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Abstract

Background: a pilot quality assurance project for breast cancer
screening was set up in the Brussels area in 1994. This paper aims to
assess the performance of this programme after 4 years of activity, and
the specific impact of consensual double reading of mammograms.

Methods: each screening mammogram of women aged 50-69 year
was submitted to a consensual double reading. Results of readings were
registered with standardised forms. Follow-up data were traced for every
positive mammogram.
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Results: 15.624 mammograms were performed in 12.239 women,
recall rate at first round was 7,8%, open biopsy rate was 1%, cancer
detection rate was 5,8%., positive predictive value of biopsy recommen-
dation was 53,4%, benign to malignant biopsy ratio was 0,87:1, smalf
size (less or equal to 10 mm) cancer proportion was 40%, proportion of
cancers free of nodal involvement was 65%. Double reading yielded a
6% gain in sensitivity, while recall rate dropped from 8,1% to 7,8%.

Conclusion: apart from a too high recall rate, screening performance
was comparable with other published results in the same context; per-
formance indicators ranged within norms recommended by “Europe
against cancer’. However, impact of double reading was weak and should
be re-evaluated in the future perspective of a larger scale organised pro-
gramme.
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Introduction

Randomised studies have shown that breast cancer screening has
the potential to reduce mortality from breast cancer at least in women
aged 50-69 years (1-5). To achieve some reduction in mortality, two con-
ditions are required: sufficient attendance rate in a breast cancer screen-
ing programme (at least 70%), and a high quality screening. Organised
screening programmes, including a population-based invitation of
women and quality assurance procedures are the best strategy to reach
conditions of efficacy. The set up of such organised breast cancer
screening programmes in all European countries has been recommend-
ed by the programme “Europe against cancer” since the early nineties
(6). Those programmes should usefully be prepared by local pilot
projects, which should then be extended to national or regional
programmes.

Belgium was late to follow those recommendations: until 1999, only
small pilot projects have been set up. However, since Belgium is a fed-
eral country where preventive public health policies are decided at a
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regional level, the situation is quite different in the North and the South
of the country. The Government of the Flemish Community supported
pilot projects since the middle of the nineties. In 1999, after the results
of the evaluation of those projects (7), the Flemish Government decided
to set-up a regional programme in the whole Flanders. In opposition, in
Brussels and Wallonia, theré is not yet a governmental decision to set-
up such a programme, and the pilot projects are sparsely supported by
the regional government. Therefore, pilot projects in Brussels and
Wallonia are until now mostly restricted to the quality assurance aspects,
at the exception of one project developed in the suburbs of Liege (8).
Discussion between the team leaders of the pilot projects and the
regional government have now begun, in hope to obtain a decision 10
set-up a fully organised programme in Brussels and Wallonia.

The “Brussels Project for Breast Cancer Screening’ is actually part of
the “Reference Centre for Breast Cancer Screening”, which is a quality
assurance project running in Brussels and some part of Wallonia (actu-
ally, Walloon Brabant and locality of Dinant). The project focuses on set-
ting up quality assurance procedures in existing mammographic facili-
ties. Women are not invited and screening is then a self-referred or
physician-referred process. This quality-assurance-focused phase
should be the preliminary phase of a full organised programme with a
systematic invitation of women.

Quality assurance procedures involve technical assessmert of
equipment and imaging. training of radiologists, double reading of mam-
mograms and audit of performance results. Sets of standardised perfor-
mance indicators have been developed by several authors (9-11) for this
assessment, addressing the guality of the screening process and its
efficacy, assessed by prognostic indicators of the screen-detected
cancers. Some of those indicators are recommended by the programme
“Europe against Cancer” (12), which has also advised target values to
obtain.

Pilot projects should be considered as a necessary preparatory
phase for a regional project. They should be carefully evaluated before

extension on a larger scale.

