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Objective: To evaluate mammography screening quality
on the Island of Jersey over a 25-year period from Jan
1990 to end March 2015 from females invited between
ages 50 to 75 using a 2 yearly screening interval. Jersey
had a population of only around 67,000 at onset, rising
to around 100,000 at the end of the 25 years.

Methods: An analysis was performed of key routinely
collected measures that are important to determining if
a screening programme is on course to reduce breast
cancer mortality such as uptake, recall rates, screen
detected cancer and interval cancer rates. Further
supporting indicators including grade, stage and compar-
ative deaths from breast cancer in screen detected and
not screen detected females were also assessed.
Results: Over the 25-year period 19,768 females were
invited to screening and 16,866 attended, giving an
uptake of 85.2%. There were 501 screen detected cancers
of which 400 were invasive, and 101 DCIS. 125 interval
cancers presented outside screening over the 25 years.
The annual recall rate over the last 20 years was <6%
for prevalent round and 4% for incident round screening.
Based on the standardized detection ratio (SDR) and
uptake, the estimated reduction in mortality from breast
cancer was calculated as 40.2%.

INTRODUCTION

In the 1980%, breast cancer was largely managed by general
surgeons without specialist interest. Minimal or no imaging
preoperatively was commonplace. Whilst early models of
mammography and xero-mammography were available
improvements rapidly occurred in film/screen, processing and
uniform breast compression as breast screening programmes
expanded. No quality assurance (QA) was established at this
time. The Forrest Report in 1986 recommended the develop-
ment of a National Breast Screening Programme across the
United Kingdom with quality assurance built in from the start.

Conclusions: Recommended population sizes for breast
units range from a quarter to half a million people. For
very small units like Jersey serving smaller populations,
rigorous quality control is essential to maintain credibility.
Despite the small size of the programme evidence shows
a similar detection rate to the UK NHS Breast screening
programme was achieved. In small programmes careful
monitoring of rates of uptake, recall, cancer detection and
interval rates are required over adequate time periods
together with supporting information to show that small
units can achieve national standards and detection rates
necessary to reduce breast cancer mortality.

Advances in knowledge: Running a small breast cancer
screening programme is challenging for quality control.
The impact on mortality can be predicted for small
screening programmes despite their size. 10-year group
survival in screen detected invasive breast cancer >90%.
Interval cancers are more advanced than screen detected
invasive cancers, so high suspicion is still required in
breast symptoms after "normal” screen result. Mortality
in lapsed/ceased attenders suggest that extending age
range could be beneficial.

The following decade encompassed a significant improve-
ment in care with the development of specialist surgeons,
breast imaging radiologists, pathologists, nurses and oncol-
ogists/radiotherapists plus the National Quality Assurance
Programme and Multidisciplinary Team Management.

A National Programme for Breast Screening (NHSBSP) was
introduced in the UK in 1988 following the recommenda-
tions of the Forrest Report. The Breast Screening service was
established in Jersey in 1990. Initial results of the programme
in Jersey were published in 1999" ; these showed a significant
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reduction in diameter of invasive breast cancer in screened females
aged 50-65 (all cancers—screen detected, interval and late cancers
in ceased attenders) when compared to local females, unscreened,
presenting at a rapid access diagnostic centre.

Breast screening by mammography remains controversial. The
randomized trials have generated more reviews of the trials than
the trials themselves.” In the face of continued academic criticism,
it is clear that mammographic screening must be performed in
an optimal fashion, with integral quality control. The Canadian
National Breast Screening Study 25 year follow up, Miller et al,’
has shown that a programme without modern mammographic
quality control is ineffective. In Europe, mammographic
screening programmes in 25 countries show a wide variation
between programmes in numbers of examinations per screening
unit; with implications for low volume units requiring additional
efforts and the need for maintaining high level of quality across a
large number of screening units for national programmes.*

Jersey is a small island off England’s south coast, with a
programme enabling the minimum number of mammograms,
read per individual film reader, recommended in the UK (5000/
year). The programme screened 1833 females in the first year,
1990, rising to 2189 in 1995; 3535 in 2000; 4050 in 2005; 4464 in
2010; and 5377 in 2015. This increase reflects a rapidly increasing
island population, (65,000 increasing to 100,000+), and accep-
tance of breast screening by females, plus the effect of repeat
(incident) round screening and age extension. Also, symptom-
atic mammogram and double reading, enabled the individual
screening radiologists to achieve the recommended target of
5000. The Screening Programme has run for over 25 years, with
quality control embedded since inception, using the Quality
Assurance protocols of the NHS Breast Screening Programme,
with external assessment performed annually and in more detail
every three years. The results detailed below in the study of Jersey
females includes the decade of change plus the later years of
improved care and potentially better outcomes.

