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Abstract
Objectives Due to COVID-19, a lockdown took place between March 17 and May 1, 2020, in France. This study evaluates 
the impact of the lockdown on the diagnosis and staging of breast cancers in a tertiary cancer centre.
Methods Our database was searched for all consecutive invasive breast cancers diagnosed in our institution during the lock-
down (36 working days), during equivalent periods of 36 working days before and after lockdown and a reference period in 
2019. The number and staging of breast cancers diagnosed during and after lockdown were compared to the pre-lockdown 
and reference periods. Tumour maximum diameters were compared using the Mann–Whitney test. Proportions of tumour 
size categories (T), ipsilateral axillary lymph node invasion (N) and presence of distant metastasis (M) were compared using 
Fisher’s exact test.
Results Compared to the reference period (n = 40 in average), the number of breast cancers diagnosed during lockdown 
(n = 32) decreased by 20% but increased by 48% after the lockdown (n = 59). After the lockdown, comparatively to the refer-
ence period, breast cancers were more often symptomatic (86% vs 57%; p = 0.001) and demonstrated bigger tumour sizes 
(p = 0.0008), the rates of small tumours (T1) were reduced by 38%, locally advanced cancers (T3, T4) increased by 80% and 
lymph node invasion increased by 64%.
Conclusion The COVID-19 lockdown was associated with a 20% decrease in the number of diagnosed breast cancers. 
Because of delayed diagnosis, breast cancers detected after the lockdown had poorer prognosis with bigger tumour sizes 
and higher rates of node invasion.
Key Points  
• The number of breast cancer diagnosed in a large tertiary cancer centre in France decreased by 20% during the 
   first COVID-19 lockdown.
• Because of delayed diagnosis, breast cancers demonstrated bigger tumour size and more frequent axillary lymph node 
   invasion after the lockdown.
• In case of a new lockdown, breast screening programme and follow-up examinations should not be suspended and patients 
   with clinical symptoms should be encouraged to seek attention promptly.
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Abbreviations
COVID-19  Coronavirus disease 2019
DBT  Digital breast tomosynthesis
MRI  Magnetic resonance imaging

Introduction

The coronavirus disease 2019 (COVID-19) outbreak was 
associated with 0.3–1.5% mortality in Western countries, 
predominantly in elderly people and in those with comor-
bidities such as obesity, diabetes mellitus or arterial hyper-
tension [1–3]. To mitigate the spread of the virus and to 
avoid overload of the health care system, most countries 
announced a lockdown in early 2020 to limit interpersonal 
physical interactions. In several developed countries, non-
urgent medical consultations and imaging examinations 
were cancelled or postponed to protect potentially at-risk 
patients from developing a severe form of COVID, pre-
serve health care system facilities and reduce physical 
interactions between health workers and patients. Like 
what was first set-up in China, management processes 
were adapted in radiology departments in France to avoid 
cross-infections [4].

According to the national French and European Breast 
Oncological and Imaging Society’s recommendations [5, 6], 
breast screening programmes were suspended and follow-up 
examinations in patients with a personal history of breast 
cancer were postponed. After the start of the lockdown, only 
diagnostic examinations were maintained in patients who 
had clinical or radiological abnormal findings. However, 
it was observed that many patients with urgent or severe 
diseases also deferred medical consultation either because 
they were anxious about the COVID-19 risk or because 
they believed health care facilities would not be accessible 
[6–9]. In particular, a decline in the number of patients with 
a newly diagnosed cancer was reported during the COVID-
19 pandemic [10].

With regard to breast cancer, a recent publication con-
firmed that, as a result of the suspension of the screen-
ing programme, the number of breast cancers diagnosed 
decreased during the lockdown in The Netherlands [11] . A 
recently published modelling study estimated that delay in 
diagnosis could increase by 7.9–9.6% the number of breast 
cancer-related deaths in England [12]. However, these recent 
publications are only modelling studies and there is a lack 
of data on the real impact of the COVID-19 pandemic on 
the staging of breast cancers actually diagnosed during and 
after the lockdown. In this context, the objective of our study 
was to evaluate the impact of the lockdown in France on 
the diagnosis and staging of breast cancers diagnosed in a 
tertiary cancer centre.

