 
the following three years.
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would not have become clinically 
detectable in a woman’s life time, in 
the absence of screening. Duffy et 
al. used data from two randomized 
trials of mammographic screening 
to establish the timing and mag-
nitude of any excess incidence of 
invasive disease and DCIS. They 
found that the excess of DCIS in 
the study groups was almost entirely 
balanced by a corresponding deficit 
in invasive disease, and estimated 
overdiagnosis to be around 1% of all 
cases in screened populations [10].
Following the evidence from these 
studies, our recent study sought 
to estimate the effect of screen-
detected DCIS on rates of sub-
sequent interval cancers in the 
context of a national screening 
programme [11]. Interval can-
cers occur symptomatically and 
are defined in the UK programme 
as breast cancers diagnosed dur-
ing the 36 month interval between 
scheduled screening episodes after 
a normal screening result [12]. 
These can be cancers which were 
missed by screening, cancers which 
became screen detectable after the 
screen and then became symptom-
atic, and cancers not detectable by 
mammography [13].

StuDy reSultS
The study included aggregated 
screening data for over 5.2 mil-
lion women screened between 1st 
April 2003 and 31st March 2007 
across 84 screening units in the UK, 
along with individual level data on 
interval cancers diagnosed in the 
subsequent three years following 
screening [11]. During this period, 
8,385 DCIS cancers were detected 
by screening along with 29,014 
invasive cancers. Subsequently, 
a total of 15,214 invasive interval 
cancers were diagnosed in women 
who had received a negative result 
at their last screen within the pre-
vious 3 years. The average rate of 
DCIS detected at screening was 1.5 
per 1,000 women screened with a 
corresponding rate of subsequent 

invasive interval cancers of 2.9 per 
1,000 women screened. 
We found a significant negative 
association between the incidence 
of screen-detected DCIS and the 
incidence of subsequent invasive 
interval cancers (p=0.002).  In those 
screening units with DCIS screen 
detection rates of <1/1000, the sub-
sequent invasive interval cancer 
rate was 3.15 per thousand. In those 
with DCIS screen detection rates 
of >2/1000, the invasive interval 
cancer rate was 2.78 per thousand. 
The results suggest that a reduction 
of one invasive interval cancer is 
observed for every three DCIS can-
cers detected. 
Previous results from randomized 
controlled trials suggest that the 
effect of diagnosing and treating 
DCIS on longer term invasive can-
cer incidence is likely to be larger 
[10]. 

ConCluSIon
To our knowledge, ours is the first 
study to investigate the relation-
ship between screen-detected DCIS 
and the occurrence of subsequent 
invasive interval cancers in the con-
text of routine population screen-
ing. Whilst our findings do not give 
definitive proof of the progressive 
potential or otherwise of individual 
DCIS cases, the results are another 
piece in the jigsaw puzzle of DCIS, 
and add to the evidence that the 
detection and treatment of DCIS 
is worthwhile in the prevention of 
future invasive disease.
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