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B R E A S T  I M A G I N G

PURPOSE
The diagnosis and surgical treatment delays that occurred during the coronavirus disease-2019- 
(COVID-19) pandemic may have affected breast cancer presentation. This study aimed to determine 
whether there was a difference in the clinicopathological characteristics of breast cancers during 
the pandemic by comparing them with similar cases from the previous year. The study also aimed 
to determine the radiological findings of breast cancers during the pandemic.

METHODS
A retrospective review was made of patients who underwent surgery for breast cancer between 
March 11, 2020, and December 11, 2020 (the pandemic group). These patients were compared with 
similar patients from the previous year (the pre-pandemic group). The postoperative histopathol-
ogy results of both groups were compared, and the preoperative radiological findings of the pan-
demic group were defined.

RESULTS
There were 71 patients in the pandemic group and 219 patients in the pre-pandemic group. The 
tumor size was significantly greater, lymph node involvement was more frequent, and waiting time 
for surgery was longer in the pandemic group (P < 0.001, P = 0.044, P = 0.001, respectively). There 
was no significant difference between the groups in respect of in situ/invasive tumor distribution, 
histological type and histological grade of tumor, the presence of lymphovascular/perineural inva-
sion, multifocal/multicentric focus, and Breast Imaging Reporting and Data System Classification (P 
> 0.15). The radiologic findings of breast cancer during the pandemic typically showed character-
istics of malignancy.

CONCLUSION
Patients diagnosed with breast cancer during the COVID-19 pandemic had larger tumor sizes, more 
frequent lymph node involvement and longer waiting time for surgical treatment. Screening pro-
grams should be continued as soon as possible by taking necessary precautions.
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Although coronavirus disease-2019 (COVID-19) was first seen in China in the last month 
of 2019, it quickly spread all over the world due to fast human-to-human transmis-
sion. Following the first recorded case in Turkey on March 11, 2020, a re-organization of 

the healthcare system was implemented that required a series of restrictions, just as in other 
countries. Within these restrictions was the proviso that while emergency medical interven-
tions would continue, there would be delays in the diagnosis and treatment of oncology cas-
es. The management of breast cancer was affected by these changes, and in accordance with 
the recommendations of several national and international scientific communities, breast 
cancer screening programs were temporarily postponed.1-3 
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These guidelines, which were formed 
for the diagnosis and treatment of breast 
cancer during the pandemic, consider the 
increasing demand for medical resourc-
es and aim to balance the risk of delaying 
treatment against potential exposure to the 
virus. Breast cancer screening was interrupt-
ed in this period, and radiological examina-
tions were restricted to a limited number fof 
symptomatic diagnostic cases. Due to the 
screening programs that are widely applied 
throughout the world, breast cancer can be 
detected at an earlier stage. In a study con-
ducted in Italy, the incidence of late-stage 
breast cancer (T2–T4) decreased steadily by 
30% in a period of fewer than eight years fol-
lowing the introduction of organized mam-
mography screening.4 Consequently, breast 
cancer mortality was shown to decrease by 
up to 40%.5 

It has been assumed that because of the 
temporary cessation of screening programs 
or the delay in surgical treatment for con-
firmed cancers due to the pandemic, the 
clinicopathological characteristics of breast 
cancer could change. Therefore, the aim of 
this study was to determine whether there 
was a difference in the clinicopathological 
characteristics of breast cancers diagnosed 
during the pandemic by comparing these 
with cases in the corresponding period be-
fore the pandemic. The study also aimed to 
determine the radiological characteristics of 
breast cancers diagnosed during the pan-
demic. 

Methods
This retrospective study was approved by 

the Institutional Review Board of Ege Univer-
sity (21-3.1T/44). Since the study was retro-
spective, informed consent by patients and 
providers was not required. 

Patients

A retrospective review was made of pa-
tients diagnosed with breast cancer in a 

9-month period starting from March 11, 
2020, when the first COVID-19 case was re-
corded in Turkey, to December 11, 2020. 
During this period, 158 patients were diag-
nosed with breast cancer. Of these, 87 were 
excluded from the study, including 56 who 
received neoadjuvant chemotherapy, 9 with 
a history of breast cancer surgery, 5 with ra-
diological examinations performed at anoth-
er center, and 17 with operations performed 
at another center. Thus, a total of 71 patients 
who met the criteria and were operated on 
were included in the study for evaluation as 
the pandemic group. 

