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Abstract 

Introduction 

The rapid spread of the COVID-19 pandemic left 

departments of surgery, especially in oncology 

unprepared. The diagnostic and therapeutic 

management of breast cancer in Paoli Calmettes 

Institute cancer center underwent a major 

reorganization.  

Methods 

This study aimed to describe whether there was a 

change in the rate of surgical activity and type of 

tumors treated since the beginning of the outbreak 

(year 2020 was divided into 3 periods: before March 

the 17th = P1, between March the 17th and May the 11th

= P2, from May the 11th to July 31st = P3) and 

compared to 2019. 

Results 

Over the three periods, a 12.71% decrease in the 
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overall breast cancer surgery activity (n = 967 vs 1062) 

and a 18.05% decrease in new breast cancer surgery (n 

= 709 vs 581) was observed. The second period (P2) 

was the most critical one in both situations. During P2 

a higher rate of large tumors, grade SBR 3 and 

negative endocrine receptor tumors were observed, 

there was also fewer Luminal A-like histological type 

diagnosed , during P3 fewer cT0 tumors and finally 

during both P2 and P3 there was a higher rate of neo-

adjuvant chemotherapy. 

Conclusion 

This challenging period led to the diagnosis of higher 

stage and more aggressive histological types of breast 

cancers subsequently leading to more aggressive 

treatments. 

 

Key words: COVID-19; Breast; Surgery; 

Reconstruction; Cancer 

 

1. Introduction 

As we write this article there has currently been over 

five hundred thousand people diagnosed with COVID-

19 in France [1]. It will soon be a year since the 

COVID-19 pandemic began and we are now able to 

begin assessing the sanitary consequences of the 

pandemic and the lockdown on breast cancer 

treatment. The French Society of Surgical Oncology 

provided recommendations on how to prioritize 

surgical care delivery [2]. The aim was to avoid 

contamination by COVID-19 of patients at higher risk 

of complication and mortality by performing surgery 

[3]. Guidelines on re-organization of the management 

of breast cancer were also issued during this period: 

organized screening programs were suspended, the 

access to MRI was limited, patients with positive 

endocrine receptors (ER) invasive cancer and severe 

comorbidities were treated with neo-adjuvant 

endocrine therapy, in order to delay surgery [4]. 

Recent publications suggest that this strategy in 

postmenopausal patients with low risk tumors (ER 

positive, Her2 negative, Ki67 < 10/15%) was effective 

[5]. 

In a previous publication we reported over the same 

period a description of our surgical activity including 

breast cancer surgery, however breast cancer 

characteristics were not reported and activity was not 

analyzed in terms periods of interest during year 2020 

[6]. This study focuses on evaluating to what extent 

patient care adaptations during this period could have 

impacted efficacy and quality of surgical management 

of breast cancer. 

 

2. Methods  

The department of surgical oncology 2 in Paoli 

Calmettes Institute, a French cancer center located in 

Marseille, is dedicated to breast, gynaecologic and 

urologic cancers. During COVID-19 pandemic, the 

hospital remained free of patients with COVID-19 

infection and patients with a positive COVID-19 RT-

PCR were referred to Infectious Hospital Unit of 

Marseille. The first wave of COVID-19 epidemic 

began in France in March and latest until May 2020. 

The first lockdown began on March the 17th and ended 

on May the 11th. 

Since the 1st  of April 2020, all patients that should 

undergo general anesthesia had to perform a COVID-

19 RT-PCR two or three days prior to surgery and 

provide a negative result when admitted to hospital. 

They were also asked to fill in a questionnaire during 

the 7 days before surgery in order to confirm the 

absence of any clinical symptom of COVID-19 (fever, 

cough, anosmia, ageusia, headache). 

Breast surgery activity from January 2020 to July 2020 

was analyzed. Comparisons of breast surgery activity 
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and ambulatory hospitalization were performed 

between each month of 2019 and 2020. The following 

breast cancers characteristics were analysed: clinical 

T-stage, clinical N-stage, age, menopausal status, 

axillary surgery, tumor SBR grade, endocrine receptors 

status, tumor subtypes (molecular-like subtypes), 

chemotherapy and type of breast surgery. Breast 

cancers characteristics were compared between 2019 

and 2020, three periods were individualized: before 

March the 17th (P1), from March the 17th to May the 

11th (P2), from May the 11th to the July 31st (P3) and 

after July the 31
st
. 

Statistics: Rate comparisons were performed using 

Chi-2 or Fisher tests. A p-value <0.05 was considered 

statistically significant. Statistical analysis was 

performed using SPSS 16.0. 