The study objectives were to show that QA is possible in small
programmes. We feel that QA is vital, especially in small breast
screening programmes. Some information is directly interpre-
table, the other information is supportive rather than definitive.
The most directly relevant are recall rates and cancer detection
rates which can be used to monitor performance. Other infor-
mation such as breast cancer deaths can be useful but only as
supporting information. The study is a retrospective evaluation
to collate information to help guide our (and potentially other)
small programmes. The mortality and net group survival results
were intended to support the aim of reducing breast cancer
mortality, rather than to prove them as randomized controlled
trials would be required for proof.

METHODOLOGY

When the Jersey Breast Screening Programme commenced
females aged 50-65 were invited to participate in the free
programme. The lack of a population database made it diffi-
cult to invite all eligible females; the coverage has increased as
the programme has progressed. Screening commenced, and

continued, with prevalent round two view mammography [medi-
olateral oblique (MLO) and craniocaudal (CC) views] using new
mammography and film processing equipment. Positioning,
exposure factors and film processing followed the two counties
(Falun, Sweden) trial protocols. Extended processing and an
optical density of >1.4 were in place from the start. Training was
obtained from UK and Swedish training centres. Local radiogra-
phers were trained primarily by technicians from the screening
unit in Falun. The radiologist training was undertaken in the UK
and received from Professor Tabar in Sweden” and elsewhere.

In 1990, the screening interval was 3 years, with single view
(MLO) at incident screen. At that time only fine needle aspira-
tion for cytology was performed. Soon after 18g core biopsies
commenced, progressing to 16g and then 14g. By the late 1990s,
11g vacuum assisted core biopsy had been introduced. In 1995,
the screening interval was reduced to 2 yearly, with two view
incident round screening and the upper age limit was raised to
69. From 2000, females aged 69-75 were allowed to self-refer
for 2-yearly screening. Double reading with consensus has
been in place since commencement of the programme. Females
recalled for assessment after screening were examined by further
mammographic imaging (spot compression or magnification
views). Ultrasound of the breast was used in assessment as
was fine needle aspiration from commencement. Core biopsy
and vacuum assisted biopsies were introduced as these became
available.

Initially general surgeons and non-specialist trained pathologists
were involved. Breast specialist histopathology became available
in 1994 and dedicated breast surgeon care commenced and grad-
ually took over from 1997 onwards. Tamoxifen use increased in
the late 1990s and Oncology/Radiotherapy provision improved
from 1999. Sentinel node biopsy was instigated in 2001.

The service is assessed according to the NHSBSP QA standards
(Supplementary material 1).° External review by UKBSP QA
assessors is performed in administration, radiographic and
reporting (radiologist performance) components of the service
with annual review of the results.

The study reviewed the results of 25 years, concentrating on
the essential uptake rate, recall rate and cancer detection.
Supporting documentation of grade, staging, interval cancer rate
and mortality distribution were included to detect any potential
points of failure in the programme.

Objectives

1. Evaluate the quality and early indication of effectiveness;
based on compliance with NHSBSP QA guidelines,
external reviews and size, grade and node status of screen
detected invasive cancers.

2. Classify deaths from invasive breast cancer in females
invited for screening in the 25 years, according to
presentation (e.g. invited but never attended, cancers
in lapsed/ceased attenders, interval cancer and screen
detected cancer).
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3. Describe the percentage of females surviving for at least
10 years after primary breast cancer screen detected
diagnosis, corrected for deaths from other causes and
females lost from the programme (This is an indicative
performance measure).

Data analysis

The study size included all females invited/screened over the
25-year period. Invasive cancers were grouped together rather
than analysed separately (e.g. ductal, lobular etc.) as were DCIS,
owing to the small total numbers. Similarly, mortality statistics
were grouped together rather than based on tumour type, grade,
stage or number of times screened before presentation, again
owing to the small total numbers. Missing data was addressed by
searching hospital records—both computer held and old paper
files, plus letters to general practitioners, managers, and doctors,
to obtain current information of status and address. If pathology
reports were missing, or the histology had been reported by
a non-breast specialist histopathologist, the sections were
reviewed and a new report was obtained by a specialist breast
histopathologist.