Materials and methods

Institutional Ethics Review Board approval was obtained for 
this retrospective study and informed consent was waived.

Lockdown and pre‑/post‑lockdown period (Fig. 1)

In France, the first lockdown took place from March 17 to 
May 11, 2020 (8 weeks or 36 working days). Following the 
announcement of the lockdown, most screening and follow-
up examinations were very quickly postponed in public 
and private imaging centres and rescheduled several weeks 
later. When the lockdown ended, screening was reopened 
and women could normally undergo their planned follow-up 
examinations. To evaluate the impact of the lockdown on 
the diagnosis of breast cancers, we defined a pre-lockdown 
period of 36 working days prior to the lockdown (January 27 
to March 16, 2020) and a post-lockdown period of 36 work-
ing days immediately following the lockdown (May 11 to 
July 1, 2020). For comparison, we defined three correspond-
ing periods in 2019, similar in terms of date range (January 
28–July 3, 2019) and number of working days (36 days). 
However, the activity of the breast-imaging unit during these 
periods of 36 days may be variably impacted by some factors 
such as public holidays. In order to use a more representative 
period of our routine activity for comparison, we therefore 
chose to pool the three periods of 36 days in a single period 
of 108 days to be used as a reference.

Patient selection

We searched our institutional database for all consecutive 
patients who underwent an imaging-guided percutaneous 
breast biopsy performed under US, digital breast tomosyn-
thesis (DBT) or MRI during the lockdown, the pre- and post-
lockdown periods and during the reference period in 2019. 
All patients with invasive cancer on pathology findings were 
eligible for inclusion in this retrospective study. Patients who 
underwent biopsy of an axillary lymph node or of a lesion 
outside the breast were not included. Exclusion criteria were 
as follows: on pathology patients with benign findings, pure 
in situ carcinoma without invasive components and invasive 
cancers other than breast carcinomas; patients with local 
recurrence after ipsilateral radical mastectomy (for which no 
follow-up imaging examination is recommended) and inva-
sive carcinomas that were not the index malignant lesion 
(additional lesions). Because we aimed to evaluate loco-
regional staging of breast cancers diagnosed in our institu-
tion, patients who had a biopsy of the index lesion outside 
our centre were also excluded from analysis.
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Fig. 1  Flowchart of the study population. a Number of invasive breast 
cancers diagnosed in in our institution before, during and after the 
2020 COVID-19 lockdown (3 × 36 = 108 working days). b Number 

of invasive breast cancers diagnosed in our institution between Janu-
ary 28 and July 3, 2019 (108 working days). DCIS, ductal carcinoma 
in situ; IDC, invasive ductal carcinoma
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Statistical analysis

The clinical parameters collected were age and presence of 
a clinical symptom such as a palpable mass, nipple or skin 
retraction, nipple discharge or inflammatory breast at the 
time of diagnosis. To evaluate tumour extension according 
to the  8th edition of the tumour, lymph node and metasta-
sis (TNM) classification [13], we collected index tumour 
maximum diameter, presence of axillary lymph node inva-
sion and presence of distant metastasis at the time of diag-
nosis. When available, tumour size was assessed using the 
maximum diameter of the invasive component on the surgi-
cal specimen. For patients where tumour size could not be 
assessed on the surgical specimen, patients who underwent 
neoadjuvant chemotherapy or neoadjuvant hormonotherapy 
or patients for whom delay between diagnosis and surgery 
was longer than 1 month, the tumour maximum diameter 
was determined on imaging. Because our objective was to 
evaluate extension of invasive carcinomas, extension of 
microcalcifications was not taken into consideration when 
evaluating the tumour size.