 

3. Results 

Breast surgeries 

Breast surgeries included mastectomies, lumpectomies 

for breast cancer or borderline breast lesions, axillary 

surgery and re-operations for non in-sano margins after 

first resection. Between January and July 2020, 927 

breast surgeries were performed in comparison with 

1062 breast surgeries during the same period in 2019, 

with a decrease of 12.71%. A large decrease was 

observed during April, May and June (48.3%, 41.9% 

and 26.3% respectively) (Figure 1). Ambulatory 

hospitalization rate decreased in 2020 in comparison 

with 2019 (58.90% versus 64.41%: p<0.02), mainly 

during March and April (Figure 2): 12.47% and 

16.01% respectively. 
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Figure 1: Breast surgery: number of patients and activity rates from January to July during year 2020 in comparison 

with year 2019. 
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Figure 2: Ambulatory hospitalization: number of patients and ambulatory rates from January to July 2020 in 

comparison with year 2019. 

The rate of immediate breast reconstruction after 

mastectomy was not significantly different between 

2020 and 2019: 27.1% (48/177) in 2020 and 28.8% 

(66/229) in 2019 (Table 1). 

 

  2020 2019 

Nb % Nb % 

≤ March 17th  
without IBR 41 

32.8 
56 

32.5 
IBR 20 27 

>March 17 to May 11th  
without IBR 19 

5 
41 

26.8 
IBR 1 15 

> May 11th to July 31st  
without IBR 69 

28.1 
66 

26.7 
IBR 27 24 

Total 
without IBR 129 

27.1 
163 

28.82 
IBR 48 66 

 

Table 1: Comparison between 2019 and 2020 of immediate breast reconstruction (IBR) after mastectomy according 

the three periods: before, during and after the first lockdown. 

 

Newly diagnosed breast cancers 

Breast surgery for breast cancers decreased from 709 

in 2019 to 581 in 2020 during the three periods 

between January and July (-18.05%). A major decrease 

was observed during the second period (-63.78%) 

(Figure 3). The number of surgeries per week 

according the three periods of 2019 and 2020 were 

calculated (11 weeks during P1, 8 weeks during P2, 11 

weeks during P3 and 22 weeks after July 31 for year 

2019). Number of breast surgeries per week decreased 

drastically during P2 (Figure 4): 8 in 2020 and 23 in 

2019 (-65.2%). 
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Figure 3: Number of patients operated for breast cancer according to periods and years 2019-2020. 

 

 

Figure 4: Number of patients per week operated for breast cancer according to periods and years 2019-2020. 

Patient, tumors and treatment characteristics for all three periods are reported in Table 2.  

Before March 17 (P1) a significant difference between 2020 and 2019 was observed for chemotherapy, with less 

adjuvant chemotherapy in 2020. 

21 

8 

26 

23 23 

25 

21 

<= March 17 > March 17 to May 11 > May 11 to July 31 > July 31

Patients number per week 2020 Patients number per week 2019
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Patients number 

 

 

 

 

Before March 17
th

 Fisher or 

Chi
2
 

March 17
th

 to May 11
th

 Fisher 

or Chi
2 

May 11
th

 to July 31
st
 Fisher or 

Chi
2
 2019 2020 2019 2020 2019 2020 

Nb % Nb % p 

 

Nb % Nb % p 

 

Nb % Nb % p 

 253 52.7 227 47.3 185 73.4 67 26.8 271 48.6 287 51.4 

T stage (TNM) 

 

 

 

 

0 91 39.2 77 36.7 0.41 

 

 

 

 

64 37.9 18 27.7 0.074 

 

 

 

 

89 36.8 90 31.8 0.016 

 

 

 

 

1 79 34.1 72 34.3 69 40.8 22 33.8 74 30.6 105 37.1 

2 47 20.3 54 25.7 28 16.6 21 32.3 59 24.4 64 22.6 

3 12 5.2 5 2.4 6 3.6 2 3.1 20 8.3 15 5.3 

4 3 1.3 2 1 2 1.2 2 3.1 0 0 9 3.2 

N stage (TNM) 

 

 

 

0 210 87.9 193 88.9 0.198 

 

 

 

164 93.7 62 93.9 0.824 

 

 

 

218 87.6 234 82.4 0.097 

 

 

 

1 24 10 24 11.1 10 5.7 4 6.1 29 11.6 44 15.5 

2 1 0.4 0 0 1 0.6 0 0 0 0 5 1.8 

3 4 1.7 0 0 0 0 0 0 2 0.8 1 0.4 

Median age  60  63   62  57  0.153 

 