TMN staging was by UICC TNM classification. Females who had
had multiple screens were included as separate data if they had
a new primary cancer detected on separate screening episodes,
after they had been discharged from breast clinic follow up. The
new primary screen detected cancer was classified by the breast
multidisciplinary team, as a new lesion. Five females were in this
category.

The diameter of tumour and axillary node status was only used
if available from an experienced breast pathologist report.
Pathology reports were individually reviewed retrospectively
for all screen detected and interval cancers. Diameter, grade
and node status were only included in analysis if a known
breast trained histopathologist had reviewed it. Interval cancer
was identified at MDT meetings and from annual public health
documentation. Interval cancers were reviewed annually, using
data supplied to the breast multidisciplinary team and the public
health department.

Vital Status was assessed by Public Health Department Mortality
results from breast cancer (death certificates) and proof of life
from either recent attendance for imaging or pathology sample,
or confirmation from patients’ GP.

Comparison between risks of breast cancer deaths in those
attending screening or never attending and the comparison
between Stage II + screen detected and interval invasive cancers
was by the test of two proportions (prtesti command in STATA).

Recall rate was based on past 20 years to reflect the stable period
of regular 2 yearly, two view mammography. The estimated
breast cancer mortality reduction was based on relative uptake
and age standardized invasive cancer detection rate using the
mortality reduction achieved by the Swedish-Two County
randomized controlled trial® and calculated using (uptake/90)
x SDR x 31.

The SDR was introduced by Dr. R Blanks et al. in 1996’ to the
UK breast screening programme to standardize assessment. The
SDR can be corrected for age and background incidence based
on geographical location. The SDR is in routine use in the UK
and has been applied to programmes in Europe and Australia.

RESULTS

Objective 1

The evaluation of the quality and early indication of effective-
ness based on compliance with NHS BSP QA guidelines, external
reviews and size, grade and node status of screen detected
invasive cancers. The number of females invited, screened and
cancers detected over 25 years is shown in Table 1.

Whilst uptake is high at 85.3% and can be accurately measured,
most other measures suffer from considerable statistical insta-
bility from year to year.

The mean age of females with screen detected invasive cancer
was 59.2 years with a mean diameter (measured on 374 inva-
sive cancers) of 15.6mm. Figure 1 shows the SDR (a ratio of
the observed number of screen detected cancers divided by the
expected number, based on the Swedish two county study).’

None of the screen detected invasive cancers included in the
analysis were recurrences. Multiple, multifocal and multicentric
cancers occurring at the same time in the same females, were
treated as a single event. Five females over the 25year period,
developed a further screen detected primary after being returned
to the screening programme, so five females are included as two
entries.

The age-standardized invasive cancer detection rate measured by
annual SDR with 5 year moving average in shown in Figure 1.
The SDR is based on both prevalent and incident screens with
expected rates at incident screens adjusted to a 2-year interval.
The graph’s marked fluctuations demonstrate the difficulty of
monitoring a small screening programme, where small numbers
are affected by random fluctuation. In addition, changes to the
programme previously described, e.g. age changes, increase to
2-yearly, two view screening and alteration in biopsy techniques
add further fluctuations. A 5year moving average is required to
correct the annual fluctuations and show the true trend in inva-
sive cancer detection with a marked increase in SDR 1.37 starting
around the year 2000. (95% confidence interval for SDR of 1.24-
1.50). The distribution of grade of the 400 screen detected inva-
sive cancers is shown in Table 2.

Staging information was recorded for 303 of the 400 screen
detected invasive cancers (shown in Table 3 and Figure 2). Of
the 303 screen detected invasive cancers 98.3% were Stage I or
IT showing that the programme is detecting cancers at an early
stage (UICC TNM classification).

Staging information for screen detected invasive cancer and
interval invasive cancers where available are shown in Table 3.
A comparison between the two groups is shown at the bottom of
Table 3 as described below. The interval cancers presented with
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Table 1. Number of females invited, screened and cancers detected over the 25 years

Jersey NHSBSP achievable standard (revised
results 2017)

Total invited 19,768

Total screened 16,866 (85.3%)

Recall rate (past 20 years) <6% <7%

Prevalent round <4% <5%

Incident round

Total number of females recalled 2,558 (15.2%)
(Approximately 1:7 chance of a female being
recalled over 12 screening rounds).