This study aims to assess performance results of the Brussels
quality assurance programme for breast cancer screening during it’s first
4 years of running.
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Materials and methods

Description of the project

At the beginning of the Project (June 1994), 7 radiologic units were
involved. This number rose to 9 in 1995, all situated at Brussels. The
mammographic equipment have to satisfy to European norms; it is ini-
tially assessed (“acceptance test”) and is submitted to six-months con-
trols, and daily calibration (13). Participating radiologists sign an agree-
ment with the project whereby they agree to perform the guality controls
of the equipment and to partially fund it, to submit all screening mam-
mograms of women aged 50-69 years to the project for double reading,
to use a standardised registration form for those screening mammo-
grams, and to perform themselves a double reading session once a
week.

The first reading of mammograms is performed at the peripheral radi-
ologic units. The Project centraiise all screening mammograms of
women aged 50-69 years for double reading and the corresponding
forms for registration. Double reading is performed at the Project by one
radiologist of the pool of radiologists having performed first reading; of
course, mammograms are never read twice by the same radiologist. In
case of discrepancy, a consensual third reading is performed, in the
presence of both radiologists which performed the first and the second
reading, and of a more experienced radiologist.

Type and source of data

Mammographic results on standardised forms have been obtained
from all participating centres. Registration was estimated to be carried-
out in 85% of mammograms performed; loss was due to organisational
incidents, unrelated to the result of mammograms. Follow-up information
for screen-detected abnormalities was actively searched by sending to
radiologists and physicians a follow-up form.

Results of mammograms were classified as “normal” or “abnormal”,
meaning that the women had to undergo further workup (additional
imaging, fine needle aspiration or biopsy) or to repeat mammogram in 6
months. Following indicators were calculated from mammographic
forms: recall rate at initial reading {defined as the proportion of abnormal
mammograms), recail rate according to final conclusion, concordance
between readers. Concordance was measured by the kappa coefficient,
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which corrects observed concordance for random effects. As kappa
coefficient alone is unable to resume all aspects of concordance and is
affected by prevalence, sensitivity and specificity of the test, two addi-
tionnal concordance indices are recommended (14). Positive agreement
is defined as the proportion of agreement from the average number of
positive conclusion at any reading. Negative agreement was the propor-
tion of agreement from the average number of negative conclusion at
any reading

Follow-up forms sent to radiologists and/or to practitioners collected
data on biopsies and their resuits: malign/benign character of the lesion,
behaviour of the tumour, tumour size, nodal involvement. Usual assess-
ment of the programme performance involved measure of recall rate,
detection rate, positive predictive value for biopsy indication (number of
cancers within biopsies), biopsy rate, benign to malignant biopsy ratio,
percentage of small size invasive tumours (less or equal to 10 mm), per-
centage of nodal free malignant tumours, approximated specificity
(defined (10) as: number of negative screening tests divided by total
number of tests minus true positive number). Prevalence/expected inci-
dence ratio was calculated as the ratio between detection rate in our
program and yearly age-specific incidence recorded at the National
Cancer Register, for the whole country in 1995 (latest available figures).
Improvement in detection rate yielded by the whole double reading
process was calculated as the mean number of cancers detected by
only one reader divided by number of cancers detected by both readers
plus mean number of cancers detected by only one reader (15, 16). As
the link with the National Cancer registry is not operational yet in
Belgium, sensitivity of the test could not be assessed.

This whole set of performance indicators was calculated for all the 9
mammographic facilities as a whole, at first round and at subsequent
screening (next rounds screening).

Results

During the study period (from june 1994 to april 1998), 15.624 mam-
mograms were sent by the 9 participating mammographic facilities to the
double reading centre. 12.239 mammograms were first round screening
mammograms in the programme, and 3.385 were subsequent screening
mammograms.
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TABLE 1
Mammographic results according to initial or final conciusion, by round

Ist round Subsequent rounds
N =12.239 N =3.385
+ - + -
Initial cenclusion 986 11.253 184 3.201
8,1% 91,8% 5,4% 94,6%
Final conclusion 951 11.288 170 3.215
(after consensual double reading) 7,8% 92,2% 5,0% 95,0%

Mammographic results: Thousand hundred seventy mammograms
were classified as abnormal by the first reader, so the “recall rate” at ini-
tial conclusion reached 7,5%. After the double reading process, 1.121
mammograms were classified as abnormal (recall rate at final conclu-
sion of 7,2%). At first round, recall rate was 8,1% according to initial con-
clusion, and 7,8% according to final conclusion. Recall rate in subse-
quent round was 5,4% according to initial conclusion and 5,0% accord-
ing to final conclusion (table 1).

