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Abstract
Background: Over the Covid-19 pandemic, the compelling need of containing the virus spread while providing
diseased people with adequate assistance has inevitably reflected on treatment priorities, which have been
sometimes radically revised according to the intrinsic nature of the institution considered and its role and action
within the pandemic context. We report on the experience matured at the Regina Elena National Cancer Institute
concerning the effects of the restriction measures adopted during the pandemic on the outcomes of surgical
site infections (SSIs) in breast cancer patients (BC-pts) undergoing non-deferrable breast cancer surgery.
Methods: Within the frame of an observational study, we compared evidence from two cohorts, namely, the
lockdown cohort (LDC) and non-lockdown cohort (NLDC). Patients from the LDC underwent breast cancer
surgery between the 15th March 2020 and the 4th May 2020. Breast surgery was performed by the same team
and postsurgical controls were performed regularly for a minimum of 12-months. SSIs were defined according
to the criteria established by the Center for Disease Control and Prevention.
Results: The LDC originally included 79 breast cancer patients, of whom 62 provided data to the final analysis.
In the LDC, initially 64 breast cancer patients, only 52 were finally considered. No relevant differences emerged
between LDC and NLDC by general characteristics. We observed significant evidence of lower SSIs in the
subgroups of patients having undergone skin reducing mastectomy compared with the remaining subgroups
(p=0.003). The overall number of surgical site infections was 10 (8.7%), and the median time to their
occurrence17.1 days (7- 42). In the NLDC, 7 (13.5) SSIs were identified, with a median time to occurrence of 18.2
days (7-42). In the LDC, 3 (4.8%) SSIs occurred, with a median time to occurrence of 14.3 days (7 to 21). None of
these patients was in need of re-hospitalization and there were no delays in adjuvant treatment starting.
Conclusions: The restrictive measures issued during the lockdown period seemed to lower the SSI rates in
breast cancer patients undergoing non-deferrable breast surgery, although, caution is needed due to the limited
sample size.

Background
Since the 21st of February 2020, the date at the first case of severe acute respiratory syndrome corona virus-2
(SARS)-CoV-2 infection diagnosed in Italy, our country has rapidly taken its place within the rapidly evolving
pandemic scenario. The increasingly restrictive measures adopted to contain SARS-CoV-2 infection and related
Corona virus disease 2019 (Covid-19) have culminated into the national lockdown issued in March 2020. The
inherent health emergency has inevitably put the Italian National Health Service to the test. Increasing the
availability of beds dedicated to Covid-19 patients has reasonably become a high priority issue, which has
imposed limits to the assistance provided to several non-Covid-19 patients, including cancer patients. In the
present scenario, restrictions of those activities routinely intended as “non-deferrable”, cannot be excluded. The
postponement of interventions and procedures whose timing may impact treatment outcomes most commonly
translates into prognostic worsening. To lower the risk of SARS-Cov-2 infection and Covid-19 in cancer patients,
while guaranteeing continuity of care in this setting, each Italian Region has identified dedicated Covid-19 free
hubs. The attempt to properly address these patients’ needs has led to the establishment of treatment priorities
even within this more restricted, still, extremely heterogeneous, group of patients. Therefore, guidelines
informing the selection of non-deferrable cancer patients have been recently published. In specific referral to
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breast cancer patients, priorities have been identified for outpatient, diagnostic and surgical activities1,2. In
patients undergoing breast surgery, surgical site infections (SSIs) occur at a frequency approximately varying
within a 0.8 to 26% range3-8. These latter events exert a negative impact on important patients’ outcomes,
including the timing of adjuvant treatment delivery and disease free survival. On this basis, and particularly in
light of the current pandemic, actions taken to prevent the occurrence of SSIs in breast cancer patients
undergoing non-deferrable breast surgery are of utmost importance. Indeed, if successfully applied, such
actions may sensibly reduce the number of hospital accesses and the overall length of in hospital stay, which
are both inevitably related to the risk of exposure to the SARS-Cov-2 and development of the inherent disease.
The Regina Elena National Cancer Institute (IRE) has been identified by the Lazio Region as a Covid-free hub.
Consistently, measures have been applied in full accordance with the guidelines issued by the Italian Ministry of
Health (MoH)9.
It is reasonable foreseeing an impact of these same measures not only in terms of SARS-Cov-2 infection and
disease, but also on the occurrence of SSIs in breast cancer patients undergoing surgery. We herein present data
related to the experience matured at our Institute, i.e., a comprehensive cancer center certified by the
Organization of European Cancer Centers (OECI), concerning the effects of the aforementioned restriction
measures on the frequency and features of SSIs in breast cancer patients undergoing non-deferrable breast
cancer surgery. The evidence presented will be discussed in reference to recent data exemplifying similar
experiences from other National and International Institutions and discussed in light of the peculiar
characteristics conferred by the Covid pandemic to the events observed.

