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INTRODUCTION 

Breast cancer is the top-ranking cancer in women in terms of incidence and mortality worldwide [1]. 

In Mainland France, its incidence has been on the rise since 2010, reaching 58,500 new cases in 2018 

(33,800 between 50 and 74 years) [2].  

An organised screening programme (OSP, clinical examination and mammogram every two years) was 

set up throughout the country in 2004. In line with European guidelines [3], it is aimed at women 

aged from 50 to 74 years at an "average risk" of developing breast cancer, i.e. non-symptomatic and 

having no risk factors other than age. The rate of cancers detected was 7.5 ‰ of women taking part 

in the screening programme, representing 38,905 cases of invasive cancer and ductal carcinoma in 

situ detected in 2015-2016 [4]. Despite performance indicators demonstrating the quality of the 

programme [5], uptake among the French population remains below the proposed thresholds (70%) 

[6] with an uptake rate of merely 49.9% in 2017 [4], with a downward trend in this rate since 2015 - 

2016.  

Some cancers are diagnosed before the date of the next scheduled OS mammogram. These so-called 

"interval" cancers (IC) [6] are observed in all OSP, but they remain inadequately described in the in-

ternational literature. They consist either of true negatives (not present at the time of the OS mam-

mogram, developed subsequently), or false negatives (present at the time of the OS mammogram 

but not detected) due to a reading or technical error. The images obtained at the time of diagnosis 

are compared to the images from the prior screening in order to distinguish the 2 types of IC [7]. Out 

of 100 cases of IC, 50 to 60 cancers would be true negatives[8], [9], 15 to 20 cancers would be false 

negatives due to a technical error (positioning error, poor image quality or cancer outside standard 

film) [8], [9] and 25 to 35 cancers would be false negatives due to a reading error [8]. Cancers diag-

nosed during follow-up of a potentially benign lesion known as "ACR3" in the OSP mammogram (as 

per the BIRADS classification [10]), or of other types of benign lesions (atypical hyperplasia, etc.), are 

not considered as IC. 

Of all the participants in the OSP, the estimated IC rate at 24 months in France (0.71‰-1.6‰) is con-

sistent with the international literature - 1.1‰-1.8‰) [11]–[18]. A study conducted in 11 French de-

partments over the 2004-2010 period estimated that 17% of all breast cancers detected after carry-

ing out an OSP mammogram were ICs [19]. This rate was 17.2% in another study on 5 French de-

partments from 2002 to 2005 [18]. 

One-third of cases of IC are diagnosed in the first year following the OSP mammogram [13]. 

Conventionally, cases of IC are symptomatic, although they may be detected at a subclinical stage, 

which is enabled by free access in France to mammography outside the OSP. Cases of IC would 
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appear to be more aggressive at the time of diagnosis and have a poorer prognosis than cancers 

screened through the OSP [18, 20–23] with a greater proportion of lymph node and metastatic 

involvement. The studies disagree as to the impact on survival [23–29]. 

The European guidelines are to monitor IC frequency in order to steer the quality of the OS 

programme and improve radiologist training. 

In a previous study [30] we showed that women whose cancer was diagnosed following a 

mammogram performed in the context of the OSP had less advanced cancer and less aggressive 

treatments. However, the study did not distinguish IC which could affect the differences between 

these two groups. We therefore designed the present study to address that limit. Thus, after 

classifying cases of breast cancer according to diagnosis modalities using an algorithm based on 

French medico-administrative data, the study described the care pathways of women whose breast 

cancer was an IC (whatever the reason was), and compared them to those of women whose cancer 

was diagnosed through the OSP or outside the OSP (personalised screening or screening based on 

clinical signs).  

 

MATERIALS AND METHODS 

Data source and data 

The study was conducted using data from the French administrative healthcare database (SNDS), 

medico-administrative data covering the entire French population [31]. It contains information from 

public and private healthcare facilities (PMSI), non-hospital care consumption, and death certificates 

in France.  

The care consumption over the 2014-2017 period of the women included was retrieved, on one 

hand, to obtain all breast imaging tests (mammograms, ultrasound, MRI and CT scans of the breast) 

carried out in the 24 months prior to diagnosis, and, on the other, chart their care pathways (breast 

conservative surgery (BCS) or mastectomy, chemotherapy, radiotherapy) over the 12 months 

following the first anticancer treatment.  

Study population selection 

Cases of breast cancer in 2016 were identified based on medical, surgical, obstetric (MCO) hospital 

admissions mentioning an ICD-10 code of "malignant neoplasm of breast" (C50) or "carcinoma in situ 

of breast" (D05) as the primary (DP), associated (DAS) or connected (DR) diagnosis, and long-term 

disease scheme (LTD) for breast in 2016 (Supplementary Table S1). The following subjects were 

excluded (figure 1): (1)subjects with a breast cancer code or previous history of breast cancer 
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between 2005 and 2015 in order to select incident cases of breast cancer or (2) another cancer 

between 2005 and 2017 in order to be sure that treatment (chemotherapy, radiotherapy) is for breast 

cancer, (3) subjects having had no anticancer treatment in the 12 months post-diagnosis in order to 

select women with treated cancers, and (4) subjects having had no breast imaging in the 24 months 

prior to diagnosis. Women with a liver, bone, lung or brain cancer in 2016-2017 were retained, as 

these could have been metastases of liver, bone, lung or brain cancer misscoded as primary tumours. 