61  61   

CI 95% age  57.4-60.7 59.3-63.2  58.1-62.0 54.1-60.4 59.0-62.3 58.7-64.2  

Menopausal status 

 

No 84 33.2 66 29.1 0.191 

 

53 28.6 23 34.3 0.237 

 

76 28 101 35.4 0.037 

 Yes 169 66.8 161 70.9 132 71.4 44 65.7 195 72 184 64.6 

ALND 

 

No 193 76.3 183 80.6 0.268 

 

147 79.5 50 74.6 0.49 

 

197 72.7 227 79.1 0.092 

 Yes 60 23.7 44 19.4 38 20.5 17 25.4 74 27.3 60 20.9 

SLNB 

 

No 61 24.1 48 21.1 0.447 

 

48 25.9 18 26.9 0.873 

 

71 26.2 112 39 0.002 

 Yes 192 75.9 179 78.9 137 74.1 49 73.1 200 73.8 175 61 

Axillary surgery 

 

 

 

SLNB 177 70 170 74.9 0.615 

 

 

 

128 69.2 46 67.6 0.821 

 

 

 

186 68.6 174 60.6 <0.0001 

 

 

 

ALND 45 17.8 35 15.4 29 15.7 13 19.1 60 22.1 59 20.6 

SLNB+ALND 15 5.9 9 4 9 4.9 4 5.9 14 5.2 1 0.3 

No 

surgery 

16 6.3 13 5.7 19 10.3 5 7.4 11 4.1 53 18.5 
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Grade 

 

 

1 50 22.4 48 24.5 0.838 38 24.1 9 15.3 0.051 62 25.7 49 20.7 0.422 

 

 

2 129 57.8 108 55.1  90 57 30 50.8  116 48.1 123 51.9 

3 44 19.7 40 20.4  30 19 20 33.9  63 26.1 65 27.4 

Endocrine Positive 205 89.1 180 86.5 0.484 147 90.7 49 80.3 0.04 202 81.8 205 83 0.813 

 Receptors Negative 25 10.9 28 13.5  15 9.3 12 19.7  45 18.2 42 17 

Tumor subtypes 

 

 

 

 

Luminal A 159 70.7 141 69.5 0.693 117 74.1 33 55 0.059 146 59.8 160 65.3 0.736 

 

 

 

 

Luminal B Her2- 

G3 

19 8.4 20 9.9  15 9.5 10 16.7  27 11.1 20 8.2 

Luminal B Her2+ 22 9.8 14 6.9  11 7 5 8.3  26 10.7 25 10.2 

Her2+ ER- 7 3.1 6 3  6 3.8 3 5  11 4.5 10 4.1 

Triple Negative 18 8 22 10.8  9 5.7 9 15  34 13.9 30 12.2 

Chemotherapy 

 

 

No 165 65.2 178 78.4 <0.0001 128 69.2 51 76.1 0.003 151 57.7 154 56 0.004 

 

 

Adjuvant 54 21.3 9 4  38 20.5 3 4.5  78 28.8 53 19.3 

Neo adjuvant 34 13.4 40 17.6  19 10.3 13 19.4  42 15.5 68 24.7 

Surgery 

 

Conservative 170 67.2 166 73.1 0.164 129 69.7 47 70.1 0.54 181 66.8 191 66.6 0.952 

 Mastectomy 83 32.8 61 26.9  56 30.3 20 29.9  90 33.2 96 33.4 

 

 

Table 2: Patients, tumors and treatments characteristics according to the three periods: before, during and after the first lockdown.
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During the second period (P2), several differences 

were observed between 2020 and 2019: a higher rate of 

large tumors (cT2-4) in 2020 (38.5% versus 21.4% in 

2019: p<0.01), higher rate of SBR grade 3 tumors in 

2020 (33.9% versus 19.0%: Grade 3 versus Grades 1-

2, p=0.03), higher rate of negative ER tumors in 2020 

(19.7% versus 9.3%: p=0.040), fewer Luminal A-like 

tumors (ER+ Her2-, Grade SBR 1-2) (55.0% versus 

74.1%: p=0.01 for Luminal A versus others subtypes), 

higher rate of neo-adjuvant chemotherapy in 2020 

(19.4% versus 10.3%). A lower median age was 

observed during 2020 (57 in 2020 versus 62 in 2019), 

the difference was not significant. 

 

During the third period (P3) of 2020, we reported a 

lower rate of cT0 tumors (31.8% versus 36.8%), of 

cN0 tumors (82.4% versus 87.2%, non-significant), a 

significantly higher rate of non-menopausal patients 

(35.4% versus 28.0%, p=0.037), a lower rate of 

sentinel lymph node biopsy (SLNB) alone (60.6% 

versus 68.6%, non-significant among patients with 

axillary surgery) and a higher rate of neo-adjuvant 

chemotherapy (24.7% versus 15.5%). 