Patients And Methods
Study design
We carried out an observational study according to a retrospective approach. The study protocol and the related
informed consent form were approved by the local Ethical Review Board (protocol study number: 1382/20).
Our research primarily aimed at evaluating the impact of the extraordinary measures issued by the Italian MoH
concerning the occurrence of infections at the surgical site in patients undergoing elective breast cancer surgery.
To this purpose, two patients’ cohorts were retrospectively identified and compared according to the methods
reported below.

Data collection
The data herein analyzed and presented relate to breast cancer patients with an indication to non-deferrable
breast surgery according to the Guidelines for Surgical Care released by the American College of Surgeons
(ACS)2 (Table 1). We also judged suitable for inclusion those breast cancer patients whose diagnosis had been
made more than 1 month before. On this basis, the original table issued by the ACS has been enriched by this
additional criterion, reported in the bottom row. Breast cancer patients who contributed data to our analysis were
from 2 cohorts, namely, cohort 1, the lockdown cohort (LDC), and cohort 2, the non-lockdown cohort (NLDC). For
patients from both these cohorts, a minimum 12-month follow up from breast surgery was required. Patients
from the LDC underwent breast cancer surgery between the 15th March 2020 and the 4th May 2020. Within this
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latter time frame, an ad hoc multi-disciplinary team oversaw the selection of breast cancer patients undergoing
surgery according to the previously cited criteria. To this aim, weekly meetings were held. One single
representative member for each of the following professional figures was involved: a general surgeon,
oncologist, radiotherapist and plastic surgeon. Adequate social distance and mask wearing were constantly
respected10.
Patients from the LDC were compared with patients from the NLDC, i.e., patients having undergone nondeferrable breast cancer surgery and whose diagnosis had been made within the same time window postponed
to the year 2019, i.e., between the15th March 2019 and 4th May 2019. Patients were deemed not eligible and
excluded if one or more among the following characteristic/s was/were represented: aged 80 years or older,
diagnosed with autoimmune disorders, in course of therapy with steroids and/or within the past 6 months,
American Society of Anesthesiologists (ASA) score equal to/greater than (≥) 4, body mass index (BMI) equal to
greater than 35, kidney/liver/bone marrow failure. Ad hoc, pre-piloted forms were used for data retrieving from
medical records. Data extraction was performed by specifically trained personnel and focused on demographic
features, relevant clinical and pathological characteristics, ASA score, type and exact duration of surgery, drains,
pre-surgical therapy/ies and co-morbidities.
For all the patients who contributed data to the present analysis, breast surgery was performed by the same
team. In addition, postsurgical controls were performed regularly and, as already mentioned, for a minimum of
12-months. The interval length between consecutive controls varied mainly on the basis of breast implants
positioning. Indeed, in the presence of implants, controls were set biweekly over the first three months and every
two weeks for two additional months. Conversely, if no implants had been placed, controls were scheduled twice
per week for a minimum of 30 days. A culture specimen was collected when an infected wound was suspected
by the surgeon or in case of pain or tissue tenderness, swelling, redness or heat, purulent drainage or body
temperature > 38°C. SSIs were defined according to the criteria established by the Center for Disease Control
and Prevention (CDC): purulent drainage (CDC#1), a positive aseptically collected culture, (CDC#2), at least one
sign of inflammation with opening of the incision and absence of a negative culture (CDC#3), or physician
diagnosis of infection (CDC#4)11.
The time elapsed between breast surgery and infection onset, prior therapy/ies (either medical or surgical), the
need of re-hospitalization, and the impact on the postsurgical treatment administration were all recorded for
each case of SSIs.
The present analysis does not include data from patients who were referred to other ambulatories following
surgery or for whom the post-surgical controls were partially or totally unfeasible. The peri-operative measures
routinely in place at our Surgical Division for the prevention of SSIs are fully consistent with the related
recommendations from the World Health Organization (WHO) and have not changed over the last two years12
(Table 2). The measures adopted by the health care management team during the lockdown period in terms of
limiting hospital accesses, sanitizing common areas such as ambulatories, waiting rooms and surgical rooms,
interpersonal distancing, and use of individual protective devices are summarized in Table 3.