In fine we selected 28,159 women aged 50 to 74 years at the time of diagnosis, the age targeted by 

the organised screening program. 

Date and stage of diagnosis 

Because the date of breast cancer diagnosis was not available in the SNDS, this was defined as (1) the 

date of the latest breast biopsy or breast aspiration carried out in the 6 months prior to the first 

cancer treatment (surgery, chemotherapy, radiotherapy, hormone therapy or palliative cares), (2) 

otherwise if no biopsy and aspiration as the date of the latest breast imaging carried out in the 6 

months prior to the first cancer treatment, (3) otherwise if no imaging, it was attributed using the 

mean interval observed between the latest biopsy and the first cancer treatment among women 

having had a biopsy. When a lymph node involvement code appeared within 6 months following the 

date of diagnosis, the cancers were automatically considered as invasive with lymph node 

involvement (N+), otherwise they were considered as N-. A similar approach was applied for the 

metastatic stage: M+ in the presence of at least one metastatic code (Supplementary Table S2) within 

6 months post-diagnosis, otherwise M- ([31]).  

Identification of diagnosis process group 

As the SNDS does not provide any imaging results or the diagnosis method, an IC identification 

algorithm was developed to distinguish between three diagnosis process groups: OSP group, IC group 

and PSCS group (personalised screening or screening based on clinical signs). 

The combination of a CCAM code QEQK004 (bilateral screening mammogram) and an OSP-specific 

"prevention" exemption code, was used to differentiate OSP mammograms. Cancers treated within 3 

months following the OSP mammogram were automatically classified as OSP cancers. 

After this interval, in order to differentiate between OSP and IC and account for BIRADS guidelines for 

ACR3 lesion follow-up [10], [32], an algorithm was created based on imaging tests (mammograms, 

ultrasound, CT and MRI scans) conducted between the latest OSP mammogram and the breast cancer 

diagnosis. These tests were grouped into 60-day sequences, the OSP mammogram marking the start 

of the first sequence. The last two test sequences were considered as a single sequence when they 
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were at an interval of less than 30 days. Women with a single sequence were also classified as OSP 

cancers. 

In the absence of information on the presence of an ACR3 lesion, subjects with a series of diagnosis 

procedures as per BIRADS guidelines were classified as OSP. These were cancers diagnosed following 

a second sequence of tests conducted 5 to 7 months after the OSP mammogram, optionally followed 

by a third sequence of tests conducted at 11 to 13 months, optionally followed by a fourth sequence 

conducted at 22 to 24 months. 

For women who had two sequences in the first 4 months, there were two distinct profiles. 

Schematically, the first consists of women having undergone a first sequence of not more than 60 

days followed by a second sequence within 60 days following the end of the first sequence. The 

second consists of women having undergone a very short first sequence (conventionally a single 

mammogram or a mammogram combined with an ultrasound scan on the same day), followed by a 

second sequence between 60 and 120 days. In view of the positioning of the sequences over time 

(Supplementary Fig. S3), and despite not following the guidelines, the first group was considered as a 

matter of principle as cancers identified within the framework of the OSP programme, and the 

second as IC. 

Women having had no OSP mammogram in the 24 months prior to diagnosis were classified in the 

PSCS group.  

Statistical analyses 

The data were processed on the SNDS portal using SAS Guide software. WPS software, particularly 

reading the computer languages SAS, SQL and R, was used to create visual representations of care 

pathways (R version 3.4.2). As this was a population study including all women from France according 

to the inclusion criteria, statistical tests lack legitimacy and differences were considered according to 

their clinical significance. 

Data protection regulation 

This study falls within the scope of the Commission nationale de l’informatique et des libertés (CNIL) 

(French data protection authority) authorisation decree dated 26 December 2016 No. 2016-1871 

 

RESULTS 

Study population 
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Among the 160,869 subjects with at least one breast cancer diagnosis code in 2016, 28,159 women 

made up the study population (figure 1) including 11,761 women who had not had an OSP 

mammogram in the 24 months prior to diagnosis (PSCS group) and 16,398 women who had at least 

one OSP mammogram in the 24 months prior to diagnosis. 

The OSP, IC and PSCS groups represented 46.0%, 12.2% and 41.8% of women, respectively. 