These patients were compared with pa-
tients who underwent surgery for breast 
cancer in the corresponding period of the 
previous year (March 11, 2019–December 11, 
2019). The same exclusion criteria were ap-
plied to these patients. In the pre-pandem-
ic period, a total of 352 patients were diag-
nosed with breast cancer, of which 219 were 
operated on and were included in the study 
as the pre-pandemic group. The remaining 
patients were excluded, as 83 received neo-
adjuvant chemotherapy, 23 had a history 
of breast cancer surgery, 8 had radiological 
examinations performed at another center, 
and 19 had operations performed at another 
center.

Variables 

The imaging findings of the patients with 
breast cancer in the pandemic group were 
determined by their preoperative radiolog-
ical examinations [mammography, ultraso-
nography (US), and breast magnetic reso-
nance imaging (MRI)]. The evaluation of the 
findings was made in accordance with the 
Breast Imaging Reporting and Data System 
(BI-RADS), version 5. 

The postoperative histopathology re-
sults of the patients in both groups were 
reviewed. The largest tumor diameter was 
accepted as the histological size of the tumor 
and reported in millimeters. In the presence 
of more than one focus, the largest focal size 
was accepted as the tumor size. The pres-
ence or absence of metastatic axillary lymph 
nodes was also recorded for each patient, 
and, if present, the number of lymph nodes 
involved was recorded. Pathological T and N 
staging was based on the recommendations 
of the AJCC (2018) (edition VIII) for classifi-
cation.6 The status of the tumor was also re-
corded as in situ or invasive. 

The histological type of the tumor was 
categorized into three groups: invasive duc-
tal carcinoma, invasive lobular carcinoma, 

and others (medullary, apocrine, etc.). Tu-
mor grading was evaluated according to the 
modified Scarff–Bloom–Richardson grading 
system. The histological grades of the tumor 
were classified into two groups: low grade 
and high grade. Grade 1 tumors were accept-
ed as low grade, and grade 2 and 3 tumors 
were accepted as high grade. Lymphovascu-
lar invasion (LVI), perineural invasion (PNI), 
and multifocal/multicentric focus were also 
evaluated and categorized as present or ab-
sent. Waiting time for surgery was calculat-
ed as the number of days between the date 
of the first radiological examination of the 
breast cancer and the date of surgery. The 
BI-RADS classification of the tumor was also 
evaluated and categorized as BI-RADS 4 and 
5. 

The two groups (pre-pandemic and pan-
demic) were compared in terms of age, his-
tological size of the tumor, axillary lymph 
nodes status, number of metastatic lymph 
nodes, T and N stages, in situ/invasive tumor 
distribution, histological type of the tumor, 
histological grade of the tumor, presence of 
LVI and PNI, presence of multifocal/multi-
centric focus, waiting time for surgery, and 
BI-RADS classification of the tumor. 

Statistical analysis

Data analyses were performed using SPSS 
(SPSS Inc., Chicago, IL, USA) software, ver-
sion 22.0. Data distributions were evaluated 
with the Shapiro–Wilk test for normality. All 
variables without normal distribution were 
reported as median, min–max values, and in-
terquartile ranges (Q1–Q3, 25th–75th percen-
tile values). The categorical variables were 
reported as numbers and percentages. The 
Mann–Whitney U test was used to compare 
age distribution, histological size of the tu-
mor, number of metastatic lymph nodes, and 
waiting time for surgery between the groups. 
The frequency distributions of axillary lymph 
node status, histological type, presence of 
LVI and PNI, presence of multifocal/multi-
centric focus, and BI-RADS classification of 
the tumor in the two groups were examined 
using a Pearson chi-squared analysis. The fre-
quency distributions of histological grade, 
T/N stages, and in situ/invasive tumors in the 
two groups were examined using Fisher’s ex-
act test. Variables with assigned values of P < 
0.05 were considered statistically significant.