Benign surgical biopsies 121 (0.7%)

Invasive cancers detected by screening 400

DCIS detected by screening 101

Interval cancers 125

SDR over 25 years: minimum SDR target >1.0 1.37 >1.4

Approximate figures for numbers of rescreens:

Single screening episode 14%
2-5 screening episodes 54%
Greater than five screening episodes 32%

SDR, standardized detection ratio.

Note 1: The Standardised Detection Rate (a ratio of the observed number of screen detected cancers divided by the expected number, based on
the Swedish two county study) >.

Note 2: Recall rate includes technical recalls.

Note 3: The percentages of females recalled, biopsied etc. is based on number of females screened rather than invited.

a median of 487 days between screening date as presented in the The missing data for grade and stage is a high percentage, largely
data with an interquartile range of 364-624 days. reflecting practice in the initial decade, where specialist breast

surgeons, pathologists and nurses, attending regular MDT meet-
This data are shown graphically in Figure 2. ings, were not embedded in breast care. Screen detected invasive

Figure 1. Invasive cancer detection rate measured by annual SDR with 5year moving average. SDR,standardized detection ratio.
Jersey - total SDR (prevalent + incident)

for all years to end March 2016
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Table 2. Distribution of grade of invasive cancers

Grade Number of Invasive cancers % of all invasive cancers % of invasive cancers with known grade
1 102 25.5 31.1

2 170 425 51.8

3 56 14.0 17.1

Not Known 72 18.0 -

cancer where available were 79.2% Stage I, 19.14% Stage II and
1.65% Stage III. In contrast, interval cancers were 38% Stage I,
56.3% Stage II and 5.6% Stage III. For screen detected cancers
20.8% (63/303) were Stage II + compared with 62.0% (44/71) of
interval cancers (p < 0.001). This is seen in Table 3.

The combination of uptake and SDR can be used to estimate
percentage mortality reduction® which can be calculated as
(uptake/90) x SDR x 31 which gives (85.2/90) x 1.37 x 31=40.2%.

Objective 2

Classify deaths from invasive breast cancer in females invited for
screening in the 25 years, according to presentation (e.g. invited
but never attended, cancers in lapsed/ceased attenders, interval

Table 3. Staging information for all invasive cancers detected
during screening and as interval cancers

cancer and screen detected cancer). The total deaths from inva-
sive breast cancer are shown in Table 4.

The relative risk is given to demonstrate the confounding
effect on “invited to screen” statistics. There is a significant but
unknown effect from females diagnosed with breast cancer prior
to screening invitation in this group. The risk of breast cancer
death was therefore 40/2902 (1.38%) compared with 95/16,866
(0.56%) from those who attended screening, a relative risk of 0.41
(p <0.001). Of the 95 who attended screening, 26 (19.22%) were
interval cancer; 45 lapsed/ceased (33.7%) and of the 24 screen
detected 2 (1.48%) were DCIS and 22 (16.9%) were invasive.
Whilst it is not possible to directly attribute deaths prevented to
screening attendance these results are used to provide supporting
information relating to the effectiveness of the programme and
are consistent with the programme aims.

Table 5 shows the classifications of deaths from screening status.

Screen
detected Interval
TINO 213 21 234 ObjeCtive 3
Describe the percentage of females surviving for at least 10
TIN1 22 5 27 years after primary breast cancer screen detected diagnosis,
TIN2 4 1 5 corrected for deaths from other causes and females lost from the
TIN3 . 0 . programme (This is an indicative performance measure).
T2NO 34 25 59 Table 6 shows the screen detected invasive breast cancers in
T2N1 17 7 24 female from 1990 to 31 March 2005, with 10year follow up to
T2N2 6 4 10 2015
T2N3 1 4 5
T3NO 3 1 4 Figure 2. Staging information (where known) for screen
T3N1 1 0 1 detected invasive cancers.
T3N2 1 2 3 213
T3N3 0 1 1 g1
Not Known 97 54 151
Total 400 125 525 8
Where known Stage I Stage I1 Stage I1I D
Stage I1+ 'go
(p < 0.001) =1
Screen 79.2% 19.14% 1.65%
detected 21% o
Invasive © 34
cancer 2 17
6
Interval 38% 56.3% 5.6% 1 - N B
Cancers 62% TANO TIN1 TAN2 TIN3 T2NO T2N1 T2N2 T2N3 T3NO T3N1 T3N2
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Table 4. Total deaths from invasive breast cancer

Risk per 1000

Deaths (95% CI)

Total in group

Invited but never attended 40 (29.6%) 2902 13.8 (9.9-18.7)
Attended 95 (70.4%) 1,6866 5.6 (4.6-6.9)
Total 135 19,768 6.8 (5.7-8.1)

Cl, confidence interval.
Test of two proportions p < 0.001.