Among the 16,398 women having had at least one OSP mammogram, 12,965 women (79.1%) were 

classified in the OSP group and 3,433 women (20.9%) in the IC group. This IC percentage varied 

slightly with age (table 1). Among the women with 2 sequences and an interval of 2 to 4 months 

between the OSP mammogram and the start of the second sequence, 409 were classified as OSP and 

733 as IC.  

Diagnosis groups 

In the case of OSP cancers, 84.6% were cancers treated within 3 months following the OSP 

mammogram, 9.8% had been diagnosed following a single test sequence, and 5.0% following a 

second sequence. Only 0.6% of OSP cancers were diagnosed following 3 test sequences conducted 

within intervals compatible with ACR3 lesion follow-up. In all, 15.4% of women with OSP cancer had a 

series of sequences compatible with ACR3 lesion follow-up. 

IC were mostly diagnosed among women having 2 sequences and an interval between the OSP 

mammogram and the start of the second sequence of less than 5 months (17.7%) or more than 7 

months (66.2%), then to a lesser degree among women having 3 (13.7%) or 4 test sequences (2.3%) 

(figure 2). In this way, 39.5% of IC were diagnosed during the first year following the OSP 

mammogram, and 60.5% during the second year.  

IC presented with lymph node involvement (18.7%) and/or metastatic involvement from the outset 

(3.7%) more often, versus 15.8% and 2.4% in the OSP group. For its part, the PSCS group presented 

with a similar rate of lymph node involvement (18.2%) and a greater rate of metastatic involvement 

(6.9%) compared to the IC group. The differences are observed in each age group (table 2), but there 

is less of a predominance of metastatic cancers in the PSCS group among women aged 50-55 years.  

Treatment and care pathways 

Compared to the OSP group, women with localised invasive cancer in the IC group had fewer BCS-

radiotherapy type pathways (48% versus 63%), more surgery-chemotherapy-radiotherapy type 

pathways (20% versus 16%), more neoadjuvant chemotherapy (10% versus 4%), and a similar rate of 

BCS- mastectomy conversion (5% versus 4%, figure 3).  
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Among the women with metastatic cancer, 64% of the IC group had been treated with breast 

excision, as opposed to 75% and 59% of the OSP and PSCS groups, respectively. The IC group was 

treated to a lesser extent with mastectomy (37% versus 39% and 53% in the OSP and PSCS groups), 

and to a greater extent with neoadjuvant chemotherapy (27% versus 16% and 19%). In the case of 

women not having undergone breast excision, the IC group had received more chemotherapy than 

the OSP group (28% versus 19% and 37%). Compared to the OSP group, women with metastatic 

cancer in the IC group had fewer BCS-radiotherapy type pathways (4% versus 13%) and BCS-

chemotherapy-radiotherapy type pathways (19% versus 32%), and more chemotherapy-radiotherapy 

type pathways (16% versus 9%). The women from the PSCS group showed the same differences, to a 

more pronounced degree. Fewer women with metastatic cancer had been treated with hormone 

therapy than other women with invasive cancer, in particular the women from the IC group (54% 

versus 62% and 59% in the OSP and PSCS groups) (table 3). 

The pathways with hormone therapy showed that this type of therapy was not specific to certain 

types of pathway, and that few women were treated with hormone therapy only. The proportion of 

treatment with hormone therapy is lower for IC group than for the other groups regardless of the 

stage at the time of diagnosis. 

Overall, the IC group underwent conserving surgery as a first-line treatment less frequently than the 

OSP group, but more than the PSCS group. The BCS - mastectomy differential was more pronounced 

among women with cancer in situ (19% versus 12% and 9% in the OSP and PSCS groups) or metastatic 

cancer (8% versus 3% and 2% in the OSP and PSCS groups). Also, the proportion of complex pathways 

was greater in the IC group compared to the OSP group, and comparable between the IC and PSCS 

groups (figure 3). The care pathways of the IC group were closer to those of the PSCS group, without 

being identical however, with a greater mastectomy and chemotherapy rate than in the OSP group. 

DISCUSSION 

This study included 28,159 women aged from 50 to 74 years at the time of breast cancer diagnosis in 

2016, 12,965 (46%) through the OSP, 3433 (12%) with an IC, and 11,761 (42%) outside the screening 

programme. In this population, the algorithm identified 20.9% IC cases among the cancers diagnosed 

after carrying out an OSP mammogram. The IC were diagnosed at a slightly more advanced stage at 

the time of diagnosis than the OSP group. The findings of this study supplement a previous study [30] 

which did not distinguish IC and could affect the differences between the OSP and non OSP groups. 

The present study highlights that these differences persist after isolating the IC from these two 

groups. 

A high, but probably overestimated, rate of IC 
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The IC group includes all diagnoses made outside BIRADS guidelines: new investigation due to the 

onset of clinical signs, choice by doctor and patient to carry out a personalised screening 

mammogram in the period following the OSP mammogram, follow-up of a lesion other than ACR3, 

but also atypical ACR3 lesion follow-up, etc. The imaging reports which would allow us to ascertain 

the findings and the context are not available to us. Therefore, non-adherence to guidelines may have 

resulted in classification errors and in particular in an overestimation of the IC rate. This probably 

explains the IC rate presented in this study which seems higher than those reported in other studies 

(approximately 17%) [19], [33]. 