Results
Comparisons were made between the 

pandemic group of 71 patients, who under-
went breast cancer surgery between March 

Main points

•	 The diagnosis and surgical treatment de-
lays due to the coronavirus disease-2019 
(COVID-19) pandemic have affected breast 
cancer presentation.

•	 Tumor size was larger and lymph node in-
volvement was more frequent in breast can-
cers diagnosed during the COVID-19 pan-
demic than in the pre-pandemic era.

•	 Patients diagnosed during the pandemic 
period may have had to wait longer for sur-
gical treatment.
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11, 2020, and December 11, 2020, and the 
pre-pandemic group of 219 patients, who 
underwent breast cancer surgery in the cor-
responding period of 2019. The median age 
of the patients was 56 years (Q1–Q3, 46.5–65 
years; range: 27–83 years) in the pre-pan-
demic group and 60 years (Q1–Q3, 46–68.5 
years; range: 31–88 years) in the pandemic 
group. There was no significant difference in 
the age distribution of the two groups (P = 
0.22).

Imaging characteristics of patients in the 
pandemic group

The interpretation of the radiological 
examinations of the 71 patients in the pan-
demic group yielded that mammography 
tests were present for 69 patients and absent 
for 2 (aged 32 and 33 years). US examinations 
were conducted in 56 cases and breast MRI 
examinations in 34 cases. Breast cancer was 
detected with mammography and US in 56 
patients, with mammography alone in 13 
patients, and with US alone in 2 patients. 
When the mammography, US, and breast 
MRI results were evaluated according to the 
BI-RADS classification, 23 patients (23/71, 
32.4%) were evaluated as BI-RADS 4, and 48 
patients (48/71, 67.6%) were evaluated as BI-
RADS 5. 

In the interpretation of the mammogra-
phy characteristics, the presentation in 46 
cases was as a mass, in 9 cases as structural 
distortion, and in 8 cases as asymmetrical 
density; in 1 case, there was no abnormal 
finding on mammography. When the pres-
ence of microcalcification was examined, 
pathological microcalcification was the sole 
finding observed on mammography in 5 cas-
es was, while other findings accompanied 
microcalcifications in 30 cases. 

When the US images of the masses were 
evaluated, the most common morphology 
was seen to be an irregular shape, in non-par-
allel orientation, without a circumscribed 
margin, in a hypo/heterogenous echo pat-
tern, and providing posterior acoustic shad-
owing. The findings of the 34 cases evaluated 
by MRI were a mass in 24 cases and non-mass 
enhancement in 9. In 1 case, there was dif-
fuse brightness in the skin and parenchyma, 
suggestive of inflammatory-type breast can-
cer. The characteristics of all 3 imaging mo-
dalities (mammography, US, and MRI) of the 
patients are shown in detail in Table 1. 

Clinical and histopathological character-
istics

The largest tumor diameters in the 
pre-pandemic group were between 3 and 

100 mm, with a median value of 20 mm 
(Q1–Q3, 15–27 mm), while in the pandemic 
group they were between 9 and 78 mm, with 
a median value of 30 mm (Q1–Q3, 19.5–47 

Table 1. Mammography, ultrasonography, and magnetic resonance imaging characteristics 
of breast cancer in the pandemic group

Findings n (%)

Mammography

Mass 47 (68.1%)

Architectural distortion 8 (11.6%)

Focal asymmetry 8 (11.6%)

Calcification only 5 (7.3%)

No findings 1 (1.4%)

Mammography shape
Round/oval 6 (12.8%)

Irregular 41 (87.2%)

Mammography margin 

Circumscribed 1 (2.1%)

Obscured 4 (8.5%)

Micro-lobulated 5 (10.7%)

Indistinct 14 (29.8%)

Spiculated 23 (48.9%)

Mammography density
High density 34 (72.3%)

Equal density 13 (27.7%)

US

Mass 53

Calcification only 2

Diffuse edema 1

US shape
Round/oval 7 (13.2%)

Irregular 46 (86.8%)

US margin
Circumscribed 1 (1.9%)

Not circumscribed 52 (98.1%)

US echo pattern Hypoechoic 53 (100%)