Statistical analysis
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Results were reported as means, medians, standard deviations and ranges if related to quantitative variables,
while qualitative variables will be reported as absolute frequencies. Associations were estimated throughout chisquare or fisher exact test. For quantitative variables, groups were compared by Mann-Whitney test. All the
analyses were performed using the SPSS 21.0 software (SPSS Inc., Chicago, Illinois, USA).

Additional information
Ethical standards
Informed consent was obtained from all patients participating in the study. The research was conducted
according to the principles established by the Declaration of Helsinki.

Results
In the time window between the 15th March 2020 and the 4th May 2020, at our Surgery Division, 79 breast
cancer patients underwent breast surgery. Among them, 64 fulfilled the previously cited inclusion criteria.
Subsequently, 2 patients out of these 64 were excluded, since having performed post-surgery controls at
different Institutions. In the time frame between the 15thMarch 2019 and the 4thMay 2019, 64 breast cancer
patients underwent breast surgery at our Surgery Division. Of them, 54 fulfilled the preset inclusion criteria. Two
of them were excluded due to incomplete data and post-surgery controls performed at different Institutions,
respectively (Figure 1).
No relevant differences emerged when comparing the LDC and NLDC by descriptive statistics on demographic
characteristics, main clinical-pathological features, ASA score, type and duration of surgery, use of drains, presurgical therapy/ies, and comorbidities (Table 4).
The impact of key patient-and breast surgery-related features on the outcome of interest, i.e., SSIs, as defined by
the criteria established by the CDC is summarized in Table 5. When globally considering the 114 breast cancer
patients, from both the LDC and the NLDC, we observed significant evidence of lower SSIs in groups of patients
having undergone skin reducing mastectomy compared with the remaining subgroups (p=0.003).
The overall number of surgical site infections registered is 10 (8.7%). The related distribution is as it follows:
CDC#1: 2 case, CDC#2: 1 case, CDC#3: 2 cases, and CDC#4: 5 cases. The median to the occurrence of surgical
site infection was 17.1 days, within 7 to 42-day range.
Within the NLDC, the number of surgical site infections identified was 7 (13.5), with the related distribution
being: CDC#1: 2 cases, CDC#2: 1 case, CDC#3: 1 case, CDC#4: 3 cases. The median time to the occurrence of
surgical site infection was 18.2 days, within a 7 to 42-day range. Three patients were excluded, 2 CDC#1 and 1
CDC#2, since they underwent reconstruction surgery and were then newly hospitalized for implant removal or
expander removal after 7, 11 and 15 days from the first breast surgery. In these latter cases, the short interval
between the two consecutive surgeries did not delay the administration of the adjuvant treatment. The
remaining four cases were successfully treated with medical therapy. In two out of four cases, adjuvant therapy
was postponed till a 4-week delay was configured. In the LDC, 3 (4.8%) surgical site infections occurred, with the
following distribution: CDC#3: 1 cases, and CDC#4: 2 cases. The median time to the occurrence of surgical site
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infections was 14.3 days, within a 7 to 21-day range. None of these patients was in need of re-hospitalization
and no delay in the adjuvant treatment starting was recorded.