Axillary lymph node status was evaluated either on surgi-
cal findings (either sentinel node biopsy of axillary dissec-
tion) or on imaging results in cases where patients underwent 
neoadjuvant treatment. Tumour maximum diameters are 
reported as median with interquartile range (IQR) in square 
brackets. Age is reported as mean with standard deviation 
in brackets. Maximum tumour diameters were compared 
using the Mann–Whitney test. Proportions of tumour size 
categories (T), node invasion (N) and presence of distant 
metastasis (M) were compared between the different periods 
using Fisher’s exact test for non-parametric data. Differences 
in proportions of tumour size categories and axillary lymph 
nodes invasions across the studied periods are reported as 

relative changes. p ≤ 0.05 was considered to indicate a sta-
tistically significant difference. Statistical analysis was per-
formed using software JMP, version 12, SAS institute.

Results

Number of cancers

Between January 27 and July 1, 2020 (108 working days), 
134 primary invasive breast carcinomas were diagnosed in 
134 women (mean age: 64 + / − 16 years) in our institution 
(Fig. 1). Comparatively, 120 primary invasive cancers were 
detected in 120 women (mean age: 66 + / − 14 years) during 
the reference period of 2019. In 2020, 43 invasive cancers 
were diagnosed during the pre-lockdown period, 32 dur-
ing lockdown and 59 during the post-lockdown period. In 
average in 2019, we detected 40 invasive cancers per cor-
responding period of 36 working days (Table 1). In com-
parison with the pre-lockdown and the reference period of 
2019, the number of cancers diagnosed in our institution 
respectively decreased by 26% and 20% during the lockdown 
and increased by 37% and 48% during the post-lockdown 
period (Fig. 2).

Tumour staging (Table 1)

Proportion of symptomatic cancers

Breast cancers diagnosed during lockdown were sympto-
matic in 75% (24/32) of cases, versus 57% (68/108) in 2019 
(p = 0.07) and 47% (20/43) before lockdown (p = 0.02). 
Breast cancers detected after the lockdown were significantly 

Table 1  Number and staging of invasive breast cancers diagnosed before, during and after the lockdown

Tumour maximum diameters are indicated as median with interquartile range [IQR] in square brackets. T1, primary tumour maximum diam-
eter ≤ 20 mm; T2, tumour maximum diameter > 20 mm and ≤ 50 mm; T3, tumour maximum diameter > 50 mm; T4, direct extension to chest wall 
and/or to the skin; N + , ipsilateral axillary lymph node invasion; M + , distant metastasis

2019 Pre- lockdown 2020 Lockdown 2020 Post-lockdown 2020

N (%) N (%) N (%) N (%)
Working days 108 36 36 36
Number of cancers
(average per 36 working days)

40 43 32 59

Maximum diameter (mm) [IQR] 18 [10; 30] 15 [9; 25] 23 [15; 40] 25 [16; 40]
Presence of a clinical symptom 68 (57) 20 (47) 24 (75) 51 (86)
T1 66 (55) 29 (67) 13 (40) 20 (34)
T2 37 (31) 13 (30) 13 (40) 23 (39)
T3 9 (8) 1 (2) 1 (3) 9 (15)
T4 8 (7) 0 (0) 5 (16) 7 (12)
N + 39 (33) 12 (28) 16 (50) 32 (54)
M + 3 (3) 2 (5) 3 (9) 5 (8)
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more often symptomatic (86% (51/59) of cases) than in 2019 
and in the pre-lockdown period (p < 0.0001).

Tumour size (T)

Tumour maximum diameter was assessed radiologically in 
61% (155/254) and pathologically in 39% (99/254) of cases.