Of these 10 emigrated; 13 died of other causes and 1 was not
treated surgically because of multiple comorbidities giving a total
of 138 females with 10 years follow-up. Of these, 128 (92.8%)
had a 10-year group survival for screen detected invasive breast
cancer. A more representative 15year follow up will be assessed
in the second quarter of 2020.

Again, whilst such information cannot be definitive it provides
useful supporting documentation. The 10-year group survival
from screen detected invasive breast cancer must be high if the
programme is to reduce mortality, as screening cannot affect
breast cancer mortality in all the other groups. These are: (a)
Deaths in females invited who do not attend. (b) Deaths in
females ceasing/lapsing attendance for screening who develop
later cancers. (c) Deaths in females with cancers presenting in
the interval between screening mammograms (not detected by
screening.). (d) Deaths in females from cancers treated prior to
screening, presenting with late metastases.

To counteract this screen unalterable mortality, the programme
must detect a large majority of the invasive cancers, at a size and
stage where treatment will be effective.

DISCUSSION

Running a small volume screening programme is a major chal-
lenge in terms of monitoring and evaluating the performance

Table 5. Classification of deaths from screening status

Total deaths from invasive breast

cancer

Total deaths from invasive breast cancer invited
but did not attend

40 (29.6)

The 95 who attended screening:

Interval cancers 26 (19.22%)

Lapsed/ceased 45 (33.7%)
Screen detected invasive cancers 22
Screen detected DCIS 2

82.2% (111) Breast cancer deaths in invited female not detected at
screen

17.8% (24) Breast cancer deaths in women with screen detected breast
cancers.

DCIS, ductal carcinoma in situ.

of the programme. Small programmes have been linked to
poorer performance. Blanks et al in 2002’ compared 95 NHS
breast screening programme units. The bottom 25% by size
were classified as small. These were shown to be performing
marginally poorer than medium sized or large programmes,
based on individual cancer detection rates. “The size of the
small programmes and the few screen detected cancers (and
inherent statistical instability in detection rate) mean that prob-
lems are difficult to identify”.9

Giordano et al* surveyed the European screening programmes.
19 programmes performed less than 10,000 tests per screening
unit per year with 10 programmes performing less than 5000
screening mammograms per machine per year. They showed
27-fold variation between programmes and state that “This
wide variation suggests that programmes with lower unit
volumes may require additional efforts and resources to
achieve and maintain appropriate quality”" In a further review
in 2015, Giordono et al'’ states “recall rates and detection rate
were better with high volumes of activity compared to lower

volumes (those reading <5,000 mammograms per year”.'’

The anticipated mortality reduction from a screening
programme needs to be assessed using, firstly uptake and
invasive cancer detection rate and secondly, using interval
cancer rates. We have shown that using uptake and SDR the
estimated mortality reduction is 40.2% which is a function of
the high uptake and good screening performance. The major
problem of statistical instability affects interval cancer rates in
particular and it may not be possible for a small programme to
measure estimated mortality reduction from interval cancers

Table 6. 10-year group survival of screen detected invasive
cancers

Invasive breast cancers 162

Less exclusions:

Emigrated 10
Died of other causes 13
Not treated surgically as multiple 1

co-morbidities

This leaves 138 cases

Of these 138 cases, 10-year
gruoup survival for screen
detected invasive breast cancer

128 (92.8%)
(95% CI = 88.4-97.1%)
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in an appropriate time period as the low annual numbers
fail to provide statistical power. Nevertheless, interval cancer
rates should be measured and the assessment of false-negative
interval cancers is an integral part of any screening quality
assurance. Uptake and recall rate are the only two measures
that can be adequately assessed using 1 year’s data and as
shown it is only with a 5year moving average that the true
invasive cancer detection rate becomes apparent.

Moving 3 or 5 year averages partly compensate but with a small
programme of 5000 females screened annually, the annual
cancer detection rate shows very large fluctuations which
can prevent rapid detection of problems. If geographical or
other factors necessitate a small number programme, rigorous
quality control of the screening process is vital. In view of this,
emphasis needs to be placed on all measures of quality and
active participation of screen reading in external assessment
programmes such as PERFORMS (Loughborough University)
is essential.'’