US orientation
Parallel 10 (18.9%)

Not parallel 43 (81.1%)

US posterior features

No posterior features 28 (52.8%)

Enhancement 2 (3.8%)

Shadowing 23 (43.4%)

MRI

Mass 24 (70.6%)

NME 9 (26.5%)

Skin thickening, edema, diffuse non-
mass-like enhancement 1 (2.9%)

Mass shape
Round/oval 0

Irregular 24 (100%)

Mass margin
Circumscribed 0

Not circumscribed 24 (100%)

Internal enhancement 
characteristics

Heterogeneous 18 (75%)

Rim enhancement 6 (25%)

NME distribution

Linear 1 (11.1%)

Segmental 6 (66.7%)

Multiple regions 1 (11.1%)

Diffuse 1 11.1%)

NME internal enhancement 
patterns

Heterogeneous 5 (55.6%)

Clumped 4 (44.4%)

n, number of patients; US, ultrasonography; MRI, magnetic resonance imaging; NME, non-mass enhancement.
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mm). The median tumor size was significant-
ly greater in the pandemic group (P < 0.001) 
(Table 2). Lymph node involvement was 
present in 32% of the pre-pandemic group 
patients and 45.1% of those in the pandem-
ic group. A statistically significantly higher 
rate of patients in the pandemic group had 
lymph node involvement (P = 0.044). The 
mean number of lymph nodes involved was 
3.9 in the pandemic group and 2.9 in the 
pre-pandemic group. The median number of 
lymph nodes involved was 2 in both groups 
(Q1–Q3, 1–4; range: 1–14 for the pre-pan-
demic group and Q1–Q3, 1–3.25; range: 
1–32 for the pandemic group), with no sta-
tistically significant difference (P = 0.87). The 
comparison of the two groups in respect of 
T and N stages yielded a statistically signifi-
cant difference between groups in respect of 
the T stage of the tumor (P = 0.002). In the 
subsequent paired comparisons, T3 stage 
tumors were seen at a statistically signifi-
cantly higher rate than Tis, T1, and T2 in the 
pandemic group (P = 0.001, P < 0.001, P = 
0.002, respectively). The N stage distribution 
between the groups did not show a statisti-
cally significant difference (P = 0.11) (Table 3). 
While the pre-pandemic group had a surgery 
waiting time ranging between 11 and 104 
days, with a median value of 44 days (Q1–Q3, 
32–60.5 days), the waiting time for surgery 
was between 12 and 210 days, with a median 
value of 56 days (Q1–Q3, 36.5–80.5 days), in 
the pandemic group. The time from the first 
radiological examination to surgery was sta-
tistically significantly longer in the pandemic 
group (P = 0.001). 

There were no significant differences be-
tween the groups in respect of in situ/inva-
sive tumor distribution (P = 0.22), histological 
type of tumor (P = 0.50), histological grade of 
tumor (P = 0.17), the presence of LVI (P = 0.38) 
and PNI (P = 0.97), the presence of multifo-
cal/multicentric focus (P = 0.78), and BI-RADS 
classification of the tumor (P = 0.88) (Table 2).

Discussion
The results of this study showed that 

the mammography, US, and MRI findings of 
breast cancer during the pandemic typical-
ly showed characteristics of malignancy. On 
mammography, breast cancers most often 
presented as a mass of irregular shape, with 
a spiculated margin, and with high density. 
When the US images of the masses were 
evaluated, the most common presentation 
was seen to be a typical malignant presen-
tation of an irregular shape, in non-parallel 
orientation, not circumscribed, in a hypo/
heterogenous echo pattern, and providing 

posterior acoustic shadowing. On MRI, the 
most common presentation was a mass of 
irregular shape, with a non-circumscribed 
margin and heterogenous enhancement. 