Global recall rate within centres ranged between 3,7% and 11,0%
at first reading; it was reduced to 4,8% through 10,7% after double

reading.

Concordance: observed concordance (table 2) between readers
was 93,7% (from the 15.624 mammograms, 13.880 negative and
778 positive results were concordant at both reading), while kappa
coefficient was 58,7%. Positive agreement was 61,5%. and negative
agreement was 96,6%.

TABLE 2
Concordance between readers

Second reading

Negative Positive Total
First reading
Negative 13.880 574 14.454
Positive 392 778 1.170
Total 14,272 1.352 15.624
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Reclassification: globally, 267 (22,8%) of the 1.170 initially positive
mammograms were reclassified as negative after the double reading
process. 218 of the 14.454 (1,5%) of initially negative mammograms
were reclassified as positive after the consensual double reading process.

Further assessment

1.388 mammograms classified positive at first or at final conclusion.
We could obtain further assessment information for 1.249 of those 1.388
women (90%), while 139 could not be traced (no answer from the prac-
titioner, change of practitioner).

Table 3a summarises the screening performance indicators (process
and prognostic indicators), at first screening round. Of the 12.239 first
screening mammograms, 951 (7,8%) were classified as “positive” for the
screening test after consensual double reading; biopsy was performed
in 1,1% of the screenees (1,0% open biopsy, 0,1% microbiopsy). Cancer
detection rate reached 5,8%., which correspond to a prevalence/expect-

TABLE 3a
Screening performance indicators at first screening round,
compared with some “Eurcpe against Cancer’ norms

1st round “Eurppe against cancer’
N=12.239 recommended norms

Acceptable Desirable
Processus indicators

Recall, according to final conclusion 951 7,8% < 7% < 5%
Open biopsy performed 120 1,0% <0,5% < 0,4%
Microbiopsy (Thru-cut, sterectaxy) 13 0,1% '

without open biopsy

Cancers detected 71 5,8%q

DCIS/all cancers 15/71 21%

Prevalence /expected incidence ratio 2,9 3 >3
PPV of biopsy recommandation 71/133 53,4%

benign/malignant ratio 62/71 0.87:1 < 2:1 < 1:1
Approximated specificity 92,8%

Pronostic indicators
Small size invasive cancer (< 10mm) 40% = 25%

Invasive without nodal involvement 65%
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ed incidence ratio of 2,9 (17). Ductal in situ carcinoma (DCIS) repre-
sented 21% of all cancers (15/71). Positive predictive value of any biop-
sy indication was 53,4%, benign to malignant biopsy ratio was 0,87:1.
The approximated specificity was 92,8%. At subsequent rounds (table
3b), recall rate was 5,0%, global biopsy rate was 0,7%, with an open
biopsy rate of 0,6%. Cancer detection rate reached 5%.; DCIS propor-
tion reached 53%; prevalence/expected incidence ratio was 2,5. Positive
predictive value of any biopsy indication was 68%, benign to malignant
biopsy ratio was 0,47:1, and approximated specificity reaches 95,5%.

Regarding prognostic indicators for detected cancers, 40% of inva-
sive cancers detected at first round were smaller or equal to 10 mm, and
65% had no nodal involvement. At subsequent rounds, 33% of invasive
cancers were smaller or equal to 10 mm, and 75% had no nodal involve-
ment.