The invasive cancers detected at screening need to be predom-
inantly early stage to produce an effect on survival. The inva-
sive breast cancers detected in the Jersey screening programme
show a high percentage of females with tumour 20 mm or less
(83.1%) and females with negative nodes NO (83.8%). Based on
the Dutch'? survival figures, (a 5year survival rate of 98% for
size less than 2 cm and 95-98% for negative node status), the
same group of Jersey females (83.1-83.8%) could be predicted
to show similar survival. Staging data for screen detected
invasive cancers showed 98.3% as Stage I or Stage II. Cancer
Research UK’ report 5year survival relative survival 2002-
2006 for Stage I females is 99.1%, Stage II females is 87.6% and
Stage III females is 55.1%.

Based on the survival data, the programme’ indirect measures
demonstrate a likely effect on mortality. Interval cancers showed
a significant increase in size, grade and stage relative to screen
detected. 26 (20.8%) of the 125 females with interval invasive
cancer died compared to 22/400 (5.5%) screen detected invasive
cancers and 24/400 (6%) screen detected invasive breast cancer
or DCIS.

The mortality percentage figures show 29.6% of deaths from
breast cancer occurred in the invited but did not attend group.
Accurate reason for failure to attend for screening was not
available, but personal observations (PN) show many females
had established breast cancer diagnosis before receiving
their invitations, so a reasonable assumption would be that
failure to attend is frequently because the female is already
on a surveillance programme. This group, however, contrib-
utes significantly to breast cancer mortality in the invited to
screening females. This effect was analyzed by Duffy in 2007"*
; “first, it should be noted, that in a given 10year period, the
majority of breast cancer deaths are from tumours diagnosed
before that period”. With modern MDT discussion, and effec-
tive computers, this reason for females not attending should
reduce markedly. Regrettably, in our programme, this effect
was not recognized in the first decade of screening, although

all new cancers known to the breast unit were identified in the
screening programme as “suspended” from 1990 onwards.

The largest contribution to mortality from breast cancer was
the group of females lapsing or ceasing screening after reaching
the upper age limit. This group contributed 45 (33.3%) of
the deaths from breast cancer and further consideration of
extending the age limits of screening seems valuable. The
results of the age extension trial of the NHS Breast Screening
Programme, AgeX,'” should provide a significant contribution
to this knowledge. Interval cancers contributed 26 (19%) of the
deaths from breast cancer meaning that 82% of all the deaths
were in females not detected by screening. In contrast, 76%
of invasive cancers were detected by screening in the active
screening group. Therefore, the reduction in mortality from
breast cancer achieved by screening must be produced in the
76% of invasive cancers detected by screening.

To counter bias from lead-time, a 10-year net group survival
rate was chosen. This period Jan 1990 to 31 March 2005
encompassed improvements and change in breast cancer treat-
ment. The subsequent 2005-2016 period has shown further
improvement in diagnosis and treatment. The 10-year net
group survival of 92.8% in females with invasive breast cancer
compares with age standardized net 10year survival rates for
UK females 1990-1991 of 60%."* The 92.8% figure is likely to
improve with the continuing progress in diagnosis and treat-
ment over the 2005-2016 period.

A 15-year survival rate will be assessed in the second quarter
of 2020 which should be less susceptible to lead time bias.
Screening has been criticized for detecting early stage indolent
non-fatal cancers. Over diagnosis rates, based on academics’
estimates, range from 0 to 54%, implying a lack of firm scien-
tific basis for the estimates. “The methodological approaches
differ between studies and there is little agreement in the way
the data should be analysed”. After analysis of the selection
process and potential biases of estimates, Puliti, Duffy et al'®
concluded that the most plausible estimates of over diagnosis
are in the relatively low range, from 1 to 10% and the higher
estimates are likely to be overestimates due to a lack of adjust-
ment for breast cancer risk, and/or for lead time bias. This is
reflected in the real world, where autopsy studies of females
not known to have breast cancer during life showed invasive
breast cancer rates of 0-1.86% (median 1.3%) and DCIS rates
of 0-14.7% (median 8.9%).'” Based on these studies, giving
a maximum invasive breast cancer over diagnosis rate of 2%,
8 out of the 400 invasive cancers in our study could be over
diagnosed.