This study hypothesized that because of 
the delays in breast cancer screening and 
surgical treatments due to the pandemic, 
there could be several changes in the clini-
copathological characteristics of breast can-
cers determined in this period. The results of 
the study showed that tumors determined 
during the pandemic were larger compared 
with those in the pre-pandemic period (20 
vs. 30 mm). When T staging distribution was 
evaluated, with the high incidence of T3, 
it can be said that the tumors determined 
during the pandemic were at a more ad-
vanced stage. In contrast, in a study by Vanni 
et al.7 that examined the effects on breast 
cancer presentation of the delays in the di-
agnosis and treatment experienced during 
the COVID-19 pandemic, no significant dif-
ference was determined between lockdown 

and pre-lockdown groups in respect of tu-
mor size. The authors attributed this to the 
brief time between the suspension of breast 
cancer screening and the study and stated 
that larger sized and more clinically evident 
tumors may be observed in the following 
months. Vanni et al.’s7 study included patients 
in a 2.5-month period from the onset of the 
pandemic, whereas in the current study, this 
period was 9 months. Therefore, it can be 
considered that the longer duration of our 
study affected the determination of a larger 
tumor size in the pandemic group. When the 
doubling time of breast cancer is considered, 
a certain period of time is needed for the 
emergence of the results of delayed diag-
nosis and treatment.8 Despite the pandemic 
waves that have been experienced through-
out the world and the decrease in case num-
bers from time to time, breast cancer screen-
ing programs have not completely returned 
to normal pre-pandemic levels. The entire 
world has experienced more than one peak 

Table 2. Demographic and clinicopathological characteristics of the groups

Groups

Characteristics Pre-pandemic
n 

Pandemic
n 

P

Age (years), median (Q1–Q3) 56 (46.5–65) 60 (46–68.5) 0.22

Tumor size (mm), median (Q1–Q3) 20 (15–27) 30 (19.5–47) <0.001

Axillary lymph nodes status
	 Negative 
	 Positive

149 (68%)
70 (32%)

39 (54.9%)
32 (45.1%)

0.044

Number of metastatic lymph nodes, median (Q1–Q3) 2 (1–4) 2 (1–3.25) 0.87

Invasive/in situ tumor distribution
	 In situ
	 Invasive 23 (10.5%)

196 (89.5%)
4 (5.6%)

67 (94.4%)

0.22

Histological type
	 IDC
	 ILC
	 Others

132 (67.3%)
29 (14.8%)
35 (17.9%)

40 (59.7%)
13 (19.4%)
14 (20.9%)

0.50

Histological grade
	 Low
	 High

23 (11.7%)
173 (88.3%)

4 (6%)
63 (94%)

0.17

LVI
	 Yes
	 No

80 (36.5%)
139 (63.5%)

30 (42.3%)
41 (57.7%)

0.38

PNI
	 Yes
	 No

25 (11.4%)
194 (88.6%)

8 (11.3%)
63 (88.7%)

0.97

Multifocal/multicentric focus
	 Yes
	 No

55 (25.1%)
164 (74.9%)

19 (26.8%)
52 (73.2%)

0.78

Waiting time for surgery (days), median (Q1–Q3) 44 (32–60.5) 56 (36.5–80.5) 0.001

BI-RADS
	 BI-RADS 4
	 BI-RADS 5

69 (31.5%)
150 (68.5%)

23 (32.4%)
48 (67.6%) 

0.88

Bold values indicate statistical significance. n, number of patients; IDC, invasive ductal carcinoma; ILC, invasive 
lobular carcinoma; LVI, lymphovascular invasion; PNI, perineural invasion; BI-RADS, Breast Imaging Reporting and 
Data System. 
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in COVID-19 case numbers. Therefore, the 
current study is of value in showing changes 
in breast cancer presentation over a longer 
period. 

When the involvement of malignant axil-
lary lymph nodes was evaluated, there was 
reported to be significantly more malignant 
lymph node involvement in the lockdown 
group in Vanni et al.’s7 study. A significantly 
high N2 incidence in the lockdown group 
was also determined when N stage distribu-
tion was examined. Another study by Toss et 
al.9 reported that a 2-month pause in mam-
mography screening during the pandemic 
caused an 11.2% increase in the incidence 
of node-positive breast cancer when com-
pared with the corresponding period of the 
previous year. Similarly, in the current study, 
axillary lymph node involvement was signifi-
cantly more frequent in the pandemic group 
(45.1% vs. 32%). However, no difference was 
determined between the groups in respect 
of N stages. 