According to an internal assessment at Santé publique France (unpublished data), only 26.6% of 

women with an ACR3 lesion (detected in the OSP mammogram) underwent a first follow-up 

mammogram between 5 and 7 months. In addition, 41.4% of these women had this first follow-up 

after 7 months, including 10.5% specifically between 11 and 14 months. In this study, 9.1% of the 

women from the study population with multiple sequences underwent a second sequence between 

11 and 14 months after the initial OSP mammogram. Furthermore, although the practice is not 

clearly acknowledged, follow-up at 3-4 months may be proposed in the case of an ACR3 lesion with 

sonographic mass indicating suspected triple-negative cancer.  

Finally, MRI access may be more difficult and restricted in some French regions and the 60-day 

interval may not be observed, classifying MRI scans in the following sequence. However, this bias 

remains minimal as breast MRI scans represented 8% of all imaging tests conducted in the study 

population. 

Conversely, women with IC diagnosed within 5 to 7 months or 11-14 months following the negative 

OSP mammogram, and following the standard ACR3 lesion follow-up schedule may have been 

incorrectly classified in the OSP group.  

IC cases exhibit an intermediate care pathway profile 

The IC group exhibited an intermediate profile in terms of treatments and care pathways compared 

to the OSP and PSCS groups. Overall, women with IC had more complex pathways than women with 

OSP cancer, but they were treated with primary surgery and BCS more frequently than the women of 

the PSCS group. On the other hand, they were treated less frequently with hormone therapy than the 

OSP group, possibly reflecting a higher proportion of hormono-resistant- cancers among the IC group.  

The higher rates of primary BCS, and of surgical conversion (BCS followed by mastectomy), and the 

scale of primary surgery among those with metastatic involvement from the outset suggest that 

some IC would be cancers of small size tending to be less symptomatic at the time of diagnosis, and 

could explain some of the differences observed. Furthermore, the intermediate nature of the care 
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pathways probably reflects an intermediate distribution of prognostic factors among IC compared to 

OSP and PSCS cancers. Further studies describe IC cases as more aggressive at the time of diagnosis 

and as having a poorer prognosis than cancers detected through the OSP programme [18, 20–23].  

A study on a nationwide scale based on medico-administrative data 

Because the SNDS does not provide direct information about the circumstances of cancer diagnosis, 

an IC identification algorithm based on the imaging procedures and date of completion was 

developed to classify women as OSP group, IC group and PSCS group. An approach using a population 

–based cancer registry to identify cases would be more robust but registries cover local areas not 

necessarily representative of the whole France. The main advantage of our study was having access 

to the SNDS, the national medico-administrative database recording all outpatient and inpatient care 

consumption for the entire French population [30]. Defossez et al [34] demonstrated by comparing to 

the medical record, that 98% of pathways were correctly reconstructed in terms of status sequencing, 

and 94% of pathways were faithful to the truth within 3 days in terms of intervals, demonstrating the 

ability of this base to describe care pathways. This provides an additional tool to improve knowledge 

on a nationwide scale. However, some shortcomings in terms of quality may remain, particularly in 

relation to the information used to determine the stage at the time of diagnosis[31]. In this way, we 

observed an underestimation of the cases of cancer in situ (incorrectly classified as invasive); 

localised (N-) invasive cancers treated with neoadjuvant chemotherapy which were probably cancers 

in which lymph node involvement was not coded. Metastatic cancers may have been incorrectly 

classified as non-metastatic due to the lack of coding of the metastases within 6 months post-

diagnosis. However, on the face of it, these errors are the same for the three groups, OSP, IC and 

PSCS, and do not modify the comparisons.  

The first study on this scale, our analysis includes over 28,000 women with incident breast cancer and 

with no previous history of cancers (all types combined) between 2005 and 2015. The aim is to study 

a population with primary cancer (therefore having had no treatment for a recurrence of breast 

cancer or other cancers), without seeking to recalculate cancer incidence. 

It compares the care pathway of women with IC to those of women with different diagnosis 

circumstances. The national approach makes it possible to retrieve all treatments administered for 

cancer throughout the country, regardless of the treatment or care setting, and take all geographic or 

socioeconomic diversities into consideration.  
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CONCLUSION 

The analysis of care pathways on a national scale based on medico-administrative data confirms that 

women whose cancer was diagnosed following a mammogram performed in the context of the OSP 

had less aggressive treatments, and that women with IC had intermediate care pathways compared 

to other women with breast cancer outside the OSP programme.  

The findings of this study will help women concerned by the breast cancer OSP programme  be better 

informed, in order to allow them to make an informed choice. In addition, women should be aware 

that some cancers can occur between two screening mammograms and should remain vigilant for 

the appearance of symptoms. 