Additional imaging at the time of screening: additional ultrasound
imaging was recorded since the 3rd year of the study. Echography was

TABLE 3b
Screening performance indicators at subsequent screening rounds,
compared with some “Europe against cancer * recommended norms

Subsequent rounds | “Europe against cancer’
N =3.385 recommended norms

Acceptable Desirable
Processus indicators

Recall, according to final conclusion 170 5,0% < 5% < 3%
Open biopsy performed 20 0,6% < 0,35% < 0,2%
Microbiopsy (Thru-cut, stereotaxy) 5 0,1%

without open biopsy

Cancers detected 17 5% 1,5x IR

DC18/all cancers 917 53%

Prevalence /expected incidence ratio 25

PPV of biopsy recommandation 17/25 68%

benign/malignant ratic 8/17 0,47:1 < 11 < 0,5:1
Approximated specificity 95,5%

Pronostic indicators
Small size invasive cancer (< 10mm) 33% > 25%

Invasive without nodal involvement 75%
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registered at least in 21% of the patients at the first round screening, and
in 24% of the patients at subsequent screening rounds. Indications and
results of echography were not recorded.

Correlation between mammographic reading and histological
findings: among the 158 biopsies performed at any round, 70 were
benign and 88 were malignant (table 4). For 78 of the 88 malignant biop-
sies (89%) mammograms were classified as positive by both readers.
Six cancers were seen only by the first reader and missed by the sec-
ond (6,8%), and correctly reclassified at the third reading. Four were
missed by the first reader and found by the second.

Improvement in detection rate was: (4 + 6/2) / (78 + (4 + 6)/2) = 6%.

Discussion

The first objective of this work was to evaluate the screening perfor-
mance, by comparing observed outcomes with recommended
Europeans norms and with outcomes from other projects. It can be
argued that reference values admitted to judge the observed outcomes
of a mass screening programme coutd not be suitable to assess a self-
referred programme, because characteristics of women in those two
types of programmes can be different. Self- referred women might have
a greater motivation and health awareness than the general population
and this could be related to a familial history or breast cancer, or a high-
er socio-economic or educational level, both factors associated with a

Corralation between histofogica-}—f‘:'r?;iigdland mammographic conclusion
Two readings | 1streading 2d reading Total
positive pasitive only* | positive only*
Histological finding
Benign 49 8 13 70
Malignant 78 6 4 88
127 14 17 158

*  Cases with discordant results at first two reading that were classified as positive at the

consensual third reading.
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higher risk of breast cancer. This self-selection bias would result in a
higher prevalence of breast cancer within screened women. Because
the positive predictive value of screening, and the benign to malignant
biopsy ratio depend on prevalence as well as screening tests character-
istics, good values for those indicators can be achieved because of a
higher prevalence rather than good test performance. Therefore, good
values for those two indicators must be interpreted with caution. At the
contrary, poor results must certainly be considered. Anyway, this selection
bias is also present, but in a fewer extend, in mass screening
programmes: women with a greater health awareness are always more
likely to attend. Because a pilot programme has the responsibility to test
procedures before being extended, we nevertheless considered it was
useful to proceed to an evaluation.

Overall recall rate was quite high, according to European norms, but
was encouragingly decreasing between the 1st and the 4th year (data
not shown). Recall rate in the centres ranged from 3,7% to 11,0%.
Variability can partly be explained by self-selection bias that played in
different directions from one centre to another. Radiologic centres have
also heterogeneous screening throughput, resulting in some hetero-
geneity in radiologists experience. In Flanders, recall rate in different
pilot projects ranged from 3,3% to 9,2% (7).

The “Europe against cancer” programme recommends that no more
than 5% additional imaging be performed at the time of screening. In the
Brussels project, the rate of additionnal echography reached at least
21%, which is uncommonly high. in Flanders, the only published echog-
raphy rate (in Gent) was 2,3%. Our high rate can be explained by the
fact that large scale, organised mammographic screening programme
with precise guidelines have never been implemented in the French
speaking part of Belgium (and only quite recently in the Flemish part).
Quality assurance projects are working with existing facilities, which
have developed their own screening protocols and habits. This should
be taken into account in case of implementation of a large-scale screen-
ing programme: cumulating of dual reading and a high rate of immediate
echography represents an unacceptably high financial burden.