Discussion
Prevention of SSIs is a mainstay not only in breast surgery but more generally in oncologic surgery. Even though
the breast and axillary wounds are classified as “clean,” with an expected SSIs rate of less than 2%, the overall
incidence across different sources of statistics varies within and extremely wide range, i.e., from 1 to 30%13.
SSIs may lead to prolonged hospital stay and, consequently, to increased costs. Additional related
consequences may include poor cosmetic results, and higher chances of reconstruction failure. All of these may
significantly contribute to patients’ distress. Furthermore, surgical site infections, occasionally, may impact the
oncologic care of cancer patients due to a delay in adjuvant therapies’ administration and impaired postoperative surveillance, that potentially increases local and systemic cancer recurrence rates3,14. Patient- and
procedure-related risk factors associated with higher rates of SSIs, along with potentially successful prevention
strategies, have been widely described in literature. A high ASA score, old age, co-morbidities (e.g., diabetes,
hypertension), smoking habit, prior surgery/ies, neoadjuvant therapy, use of drains therapy, major surgery, and
prolonged surgery length are all independent risk factors and at least partly predictable risk factors of surgical
site infections15. The prophylactic administration of antibiotics following breast cancer surgery is widely
accepted16.
Recently, as consequence of the rapid spread of Covid-19 in Italy, a sudden reorganization of the hospital
structures was implemented by National and Regional Health System. The challenge for public health system
was to reallocate resources and operators to face the virus emergency assuring at the same time resources to
be made available for the emergency and for guaranteeing the continuity of standard care non-oncologic and
oncologic patients. Initial evidence has suggested that patients with cancer may be more susceptible to
infection and more likely to have higher surgery-related morbidity and mortality rates than the general
population17. Thus, Covid-19 free cancer hubs were established in each Italian region in order to ensure safe
and adequate treatment to non-Covid cancer patients. Indeed, also the activity of these cancer hubs were reconfigured. Patients were selected according the most recent recommendations and ad hoc internal operative
procedures to minimize the virus diffusion were. In the Lazio Region, Central Italy, when the national lockdown
was declared, the IRE of Rome was identified as a Covid-19 free cancer hub. At our Institute, our Unit of Breast
Surgery is a high volume surgical center, which includes breast and plastic and reconstructive surgery. Specific
internal protocols to preserve cancer patients from SARS-CoV-2 infection and disease have been adopted by the
institutional risk management team, in full agreement with the guidelines released from the Italian Minister of
Health and Regional Health Department. Our surgical activity during the Covid-19 pandemic has been described
in detail elsewhere10. The work herein presented is aimed to highlight the effect of protective measures adopted
in response to the Covid-19 pandemic on surgical site infections. To the best of our knowledge, limited evidence
is available on the effects of such restriction measures on the occurrence of surgical site infections in breast
cancer patients having undergone non-deferrable surgery.
Our results are consistent with the evidence made available by Intuitions similar to ours by patients flow and
high standard of care. Overall, we observed a surgical site infection rate of 13.5% and 4.7% in patients from the
NLDC and LDC, respectively. Lack of statistical significance between these two groups may reflect the restricted
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sample size, which surely represents an important limitation of our study from a methodological standpoint. We
also found evidence of a significantly lower number of SSIs cases in patients who had performed skin reducing
mastectomy. This data is consistent with the finding from Pechevy and collegues18. In addition, we noticed a
qualitative difference between the two cohorts compared. Indeed, in the NLDC, 2 patients needed rehospitalization and implant/expander removal and 2 further patients were forced to prolonged medical therapy,
with a consequent delay longer than 4 weeks in the administration of adjuvant treatment. Conversely, none of
the breast cancer patients from the LDC required re-hospitalization and there were no delays in adjuvant therapy
initiation. Since no updates have been recently provided for the prevention of SSIs and no significant
differences emerged when comparing the two cohorts by relevant patient- and disease characteristics, it is our
opinion that the measures adopted at the Institutional level in full accordance with the policy issued by the
Italian MoH have contributed to lower the frequency of occurrence of SSIs in breast cancer patients undergoing
breast surgery. Unfortunately, the quite restricted number of patients included in the two cohorts has importantly
limited the statistic power of our analysis and does not allow for any firm conclusions. In addition, since the
measures issued to limit the exposure of our patients to the SARS-Cov-2 vary within a quite wide range (Table
3), it is difficult to understand whether or not some of them have exerted a more relevant role in performing the
supposed “lowering” action on the risk of exposure to the virus and disease development. In addition, when the
lockdown period came to its end, some of preventive measures were modified or abolished and new protocols
were issued. The analysis of data on SSIs rates under these revisited protocols and the comparison with similar
data from the original protocols will probably provide more granular evidence on the differential impact of the
actions taken on the outcomes of interest. Notwithstanding the previously cited limitations, some
considerations may stem from the evidence herein described. Overall, the actions taken during the lockdown
period seem to be cost-less or have affordable costs. On the other hand, when adopted, these restrictive
measures seem to be associated with lower rates of surgical site infections in breast cancer patients. they seem
to be effective in lowering the surgical. In addition, in an ad hoc questionnaire addressing the quality of care
during the lockdown period, our patients seemed to consistently appreciate the quality of the assistance
provided and were overall favorable to the adoptions of such restrictions. The containment measures were all
perceived as “necessary and protective” and not “unnecessarily oppressive” by our patients. On this basis, we
may hypothesize that most of these actions would be accepted on a stable basis by our patients if associated
with a significant reduction in surgical site infections’ rates.