Studies on IC characteristics should be continued to provide public authorities with the means to 

adapt the national breast cancer OSP, and offer personalised follow-up to women liable to develop IC. 

 

  



10 

 

REFERENCES 

[1] International Agency for Research on Cancer, WHO, « Estimated number of new cases in 2018, 
worldwide, females, all ages ». [En ligne]. Disponible sur: https://gco.iarc.fr/today/online-
analysis-
table?v=2018&mode=cancer&mode_population=continents&population=900&populations=90
0&key=asr&sex=2&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_
group%5B%5D=0&ages_group%5B%5D=17&group_cancer=1&include_nmsc=1&include_nmsc_
other=1. 

[2] Defossez G, Le Guyader Peyrou S, Uhry Z, Grosclaude P, Colonna M, Dantony E, « Estimations 
nationales de l’incidence et de la mortalité par cancer en France métropolitaine entre 1990 et 
2018. Volume 1 – Tumeurs solides. Saint Maurice (Fra) : Santé publique France », p. 372, 2019. 

[3] European Commission, « European Guidelines for Quality Assurance in Mammography 
Screening ». 4th Edition, 2006. 

[4] Institut national du cancer, « Cancers en France, L’essentiel des faits et chiffres, édition 2019 ». . 
[5] Quintin C et Rogel A, « Évaluation du programme de dépistage organisé du cancer du sein : 

résultats et évolution des indicateurs de performance depuis 2004 en France métropolitaine », 
Saint-Maurice : Santé publique France, 2019. 

[6] Perry N, Broeders M, de Wolf C, Törnberg S, Holland R, von Karsa L. « European guidelines for 
the quality assurance in breast cancer screening and diagnosis. », European guidelines. 

Luxembourg: office for official publications of the european communities, p. 416, 2006. 
[7] Ciatto S, Rosselli Del Turco M, Zappa M, « The detectability of breast cancer by screening 

mammography », Br. J. Cancer, vol. 71, no 2, p. 337-339, févr. 1995. 
[8] Séradour B., « Dépistage des cancers du sein: les cancers de l’intervalle du programme français. 

Définitions - Particularités », 2013. 
[9] Britton PD, McCann J, O’Driscoll D, Hunnam G, Warren RM. « Interval cancer peer review in East 

Anglia: implications for monitoring doctors as well as the NHS breast screening programme », 
Clin Radiol, vol. 56, no 1, p. 44-49, janv. 2001, doi: 10.1053/crad.2000.0643. 

[10] D’Orsi CJ, Sickles EA, Mendelson EB, Morris EA et al., « ACR BI-RADS®Mammography 2013. In: 
ACR BI-RADS® Atlas, Breast Imaging Reporting and Data System, Reston VA: American College of 
Radiology », 2013. 

[11] Delattre-Massy H, Hubert A, Lapôtre-Ledoux B et al, « Analyse des cancers du sein de l’intervalle 
dans la Somme entre 1997 et 2004 et influence des modalités d’organisation du programme de 
dépistage organisé », INCa. 

[12] Ancelle Park R, Séradour B, Viguier J, Salines. « Spécificités et perspectives du programme 
français de dépistage organisé du cancer du sein. Numéro thématique. Dépistage organisé du 
cancer du sein », Bulletin Epidémiologique Hebdomadaire, no N° 35-36-37, p. 391-4, 2012. 

[13] Fourquet A et al., Éd., « Risk factors for Interval cancers in the French national breast cancer 
screening programme 2004–2009 », Assets and limits in breast diseases, p. 327-333, 2013. 

[14] Wang H, Bjurstam N, Bjorndal H, Braaten A, Eriksen L, Skaane P et al., « Interval cancers in the 
Norwegian breast cancer screening program: Frequency, characteristics and use of HRT », 
International Journal of Cancer, vol. 94, no 4, p. 594-598, nov. 2001, doi: 10.1002/ijc.1511. 

[15] Hébert-Croteau N , « Cancer d’intervalle chez les femmes avec première mammographie de 
depistage normale dans le cadre du programme québécois de dépistage du cancer du sein en 
1998 – 2000 », Institut National de Santé Publique du Québec, 2055. 

[16] Fielder H, Rogers C, Gower-Thomas K, Monypenny I, Dallimore N, Brook D et al., « Results from 
10 years of breast screening in Wales », J Med Screen, vol. 8, no 1, p. 21-23, 2001, doi: 
10.1136/jms.8.1.21. 

[17] Bucchi L, Ravaioli A, Foca F, Colamartini A, Falcini F, Naldoni C et al. « Incidence of interval breast 
cancers after 650,000 negative mammographies in 13 Italian health districts », J Med Screen, 
vol. 15, no 1, p. 30-35, 2008, doi: 10.1258/jms.2008.007016. 