Both tumor size and lymph node in-
volvement are used in breast cancer staging 
and are prognostic factors.10 In the current 
study, both findings (tumor size and lymph 
node involvement) indicated that more 
advanced-stage tumors were determined 
during the pandemic compared with the 
pre-pandemic period. Similarly, Yılmaz et 
al.11 determined early-stage breast cancers 
at the rate of 52.9% during the pandemic, 
compared with 81.2% in the pre-pandem-
ic period, and advanced-stage cancers at 
47.1% and 18.8%, respectively. Factors due 
to the pandemic, including the interruption 
of breast cancer screening programs during 
the COVID-19 period, the practice of lim-
iting hospital admissions to symptomatic 

patients, and the hesitation of symptomatic 
patients to visit any health institution, may 
have affected this result. Another factor af-
fecting this result was thought to be the de-
lays experienced in the treatment of patients 
diagnosed with breast cancer. In a study on 
pregnant patients with breast cancer, it was 
reported that delays in treatment of 1, 3, and 
6 months increased the risk of axillary lymph 
node involvement by 0.9%, 2.6%, and 5.1%, 
respectively.12 In another study, Smith et 
al.13 showed that the treatment delay time 
has a significant effect on the 5-year survival 
rate after a breast cancer diagnosis. In that 
study, women with a delay in treatment of 
>6 weeks were seen to have shorter survival 
times than those who underwent surgery in 
a shorter period after diagnosis (<2 weeks), 
with 5-year survival rates of 80% and 90%, 
respectively. In the current study, the wait-
ing time for surgery was significantly longer 
in the pandemic group than in the pre-pan-
demic group (44 vs. 56 days). During the 
COVID-19 pandemic, many non-urgent op-
erations were postponed in an effort to pro-
tect hospital resources and limit the spread 
of the virus. It has been estimated that in 
the first 12-week peak of the pandemic, ap-
proximately 38% of cancer operations were 
canceled worldwide.14 Therefore, in the cur-
rent study, the longer waiting time for sur-
gery in the pandemic group is an expected 
result. However, the definitions of “waiting 
time for surgery” in the literature show some 
differences. In some studies, it is defined as 
the number of days between the date of his-
tological diagnosis of cancer (not the radio-
logical diagnosis) and the date of surgery.15,16 

In the current study, it was calculated as the 
total number of days between the first radio-
logical examination (mammography, US, or 

MRI) that reported suspected breast cancer 
(BI-RADS 4/5) and the date of surgery. 

The problems experienced in the man-
agement of breast cancer during the 
COVID-19 pandemic were not only delays to 
operations but were also experienced at sev-
eral stages, such as the performance of bi-
opsies and evaluations of histopathological 
results. As it was thought to be more correct 
to take all these steps into consideration, the 
date of the first radiological examination that 
reported suspected malignancy was taken as 
the basis for the current study. 

In Turkey and throughout the world, 
there was a significant drop in the number 
of cancer cases during the COVID-19 pan-
demic. In a study conducted in the USA, 
the mean weekly number of newly identi-
fied patients with breast cancer during the 
pandemic was determined to have fallen 
by 51.8% compared with the pre-pandem-
ic period (2208 to 1064 patients).17 Another 
study in Italy reported a drop of 26% in the 
number of patients newly diagnosed with 
breast cancer during the pandemic com-
pared with the previous year.18 In the cur-
rent study, the total number of breast can-
cer cases diagnosed in our hospital during 
the COVID-19 pandemic showed a decrease 
of 55.1% (352 to 158 patients) compared 
with the corresponding period of the previ-
ous year, and the number of patients with 
breast cancer underwent surgery fell by 
67.5% (219 to 71 patients). However, this 
decrease does not reflect a decrease in the 
actual number of patients with breast can-
cer. The main reasons for this decrease in the 
incidence of breast cancers appear to be the 
suspension of screening programs and the 
re-allocation of healthcare system resourc-
es for COVID-19. In addition, the fact that a 
lower number of patients in the pandemic 
period had a larger tumor size and more fre-
quent lymph node metastasis suggests that 
patients either delayed presenting at the 
hospital or experienced delays in receiving 
treatment. 