Biopsy rate was higher than recommended by “Europe against
Cancer”, but remained within the range described in other projects: in
France, the biopsy rate among 6 regional programmes ranged between
0,9 and 1,6% (18); in the UK National Health Service Breast Screening
Programme, the biopsy rate was 1% (19).
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Benign to malignant biopsy ratic was inferior than 1:1, which is a
good value according to European norms. In the Flemish projects,
benign to malignant biopsy ratio ranged from 0,5:1 to 1,2:1 (7).

Cancer detection rate was 2,9 times the natural incidence rate in the
considered agegroup: this can be considered as acceptable according
to European norms. Small cancer proportion and cancer without nodal
involvement proportion were relatively high, indicating a high proportion
of good prognosis cancers. This is an early proxy for efficacy of the
screening process.

Currently, no assessment of the sensitivity has been done in any
Belgian programme because the link with the National registry of cancer
was not yet possible. The feasibility of this link has been studied and is
now accepted by the ethical Committee authority of the Register and the
Commission for the protection of privacy. Calculation of sensitivity
should thus become possible in the next few years.

Our second objective was to evaluate the impact of double reading.
Systematic double reading has been recommended by the programme
“Europe against cancer” as part of a quality assurance programme.
Though, models of double reading vary, involving either consensual
decision on discordant interpretations (20), either recalling of all women
positive at least at one reading(16;21). The level of experience of the
second reader is also subject of debate, some projects involving experts
radiologists as second reader (21), other equally trained radiologists.
Brown (22) compares 3 strategies of reading applied to the same con-
text of a screening programme involving a series of more than 33.000
women: a single reading, a consensual double reading and a non-con-
sensual double reading. Compared with single reading, consensual
double reading increased detection rate of 12,5%, and decreased the
recall rate of 40%; non-consensual double reading increased detection
rate of 13,5% but increased recall rate up to 40%.

In the Brussels Project, consensual double reading was chosen. This
should have lower recall rate and improve detection rate; mean effect on
detection rate was 6%, which is less marked than in other projects. In
the Gent project (Belgium), mean gain in detection rate was 12,5% (15).
Other studies achieved gain of sensitivity from 12 to 20% (16,21,23).
Drop of recall rate was also slight, moving from 7,5% according to initial
conclusion to 7,2% according to final conclusion. Maybe the high rate of
immediate echography can explain the more limited impact of double
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reading in our project; to test this hypothesis we should registrate indi-
cation and result of additional echographies. Impact of echography at
time of screening and double reading could then been compared.

Interobserver variability has been studied in two ways: dedicated (or
“adhoc”) studies (24,25) and routine screening situations (15,20,21).
Kappa coefficient is generally used to summarise interobserver variability;
comparisons between studies should nevertheless be done with caution
as kappa coefficient is influenced by the disease prevalence and the test
sensitivity and specificity (14,20,26). Positive and negative agreement
(14) should be considered besides kappa value. Kappa coefficient was
relatively low (60%) in our study, but still in the range of most interob-
server agreement in mammographic interpretation studies: in the region-
al French programme of the Bouche-du Rhone, a kappa coefficient of
67% was found. In Gent, Bleyen reported a kappa of 51%, in the New
Zealand programme, a kappa value of 65% was reported. One dedicat-
ed study reproduced a simulated screening situation where 150 mam-
mograms were read by 10 radiologists; mean kappa between pairs of
radiologists was 47% (25). Another small dedicated study found a mean
kappa of 48% (24). We found a positive agreement of 61%, which is rel-
atively low, and a negative agreement of 95%. Main reasons for inter-
observer variability are difference of perception and difference in inter-
pretation (27). Despite similar basic training and continual training
process induced by dual reading, variability remains high. This is an
argument supporting the need of ongoing with training of radiologists.
Maybe the adjunction of a radiologist expert as second reader would
improve results of the second reading.

In conclusion, the recall rate should further decrease. Additional
imaging rate is unacceptably high in the perspective of an extension of
the project. Other performance indicators in the Brussels Project com-
pare quite well with other published results in similar context. Impact of
double reading is low. This point should definitely be further explored.
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