There are a number of strengths and limitations of our study. A
small island community enabled a consistent approach to diag-
nosis and good follow-up information for the screen detected
invasive cancers. Accurate information for interval cancers
was less available due to some females being treated oft-is-
land. Other limitations were partly incomplete registration of
females on the database for much of the period of study and
the small numbers involved leading to marked fluctuations in
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cancers detected per year. The 10-year survival times are more
accurate than 5 year survival of screen detected cancers as
this allows partial correction for lead time bias, but a stronger
period of 15year survival would be preferable when numbers
become available.

CONCLUSION

A small volume screening programme can provide an effec-
tive level of screening. The high percentage of females with
tumour size of less than 20 mm and negative nodes is likely to
lead to increased survival and the combination of uptake and
SDR can be used to provide an estimate of the likely mortality
reduction that will be achieved. Above all, for a small screening
programme quality assurance can provide great confidence that
the programme is functioning effectively.

As the uptake is greater than the UK mainland and closer
to the uptake in some of the Swedish Trials the predicted
mortality benefit at 40% is higher. Even although based on
small numbers the results are consistent with expectations and
provide support to the suggestion that breast cancer screening
is having a major impact on reducing breast cancer mortality.
The results from Jersey suggest a small breast screening
programme can maintain national screening quality and that
quality assurance is essential especially where numbers on an
annual basis are small.

Even with just uptake and SDR evaluated over longer time
periods it is possible to provide confidence that the programme
is performing well. It would be tempting to think that because of
small numbers being reported annually that QA is not a worth-
while process, but the experience of Jersey shows that this is
not the case. The results provided demonstrate that a screening
programme with marginal annual numbers, compared to UK
recommendations, can achieve a high standard of screening, at

a level predicted to produce a reduction in mortality from breast
cancer.

ACKNOWLEDGMENT

Running a population based screening programme requires
consistent accurate work from a broad range of team members.
In particular, we would like to acknowledge Professor Laszlo
Tabar, a teacher without equal in the field of mammography, Dr
Roger Blanks who has supported and assessed the programme
throughout and has provided invaluable help with the current
review of the 25 year results, Dr Mike Michell who has supported
and externally assessed the programme from its inception. Grace
Fauvel and their team of mammographers who have consistently
provided technical quality in their mammography role main-
taining a friendly, kindly and professional relationship with the
females being screened. The clerical and management staft of
the Public Health Department, the pathologists of the Histopa-
thology Department and their medical laboratory scientists, the
clerical staff, nurse specialists and surgeons of the Breast Unit
are all pivotal in the effective diagnosis and treatment of screen
detected cancers. The unnamed persons who enable accurate
reliable screening to continue as part of a complex extended team
process. All the above are essential and valued contributors to the
Breast Screening Programme.

TRANSPARENCY

The lead author (the manuscript guarantor) affirms that the
manuscript is an honest, accurate and transparent account of
the study being reported; that no important aspects of the study
have been omitted and that any discrepancies from the study are
planned, (and if relevant, registered) have been explained.

ETHICAL APPROVAL
The study was approved by the States of Jersey Department of
Health and Social Services Ethical Committee.

REFERENCES

Consolidated Standards. London: Crown

1. Nisbet AP, Borthwick-Clarke A. A

comparison of invasive breast cancer
detected in a screened population with
invasive breast cancers detected at rapid

access diagnostic facilities. Breast 1999; 8:

133-4. doi: https://doi.org/10.1054/brst.
1999.0046

2014; 348(feb11 9): g366. doi: https://doi.
0rg/10.1136/bmj.g366

Giordano L, von Karsa L,

Tomatis M, Majek O,

de Wolf C, Lancucki L, et al.
Mammographic screening programmes
in Europe: organization, coverage and

Copyright; 2017.

. Blanks RG, Day NE,

Moss SM, Blanks RG, Moss SM.
Monitoring the performance of breast
screening programmes: use of indirect
standardisation in evaluating the invasive

2. Duffy SW, Chen TH-H, participation. | Med Screen 2012; 19 Suppl cancer detection rate. ] Med Screen 1996;
Smith RA, Yen AM-F, Tabar L. Real and 1(1_suppl): 72-82. doi: https://doi.org/10. 3: 79-81. doi: https://doi.org/10.1177/
artificial controversies in breast cancer 1258/jms.2012.012085 096914139600300206
screening. Breast Cancer Manag 2013; 2: . Tabar L, Gad A, Holmberg LH, Smith R.Expert Group: IARC
519-28. doi: https://doi.org/10.2217/bmt. Ljungquist U, Fagerberg CJG, Baldetorp Handbooks of Cancer Prevention Breast
13.53 L, et al. Reduction in mortality from cancer screening. Breast Cancer Research