Comparison between P1 and P2 during year 2020 

showed significant difference for SBR tumor grade 

(p=0.045) with a higher rate of grade 3 tumors during 

P2 (35% grade 3 for P2 versus 20.4% for P1: 21/60 

versus 40/196). Comparisons between P2 and P3 

during year 2020 showed significant difference 

(p=0.001) with a lower rate of adjuvant chemotherapy 

during P2 (2.9% for P2 versus 19.3% for P3: 2/68 

versus 53/275). Higher rates of neo-adjuvant 

chemotherapy were observed for P2 and P3-2020 in 

comparison with P1-2020 (17.6% in P1: 40/227, 

22.1% in P2: 15/68 and 24.7% in P3: 68/275). 

Similar results were observed when comparing P2-

2020 with all patients of year 2019: higher rate of 

grade 3 tumors during P2-2020 in comparison with 

year-2019 (33.9% grade 3 tumors in P2-2020 versus 

21.6% in year-2019: 20/59 versus 223/1034; p<0.05), 

higher rate of absence of chemotherapy in P2-2020 in 

comparison with year-2019 (76.1% in P2-2020 versus 

62.9% in year-2019: 51/68 versus 737/1172) and a 

lower rate of adjuvant chemotherapy in P2-2020 in 

comparison with year-2019 (2.9% for P2 versus 22.3% 

in year-2019: 2/68 versus 261/1172) (p=0.002). 

 

4. Discussion 

The overall breast cancer surgery activity decreased 

during the beginning of the 2020, particularly during 

the first lockdown (P2). Immediate breast 

reconstruction after mastectomy continued to be 

performed. During the second period, tumors were 

more frequently diagnosed at an advanced stage (cT2-

4, grade SBR III) and with a poorer prognosis (fewer 

luminal A-like tumors, more neo-adjuvant 

chemotherapy). After the first lockdown (P3), fewer 

cT0 cancer were diagnosed and we observed a more 

frequent resort to neo-adjuvant chemotherapy 

compared to 2019.  

Indeed more aggressive and larger size tumors were 

diagnosed during P2 as well as less infra-clinical 

tumors during P3, this could be attributed to the fact 

that screening program were suspended. This fact is 

also directly linked with the increase in neo-adjuvant 

chemotherapy during the third period. A statistical 

trend in favor of more luminal A-like tumors operated 

during P3 (without being significant) can be explained 

by the postponement of these less aggressive types of 

cancer. 

Models were designed in order to estimate worldwide 

cancellation rate of elective surgery during the 

outbreak; for cancer surgery 37.7% operations would 

be cancelled [7]. Thus, this prediction is much more 
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optimistic than what was experienced in our practice 

during P2 (-63.78%). In Lombardy, the prevalence of 

Covid-19 cases was similar to the prevalence in 

Marseille, the breast unit of IRCCS Maugeri had 

almost as many cases as we do in usual times [8]. 

However, they experienced a lower decrease during 

the peak of the outbreak, around -32% (63 in March-

April 2020 versus 93 in March-April 2019). 

The decrease in surgical activity during the lockdown 

in our cancer center is substantial, however it most 

likely is not as important as that of other institutions in 

the PACA region (southeast of France) that had to 

reduce activity in order to treat COVID-19 infected 

patients. In the opposite way, the increase of activity 

through P3 reaches past year score. Meanwhile the 

increase in activity observed during P3 did not exceed 

the increase in activity of 2019. An explanation could 

be the delayed diagnoses due to the suspension of 

screening program and postponement of consultations 

or biopsies. This phenomenon shall probably persist 

until the end of the pandemic and lead to more 

advanced clinical stages and a delay in histological 

diagnosis. 

The main limitation of this study lies in its unicentric 

character: there is a lack of data regarding other 

hospitals in Marseille and its surroundings. In order to 

fully measure the consequences of the outbreak on the 

management of breast cancer it will be necessary to 

evaluate the number of patients and types of breast 

cancer treated throughout the COVID-19 pandemic. 

 

5. Conclusion  

During the first lockdown we observed an increase in 

breast cancer surgery for patients with poorer 

prognostic factors however surgeries for high-risk 

breast cancer did not appear to reduce after the first 

lockdown. The results of this study highlight he fact 

that there is an urgent need to restore routine 

gynaecological follow-up. Especially since the 

COVID-19 pandemic shall probably last for a 

significant length of time. 
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