There were some limitations of this study, 
primarily because it was retrospective in de-
sign and conducted in a single center, so the 
sample size was relatively small. However, it 
is an important study, as it is one of the few to 
have examined the effects of the COVID-19 
pandemic on breast cancer presentation. 
Moreover, it can be considered more sensi-
tive than abovementioned research (Vanni) 
since it shows the changes in patients with 
breast cancer over the longer period of 9 
months from the onset of the pandemic. 

Table 3. T and N stage distribution between the groups

Groups

Pre-pandemic
n (%)

Pandemic
n (%)

P

T 0.002

	 Tis 23 (10.5%) 4 (5.6%)

	 T1 97 (44.3%) 23 (32.4%)

	 T2 89 (40.6%) 30 (42.3%)

	 T3 8 (3.7%) 12 (16.9%)

	 T4 2 (0.9%) 2 (2.8%)

N 0.11

	 N0 150 (68.5%) 39 (54.9%)

	 N1 50 (22.8%) 24 (33.8%)

	 N2 15 (6.9%) 5 (7.1%)

	 N3 4 (1.8%) 3 (4.2%)

Bold values indicate statistical significance. n, number of patients; T, tumor; Tis, carcinoma in situ, N, lymph nodes. 
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In conclusion, the results of this study 
demonstrate that breast cancers during the 
pandemic showed typical malignant ra-
diological findings. This study also demon-
strates that the tumor size was larger and 
lymph node involvement was more frequent 
in breast cancers diagnosed during the 
COVID-19 pandemic. Furthermore, patients 
diagnosed during this period could have to 
wait longer for surgical treatment. Despite 
the significant decrease in mortality rates 
and the increase in survival as consequenc-
es of the widespread implementation of 
breast cancer screening programs and de-
velopments in treatments, the suspension of 
screening programs and delays in treatments 
because of COVID-19 have had a negative 
impact on breast cancer management. The 
effects of these delays on long-time breast 
cancer outcomes (disease-free survival and 
overall survival) would require longer fol-
low-ups. As screening programs are a key el-
ement of the early diagnosis of breast cancer, 
and it is not known when the pandemic will 
end, it can be recommended that screening 
programs should be continued without in-
terruption, with all the necessary precautions 
taken to prevent the spread of infection.

Conflict of interest disclosure

The authors declared no conflicts of inter-
est.

References
1.	 Curigliano G, Cardoso MJ, Poortmans P, et al. 

Recommendations for triage, prioritization 
and treatment of breast cancer patients 
during the COVID-19 pandemic. Breast. 
2020;52:8-16. [CrossRef]

2.	 Pediconi F, Mann RM, Gilbert FJ, et al. Euro-
pean Society of Breast Imaging (EUSOBI) rec-

ommendations for breast imaging and can-
cer diagnosis during and after the COVID-19 
pandemic 2020. EUSOBI, 2020. Available at: 
https://www.eusobi.org/news/recommenda-
tions-breast-covid19/ [CrossRef]

3.	 Seely J, Barry M. Canadian Society of 
Breast Imaging and Canadian Association 
of Radiologists Joint Position Statement 
on COVID-19. Canadian Society of Breast 
Imaging, 2020. Available at: https://car.ca/
news/canadian-society-of-breast-imaging-
and-canadian-association-of-radiologists-
joint-posit ion-statement-on-covid-19/ 
[CrossRef]

4.	 Foca F, Mancini S, Bucchi L, et al. Decreasing 
incidence of late-stage breast cancer after 
the introduction of organized mammography 
screening in Italy. Cancer. 2013;119(11):2022-
2028. [CrossRef]

5.	 Lauby-Secretan B, Scoccianti C, Loomis D, 
et al. Breast-cancer screening--viewpoint 
of the IARC Working Group. N Engl J Med. 
2015;372(24):2353-2358. [CrossRef]

6.	 AJCC (American Joint Committee on Cancer) 
Cancer Staging Manual. In: Amin MB, Edge 
SB, Greene FL, et al, eds. 8th ed. 3rd printing. 
Chicago: Springer, 2018. [CrossRef]