3. Miller AB, Wall C, Baines CJ, Sun P, To T, breast cancer after mass screening with 2003; 5.

Narod SA. Twenty five year follow-up for mammography. The Lancet 1985; 325: . Blanks RG, Bennett RL, Wallis MG,
breast cancer incidence and mortality of 829-32. doi: https://doi.org/10.1016/S0140- Moss SM. Does individual programme
the Canadian National breast screening 6736(85)92204-4 size affect screening performance? results
study: randomised screening trial. BMJ Public Health England. from the United Kingdom NHS breast
NHS Breast Screening Programme: screening programme. ] Med Screen 2002;
8 of 9 birpublications.org/bjro BJR Open,1:20180018


https://doi.org/10.1054/brst.1999.0046
https://doi.org/10.1054/brst.1999.0046
https://doi.org/10.2217/bmt.13.53
https://doi.org/10.2217/bmt.13.53
https://doi.org/10.1136/bmj.g366
https://doi.org/10.1136/bmj.g366
https://doi.org/10.1258/jms.2012.012085
https://doi.org/10.1258/jms.2012.012085
https://doi.org/10.1016/S0140-6736(85)92204-4
https://doi.org/10.1016/S0140-6736(85)92204-4
https://doi.org/10.1177/096914139600300206
https://doi.org/10.1177/096914139600300206

Original research: 25 Year Breast Screening Evaluation BJR|Open

9: 11-14. doi: https://doi.org/10.1136/jms. study. BMJ 2014; 348(jun17 17): g3701 doi: 16. Puliti D, Duffy SW, Miccinesi G, De Koning
9.1.11 https://doi.org/10.1136/bmj.g3701 H, Lynge E, Zappa M,

10. Giordano L, Giorgi D, 13. Cancer Research UK [Internet]. et al. Overdiagnosis in mammographic
Castagio R. Breast cancer screening in Italy: CancerResearch.org. 2019. Available from: screening for breast cancer
evaluating key performance indicators http://www.cancerresearch.org [cited 1 in Europe: a literature review. J Med Screen
for time trends and activity volumes. April 2019]. 2012; 19(1_suppl): 42-56. doi: https://doi.
Epidemologia e Prevenzione 2015; 39(3.1): 14. Duffy SW, Chen THI.-I, Yen AME, org/10.1258/jms.2012.012082
30-94. . . Tabar L, Gab.e B, Sm1.th RA. . 17. Welch HG. Using Autopsy

11. . PERFORMS | PERsonal perFORmance in Methodologic issues in the evaluation of ) ) .
Mammographic Screening [Internet]. 2019. service screening. Semin Breast Dis 2007; Series To Estimate the Disease
Available from: https://performs.lboro.ac. 10: 68-71. doi: https://doi.org/10.1053/]. “Reservoir” for Ductal Carcinoma in
uk/ [cited 1 April 2019]. sembd.2007.09.003 Situ of the Breast: How Much More

12. Weedon-Fekjaer H, Romundstad PR, Vatten ~ 15. AgeX Trial [Internet]. Agex.uk.. 2019. Breast Cancer Can We Find? Ann Intern
L]. Modern mammography screening Available from: http://www.agex.uk/ [cited Med 1997; 127: 1023. doi: https://doi.org/
and breast cancer mortality: population 1 April 2019]. 10.7326/0003-4819-127-11-199712010-

00014
9 of 9 birpublications.org/bjro BJR Open,1:20180018


https://doi.org/10.1136/jms.9.1.11
https://doi.org/10.1136/jms.9.1.11
https://performs.lboro.ac.uk/
https://performs.lboro.ac.uk/
https://doi.org/10.1136/bmj.g3701
http://www.cancerresearch.org
https://doi.org/10.1053/j.sembd.2007.09.003
https://doi.org/10.1053/j.sembd.2007.09.003
http://www.agex.uk/
https://doi.org/10.1258/jms.2012.012082
https://doi.org/10.1258/jms.2012.012082
https://doi.org/10.7326/0003-4819-127-11-199712010-00014
https://doi.org/10.7326/0003-4819-127-11-199712010-00014
https://doi.org/10.7326/0003-4819-127-11-199712010-00014