[18] Exbrayat C, Poncet F, Guldenfels C, Soler-Michel P, Allioux C, Barraud-Krabe M, « Sensibilité et 



11 

 

spécificité du programme de dépistage organisé du cancer du sein à partir des données de cinq 
départements français, 2002-2006 », Bull Epidemiol Hebd, sept. 2012. 

[19] Exbrayat C, Plaine J, Molinié F, Rogel A. « Les cancers d’intervalle du programme de dépistage 
des cancers du sein en France Collaboration structures de gestion du dépistage et registres des 
cancers. Présenté au forum de sénologie- 39ème journées de la Société Française de Sénologie 
et Pathologie Mammaire.Lille 8-10/11/2017 », [En ligne]. Disponible sur: 
http://senologie.tv/visualisation_resume.php?cle=52HJ8http://senologie.tv/pdfs_up/5a04615e
e2a6a.pdf. 

[20] Hofvind S, Yankaskas BC, Bulliard JL, Klabunde CN, Fracheboud J. « Comparing interval breast 
cancer rates in Norway and North Carolina: results and challenges », J Med Screen, vol. 16, no 3, 
p. 131-139, 2009, doi: 10.1258/jms.2009.009012. 

[21] Cowan WK, Angus B, Gray JC,Lunt LG, al-Tamimi SR, « A study of interval breast cancer within 
the NHS breast screening programme », J. Clin. Pathol., vol. 53, no 2, p. 140-146, févr. 2000, doi: 
10.1136/jcp.53.2.140. 

[22] Soyer P et les coordinateurs départementaux des dépistages avec ACORDE, « Facteurs 
histopronostiques des cancers de l’intervalle — Comparaison aux cancers du sein dépistés entre 
2004 et 2009 dans 50 départements français », in Acquis et limites en sénologie / Assets and 

limits in breast diseases, Paris: Springer Paris, 2013, p. 322-326. 
[23] Delacour-Billon S, Mathieu-Wacquant AL, Campone M, Auffret N, Amossé A, Allioux C et al. 

« Short-term and long-term survival of interval breast cancers taking into account prognostic 
features », Cancer Causes & Control, vol. 28, no 1, p. 69-76, janv. 2017, doi: 10.1007/s10552-
016-0836-0. 

[24] Bulliard JL, Sasieni P, Klabunde C, De Landtsheer JP, Yankaskas BC, Fracheboud J. 
« Methodological issues in international comparison of interval breast cancers », Int. J. Cancer, 
vol. 119, no 5, p. 1158-1163, sept. 2006, doi: 10.1002/ijc.21941. 

[25] Rayson D, Payne JI, Abdolell M, Barnes PJ, MacIntosh RF, Foley T et al., « Comparison of clinical-
pathologic characteristics and outcomes of true interval and screen-detected invasive breast 
cancer among participants of a Canadian breast screening program: a nested case-control 
study », Clin. Breast Cancer, vol. 11, no 1, p. 27-32, mars 2011, doi: 10.3816/CBC.2011.n.005. 

[26] O’Brien KM, Mooney T, Fitzpatrick P, Sharp L. « Screening status, tumour subtype, and breast 
cancer survival: a national population-based analysis », Breast Cancer Res. Treat., vol. 172, no 1, 
p. 133-142, nov. 2018, doi: 10.1007/s10549-018-4877-9. 

[27] Bellio G, Marion R, Giudici F, Kus S, Tonutti M, Zanconati F et al., « Interval Breast Cancer Versus 
Screen-Detected Cancer: Comparison of Clinicopathologic Characteristics in a Single-Center 
Analysis », Clin. Breast Cancer, vol. 17, no 7, p. 564-571, 2017, doi: 10.1016/j.clbc.2017.04.001. 

[28] Alexander FE, Anderson TJ, Brown HK, Forrest AP, Hepburn , Kirkpatrick AE et al., « The 
Edinburgh randomised trial of breast cancer screening: results after 10 years of follow-up », Br. 

J. Cancer, vol. 70, no 3, p. 542-548, sept. 1994, doi: 10.1038/bjc.1994.342. 
[29] Meshkat B, Prichard RS, Al-Hilli Z, Bass GA, Quinn C, O'Doherty A et al., « A comparison of 

clinical-pathological characteristics between symptomatic and interval breast cancer », Breast, 
vol. 24, no 3, p. 278-282, juin 2015, doi: 10.1016/j.breast.2015.02.032. 

[30] Lefeuvre D, Catajar N, Le Bihan Benjamin C, Ifrah N, de Bels F, Viguier J et al., « Breast cancer 
screening: Impact on care pathways », Cancer Med, vol. 8, no 8, p. 4070-4078, juill. 2019, doi: 
10.1002/cam4.2283. 