7.	 Vanni G, Tazzioli G, Pellicciaro M, et al. Delay 
in breast cancer treatments during the first 
COVID-19 lockdown. A multicentric analysis of 
432 patients. Anticancer Res. 2020;40(12):7119-
7125. [CrossRef]

8.	 Weedon-Fekjaer H, Lindqvist BH, Vatten LJ, 
Aalen OO, Tretli S. Breast cancer tumor growth 
estimated through mammography screen-
ing data. Breast Cancer Res. 2008;10(3):R41. 
[CrossRef]

9.	 Toss A, Isca C, Venturelli M, et al. Two-
month stop in mammographic screening 
significantly impacts on breast cancer stage at 
diagnosis and upfront treatment in the COVID 
era. ESMO Open. 2021;6(2):100055. [CrossRef]

10.	 Michaelson JS, Silverstein M, Sgroi D, et al. 
The effect of tumor size and lymph node 

status on breast carcinoma lethality. Cancer. 
2003;98(10):2133-2143. [CrossRef]

11.	 Yılmaz E, Güldoğan N, Arıbal E. The effect 
of COVID-19 pandemic on breast imaging: 
clinical observations. Diagn Interv Radiol. 
2020;26(6):603. [CrossRef]

12.	 Nettleton J, Long J, Kuban D, Wu R, Shaeffer J, 
El-Mahdi A. Breast cancer during pregnancy: 
Quantifying the risk of treatment delay. Obstet 
Gynecol. 1996;87(3):414-418. [CrossRef]

13.	 Smith EC, Ziogas A, Anton-Culver H. Delay in 
surgical treatment and survival after breast 
cancer diagnosis in young women by race/
ethnicity. JAMA Surg. 2013;148(6):516-523. 
[CrossRef]

14.	 COVIDSurg Collaborative. Elective surgery 
cancellations due to the COVID-19 pandemic: 
global predictive modelling to inform surgical 
recovery plans. Br J Surg. 2020;107(11):1440-
1449. [CrossRef]

15.	 Fancellu A, Sanna V, Rubino C, et al. The 
COVID-19 outbreak may be associated to 
a reduced level of care for breast cancer. A 
comparative study with the pre-covid era 
in an Italian breast unit. Healthcare (Basel). 
2020;8(4):474. [CrossRef]

16.	 Eaglehouse YL, Georg MW, Shriver CD, Zhu 
K. Time-to-surgery and overall survival after 
breast cancer diagnosis in a universal health 
system. Breast Canc Res Treat. 2019;178(2):441-
450. [CrossRef]

17.	 Kaufman HW, Chen Z, Niles J, Fesko Y. 
Changes in the number of US patients 
with newly identified cancer before and 
during the coronavirus disease 2019 
(COVID-19) pandemic. JAMA Netw Open. 
2020;3(8):e2017267. [CrossRef]

18.	 De Vincentiis L, Carr RA, Mariani MP, Ferrara 
G. Cancer diagnostic rates during the 2020 
‘lockdown’, due to COVID-19 pandemic, 
compared with the 2018-2019: an audit 
study from cellular pathology. J Clin Pathol. 
2021;74(3):187-189. [CrossRef]

htttp://doi.org/10.1016/j.breast.2020.04.006
https://www.eusobi.org/news/recommendations-breast-covid19/
http://doi.org/
http://doi.org/10.1002/cncr.28014
http://doi.org/10.1056/NEJMsr1504363
http://doi.org/
http://doi.org/10.21873/anticanres.14741
http://doi.org/10.1186/bcr2092
http://doi.org/10.1016/j.esmoop.2021.100055
http://doi.org/10.1002/cncr.11765
http://doi.org/10.5152/dir.2020.20644
http://doi.org/10.1016/0029-7844(95)00470-x
http://doi.org/10.1001/jamasurg.2013.1680
http://doi.org/10.1002/bjs.11746
http://doi.org/10.3390/healthcare8040474
http://doi.org/10.1007/s10549-019-05404-8
http://doi.org/10.1001/jamanetworkopen.2020.17267
http://doi.org/10.1136/jclinpath-2020-206833