In 2020, the median maximum diameter of the tumour 
was 18 mm (IQR: 10; 30) in the reference period of 2019, 
15 mm (IQR: 9; 25) before lockdown, 23 mm (IQR: 15; 
40) during lockdown and 25 mm (IQR: 16; 40) after lock-
down. Maximum tumour diameter was significantly bigger 
during lockdown and post-lockdown periods in comparison 
with the reference period of 2019 (p = 0.002 and p = 0.0002 
respectively) and before lockdown (p = 0.02 and p = 0.0008 
respectively). After the lockdown, the proportion of small 
tumours (T1) was lower than in the reference period of 2019 

(− 38%, p = 0.01) while the proportion of locally advanced 
cancers (T3, T4) was higher (+ 80%, p = 0.04) (Fig. 3).

Axillary node invasion (Fig. 4)

After lockdown, the proportion of ipsilateral axillary lymph 
node invasion was 64% higher than that in the reference 
period of 2019 (p = 0.006).

Presence of distant metastasis

Presence of distant metastasis at the time of diagnosis tended 
towards a higher frequency after lockdown when compared 
to the reference period of 2019, but this difference did not 
reach significance (8% versus 3%, p = 0.12).

Fig. 2  Graph showing the num-
ber of cancers diagnosed in our 
institution days before, during 
and after the 2020 COVID-19 
lockdown, compared to the 
average number of cancers 
diagnosed per equivalent period 
of 36 days in 2019

Fig. 3  Proportion of tumour 
size categories (according to 
the TNM classification) in the 
reference period of 2019, and 
before, during and after the 
2020 COVID-19 lockdown
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Discussion

During the first COVID-19 lockdown in France, following 
National and European recommendations, breast cancer 
screening programmes were suspended and breast imaging 
examinations were limited to patients with clinical symp-
toms or abnormal findings on imaging [5, 14]. Most follow-
up examinations in patients with a personal history of breast 
cancer were also postponed. As a consequence, the num-
ber of invasive breast cancers diagnosed in our institution 
decreased during the lockdown period. Concomitantly, they 
were more often palpable, demonstrated bigger tumour sizes 
and were associated with a higher rate of axillary lymph 
node invasion. This can be explained by the fact that, proba-
bly because of the interruption of the screening programme, 
we diagnosed more cancers that were associated with clini-
cal symptoms, which are more likely to be more advanced 
tumours.

After lockdown, patients were once again encouraged 
to participate in the breast cancer screening programme 
or undergo imaging follow-up [15]. We observed that the 
number of invasive breast cancers diagnosed in our insti-
tution increased again, and was reaching levels that were 
higher than during the immediate pre-lockdown period. This 
finding suggests that the cancers undiagnosed during the 
lockdown were eventually ‘caught-up’ during the immedi-
ate post-lockdown period. During the post-lockdown period, 
invasive breast cancers were more often palpable, and were 
detected at a later stage. In particular, frequency of locally 
advanced tumours (T3 and T4) and axillary lymph node 
invasion (N), which are known to be the most important 
prognostic factors for long-term survival [16] respectively 
increased by 80% and 64% in comparison with those in 2019. 
Given that screening programmes and follow-up examina-
tions had resumed at this time, and that the lower number of 
cancers diagnosed during the lockdown was balanced by the 

increasing detection of cases in the post-lockdown period, 
we conclude that the later stage of breast cancers was not 
only related to the selection of more advanced cases but was 
also due to a delayed diagnosis. As the case shown in Fig. 5, 
it was not only screening mammograms and follow-up 
examinations that were postponed for several weeks during 
lockdown, but some patients with clinical symptoms such 
as palpable masses were reported to postpone their clinical 
consultations and/or imaging work-up during the lockdown 
due to virus- or facility-related concerns, despite the fact that 
the hospital was open and clinical and radiological facilities 
available for consultations. It is well known that a delay in 
diagnosis and treatment may significantly impact the out-
come of cancers [17–21]. Our study confirms that the delay 
in breast cancer diagnosis induced by the first lockdown in 
France actually had an impact on cancer staging and prog-
nosis. Our results are of paramount interest because they 
highlight the collateral damage resulting from a severe lock-
down in which access to medical consultations is limited. 
They may encourage imaging societies and public health 
authorities to recommend that breast imaging examinations 
including screening and follow-up mammograms would not 
be suspended in case of a new lockdown. Moreover, women 
should be informed to seek medical attention as soon as 
possible in case of clinical symptoms, such as presence of 
a palpable mass.