 [31] Tuppin P, Rudant J, Constantinou P, Gastaldi-Menager C, Rachas A, de Roquefeuil L et al., « Value 
of a national administrative database to guide public decisions: From the système national 
d’information interrégimes de l’Assurance Maladie (SNIIRAM) to the système national des 
données de santé (SNDS) in France », Rev Epidemiol Sante Publique, vol. 65 Suppl 4, p. 
S149-S167, oct. 2017, doi: 10.1016/j.respe.2017.05.004. 

 [32] Balleyguier C, Thomassin-Naggara I, « BI-RADS 2013 en mammographie : petit guide des 
nouveautés », Imagerie de la Femme, vol. 25, no 1, p. 1-7, mars 2015, doi: 
10.1016/j.femme.2015.01.001. 



12 

 

[33] Lastier D, Salines E, Rogel A, « Programme de dépistage du cancer du sein en France : résultats 
2010, évolutions depuis 2006 », Saint-Maurice : Institut de veille sanitaire, 2013. 

[34] Defossez G, Rollet A, Dameron O, Ingrand P, « Temporal representation of care trajectories of 
cancer patients using data from a regional information system: an application in breast 
cancer », BMC Med Inform Decis Mak, vol. 14, p. 24, avr. 2014, doi: 10.1186/1472-6947-14-24. 

[35] Bouvier A, Trétarre B, Delafosse P, Grosclaude P, Jéhannin-Ligier K et al., « Stade au diagnostic 
des cancers du sein, du côlon et du rectum - Étude réalisée à partir des registres des cancers du 
réseau FRANCIM », avr. 2018. [En ligne]. Disponible sur: https://www.e-cancer.fr/Expertises-et-
publications/Catalogue-des-publications/Stade-au-diagnostic-des-cancers-du-sein-du-colon-et-
du-rectum-Etude-realisee-a-partir-des-registres-des-cancers-du-reseau-FRANCIM. 

 

 

  



13 

 

Figure legends : 

Figure 1: Flow chart for selection of the population study from the SNDS 

Figure 2: Algorithm for identifying the 3 groups, OSP, IC and PSCS group, according to imaging 

procedures and their date of completion (1 sequence = 60 days) 

Figure 3 : Care pathways (breast conservative surgery, mastectomy, chemotherapy and radiotherapy) 

by stage at diagnosis for the 3 groups : OSP, IC and PSCS group.  
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Table 1: Description of the study population by group and age class 

Age OS group IC group PSCS group IC/total IS/(OS+PSCS) 

Middle age  

(confident interval) 
62.3 (6.9) 62.4 (6.8) 61.4 (7.3) - - 

      

50-55 years 2 764 720 3 220 10.7% 20.7% 

56-60 years 2 414 668 2 173 12.7% 21.7% 

61-65 years 2 948 758 2 302 12.6% 20.5% 

66-70 years 3 122 833 2 571 12.8% 21.1% 

71-74 years 1 717 454 1 495 12.4% 20.9% 

Total 12 965 3 433 11 761 12.2% 20.9% 
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Table 2 : Group by age class and stage of diagnosis 

Age OS group 

n=12 965 (46.0%) 

IC group 

n=3 433 (12.2%) 

PSCS group 

n=11 761(41.8%) 

50-55 years 

 In situ 

 Localised invasive 

 With lymph node involvement 

 Metastatic  

Total 

 

194 (7.0%)  

2 031 (73.5%) 

479 (17.3%) 

60 (2.2%)  

2 764 (100%) 

 

34 (4.7%) 

518 (71.9%) 

136 (18.9%) 

32 (4.5%) 

720 (100%) 

 

172 (5.3%) 

2 239 (69.5%) 

653 (20.3%) 

156 (4.9%) 

3 220 (100%) 

56-60 years 

 In situ 

 Localised invasive 

 With lymph node involvement 

 Metastatic  

Total 

 

144 (6.0%) 

1 793 (74.3%) 

428 (17.7%) 

49 (2.0%) 

2 414 (100%) 

 

37 (5.5%) 

478 (71.6%) 

132 (19.8%) 

21 (3.1%) 

668 (100%) 

 

88 (4.1%) 

1 474 (67.8%) 

421 (19.4%) 

190 (8.7%) 

2 173 (100%) 

61-65 years 

 In situ 

 Localised invasive 

 With lymph node involvement 

 Metastatic  

Total 

 

167 (5.7%) 

2 254 (76.4%) 

463 (15.7%) 

64 (2.2%) 

2 948 (100%) 

 

34 (4.5%) 

552 (72.8%) 

147 (19.4%) 

25 (3.3%) 

758 (100%) 

 

82 (3.6%) 

1 649 (71.6%) 

391 (17.0%) 

180 (7.8%) 

2 302 (100%) 

66-70 years 

 In situ 

 Localised invasive 

 With lymph node involvement 

 Metastatic  

Total 

 

165 (5.3%) 

2 425 (77.7%) 

442 (14.1%) 

90 (2.9%) 

3 122 (100%) 

 

43 (5.2%) 

619 (74.3%) 

142 (17.2%) 

28 (3.3%) 

833 (100%) 

 

96 (3.7%) 

1 876 (73.0%) 

420 (16.3%) 

179 (7.0%) 

2 571 (100%) 

71-74 years 

 In situ 

 Localised invasive 

 With lymph node involvement 

 Metastatic  

Total 

 

75 (4.4%) 

1 359 (79.1%) 

235 (13.7%) 

48 (2.8%) 

1 717 (100%) 

 

25 (5.5%) 

325 (71.6%) 

83 (18.3%) 

21 (4.6%) 

454 (100%) 

 

43 (2.9%) 

1 093 (73.1%) 

254 (17.0%) 

105 (7.0%) 

1 495 (100%) 

Total 

 In situ 

 

745 (5.8%) 

 

173 (5.0%) 

 

481 (4.1%) 



2 

 

 Localised invasive 

 With lymph node involvement 

 Metastatic 

9 862 (76.1%) 

 2 047 (15.8%) 

311 (2.4%) 

2 492 (72.6%) 

641 (18.7%) 

127 (3.7%) 

8 331 (70.8%) 

2 139 (18.2%) 

810 (6.9%) 
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Table 3: Therapy by stage of diagnosis and group 

 

 Cancers in situ Localised invasive cancers Cancers with lymph node 

involvement 

Metastatic cancers 

 OS 

(N =878) 

IC 

(N =107) 

PSCS 

(N =360) 

OS 

(N =10778) 

IC 

(N =1723) 

PSCS 

(N =10171) 

OS 

(N =2229) 

IC 

(N =454) 

PSCS 

(N =2845) 

OS 

(N =480) 

IC 

(N =124) 

PSCS 

(N =1175) 

Surgery 

 

    BCS 

    Mastectomy 

876 

(100%) 

 

679  

(78%) 

197  

(22%) 

107 

(100%) 

 

74 

(69%) 

33 

(31%) 

627 

(100%) 

 

462 

(74%) 

165 

(26%) 

14 662 

(99%) 

 

9 174 

(86%) 

1 488 

(14%) 

1 700 

(99%) 

 

1 391 

(82%) 

309 

(18%) 

9 899 

(97%) 

 

7 754 

(78%) 

2 145 

(22%) 

2 214 

(99%) 

 

1 515 

(68%) 

699 

(32%) 

449 

(99%) 

 

270 

(60%) 

179 

(40%) 

2 812 

(99%) 

 

1 561 

(56%) 

1 251 

(44%) 

360 

(75%) 

 

221 

(61%) 

139 

(39%) 

79 

(64%) 

 

50 

(63%) 

29 

(37%) 

623 

(53%) 

 

291 

(47%) 

332 

(53%) 

Radiotherapy 585  

(67%) 

50 

(47%) 

380 

60%) 

9 555 

(89%) 

1 515 

(88%) 

8 579 

(84%) 

2 105 

(94%) 

436 

(96%) 

2 262 

(94%) 

359 

(75%) 

83 

(67%) 

752 

(64%) 

Chemotherapy 

 

 

    neoadjuvant 

 

    adjuvant 

 

   without 

surgery 

3  

(0%) 

 

1  

(0%) 

2  

(0%) 

0  

(0%) 

0  

(0%) 

 

0  

(0%) 

0  

(0%) 

0  

(0%) 

1  

(0%) 

 

0  

(0%) 

1  

(0%) 

0  

(0%) 

2 824 

(26%) 

 

439 

(4%) 

2 599 

(24%) 

41  

(0%) 

622 

(36%) 

 

151 

(9%) 

534 

(31%) 

10  

(1%) 

3 726 

(37%) 

 

908 

(9%) 

3 143 

(31%) 

112  

(1%) 

1 722 

(77%) 

 

279 

(13%) 

1 569 

(70%) 

14  

(1%) 

380 

(84%) 

 

100 

(22%) 

318 

(70%) 

5  

(1%) 

2 322 

(82%) 

 

585 

(21%) 

1 973 

(69%) 

28  

(1%) 

385 

(80%) 

 

77 

(16%) 

257 

(54%) 

91 

(19%) 

101 

(81%) 

 

33 

(27%) 

50 

(40%) 

35 

(28%) 

960 

(82%) 

 

226 

(19%) 

416 

(35%) 

434 

(37%) 

Hormone 

Therapy 

59  

(7%) 

5  

(5%) 

42  

(7%) 

7 988 

(74%) 

1 158 

(67%) 

7 111 

(70%) 

1 854 

(84%) 

337 

(74%) 

2 222 

(78%) 

299 

(62%) 

67 

(54%) 

696 

(59%) 

Palliative care 0  

(0%) 

0  

(0%) 

0  

(0%) 

6  

(0%) 

3 

 (0%) 

21  

(0%) 

5  

(0%) 

1  

(0%) 

8  

(0%) 

65 

(14%) 

17 

(14%) 

191 

(16%) 