Our results are in line with what has been reported 
by other recent studies. Like ours, several studies have 
observed a large decrease of cancer-related patient encoun-
ters across Europe [21, 22]. A significant reduction in the 
number of breast screening examinations [10] and number 
of breast cancers diagnosed has been reported. However, as 
in our study, Dinmohammed et al. observed that the num-
ber of diagnoses ultimately reached once the post-lockdown 
‘catch up’ occurred was approximately at the level of the 
expected values [11]. To the best of our knowledge, our 

Fig. 4  Rate of ipsilateral axil-
lary lymph node involvement 
in the reference period of 2019, 
and before, during and after the 
2020 COVID-19 lockdown
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study is the first to confirm that the delay in breast cancer 
diagnoses or cancellations and postponements induced by 
the COVID-19 crisis has resulted in more advanced disease 
at diagnosis.

Our study has some limitations. First, we only evaluated 
the impact of the lockdown on the diagnosis of breast cancer 
in one institution, albeit a large one. Our results therefore 
are not necessarily applicable to other centres and while 
our tertiary cancer centre is a good reflection of the impact 
of the lockdown on breast cancer diagnosis in our country, 
multicentre studies would be needed to validate our results 
on a national scale. Secondly, we only evaluated the breast 
cancers that were diagnosed in our institution and not those 
that underwent percutaneous biopsies outside our hospital. 
It is possible that this would have induced a selection bias. 
However, our method for patient selection was identical for 
all studied periods allowing comparability. Third, histologi-
cal verification of lymph nodes was not available for all the 
cases that were defined as positive. Thus, overestimation 
of positive lymph node status cannot really be excluded. 
Fourth, since the decrease of the number of cancers diag-
nosed during the lockdown could be due to multiple reasons 
(such as suspension of screening and follow-up examina-
tions, and also to postponement of diagnostic work-up by 
symptomatic patients), we could not identify one single 
explanation to the results of our study. In particular, we 
could not clearly determine the special role of the suspen-
sion of the screening on our findings. Further studies based 
on data derived from the national organized screening pro-
gramme would therefore be of great interest to identify the 
real impact of the suspension of the screening during the 
lockdown on breast cancer diagnosis. Fifth, our study might 
have a selection bias towards more aggressive cases that 

seek attention in a tertiary care facility, compared to less 
aggressive ones that might have preferred smaller facili-
ties. Finally, our study was conducted too early after the 
lockdown to be able to evaluate its impact on recurrence 
and mortality rates. In a recent population-based model-
ling study, the potential impact of the delayed diagnosis on 
prognosis of breast cancers has been estimated suggesting 
that it could induce an increase of 7.9 to 9.6% of breast 
cancer-related deaths [12]. However, future studies would 
also be of great interest to evaluate the real delayed impact 
of the lockdown on mortality and recurrence rates of breast 
cancers.

In conclusion, our study shows that the lockdown due 
to the COVID-19 pandemic was associated with a 20% 
decrease in the number of diagnosed breast cancers dur-
ing lockdown, but increased diagnoses immediately after 
the lockdown ‘caught up’ for this reduction. Because of 
delayed diagnosis, breast cancers detected after the lock-
down had poorer prognosis with a greater tumour size and 
higher rate of node involvement, strongly suggesting that, 
in case of a new lockdown, breast screening programme 
and follow-up examinations should not be suspended, and 
patients should be informed to seek medical attention as 
soon as possible in case of clinical symptoms.
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