Conclusions
Our data seem to support the role of the restrictive measures adopted during the lockdown period in lowering
the rates of surgical site infections in breast cancer patients undergoing non-deferrable breast surgery. However,
our results must also be interpreted in light of our study limitations, which are mainly represented by the quite
restricted size of the cohorts compared. Similar evidence from other Covid-19 free hubs operating at the
national level may help clarify our results.
However, based on the experience matured at our Institute, the adoption of the restrictive measures issued
during the lockdown period has allowed to lower the chance of SARS-Cov-2 infection and disease in cancer
patients and, at the same time, has maximized the chance for continuity of care at high quali-quantitative also
during the lockdown period.
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Tables
Table 1. Indication to non-deferrable breast surgery according to the Guidelines for Surgical Care from the
American College of Surgeons*
·

Neo-adjuvant patients finishing treatment

·

Clinical Stage T2 and/or N1 Tumors

·

ERpos/PRpos/HER2 negative tumors*&

·

Triple negative or HER2 positive patients*&

·

Discordant biopsies likely to be malignant

·

Excision of malignant recurrence

·

Patients waiting for surgery more than 30 days after diagnosis
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* https://www.facs.org/-/media/files/covid19/guidance_for_triage_of_nonemergent_surgical_procedures.ashx,
reference 2
Table 2. Summary of measures implemented or initiated during the preoperative period and related WHO
recommendations for the prevention of SISs*
·

Preoperative bathing

·

Hair removal

·

Optimal timing for administration of SAP

·

Precise timing for administration of SAP

·

Surgical hand preparation

·

Surgical site preparation

WHO: World Health Organization SISs: surgical site infections; SAP: surgical antibiotics prophylaxis.
* Degnim, A.C., Throckmorton, A.D., Boostrom, S.Y. et al. Surgical Site Infection after Breast Surgery: Impact of
2010 CDC Reporting Guidelines. Ann Surg Oncol 2012; 19, 4099–4103 (Reference 11)
Table 3. Summary of measures taken by the health care management team during the lockdown period*
·

Major control and limitation of hospital access

·

Personal protective equipment

·

Standard disinfection

·

HPV disinfection of the operating room

·

Social distancing

·

Self-monitoring of fever and respiratory symptoms by healthcare professionals

HPV: Hydrogen peroxide in the vaporized form
* Allegranzi, Benedetta et al. New WHO recommendations on preoperative measures for surgical site infection
prevention: an evidence-based global perspective. The Lancet Infectious Diseases, Volume 16, Issue 12, e276 e287 (Reference 12)
Table 4. Patients’ characteristics and surgical outcomes of the entire case-series (N: 114).

Page 12/15

NLDC

LDC

p value

n = 52 (45.6%)

n = 62 (54.4%)

Comorbidities, n (%):

15 (28.8)

25 (40.3)

0.24

-Diabetes, n (%)

4 (7.7)

5 (8.1)

0.99

- COPD, n (%)

1 (1.9)

5 (8.1)

0.22

-Heart diseases, n (%)

10 (19.2)

15 (24.2)

0.52

Neo-adjuvant therapy, n (%)

4 (7.7)

10 (16.1)

0.17

Smoking, n (%)

13 (25.0)

20 (32.3)

0.40

-Quadrantectomy, n (%)

22 (42.3)

20 (32.8)

0.33

-SM, n (%)

17 (32.7)

19 (31.1)

0.84

-NSM, n (%)

10 (19.2)

17 (27.9)

0.38

-SRM, n (%)

3 (5.9)

6 (9.7)

0.51

Sex ratio (M:F)

0:52

1:61

1.00

Mean age ± SD, years (range)

57.7± 11.4 (35-78)

53.7± 11.7 (34-80)

0.09

Mean BMI ± SD, kg/m2 (range)

24.9± 3.3 (19-33)

23.7±4.1 (18-34)

0.09

Mean ASA score± SD (range)

1.94± 0.4 (1-3)

2.1± 0.4 (1-3)

0.08

No breast reconstruction, n (%)

29 (55.8)

33 (53.2)

0.85

Breast reconstruction, n (%):

23 (44.2)

29 (46.8)

0.85

- Breast implant, n (%)

10 (19.2)

16 (25.8)

0.50

-Tissue expander, n (%)

13 (25.5)

13 (21.0)

0.66

- Subcutaneous, n (%)

5 (9.6)

14 (22.6)

0.08

-Submuscular, n (%)

18 (34.6)

15 (24.2)

0.30

No surgical drainage, n (%)

12 (23.1)

16 (25.8)

0.83

Surgical drainage, n (%):

40 (77.0)

46 (74.2)

0.83

-1 drainage, n (%)

35 (67.3)

35 (56.4)

0.25

-2 drainages, n (%)

5 (9.6)

11 (17.7)

0.28

Surgical procedures:

Implant placement:

NLDC: no-lockdown cohort; LDC: lockdown cohort; COPD: chronic obstructive pulmonary disease; SM: simplex
mastectomy; NSM: nipple sparing mastectomy; SRM: skin reducing mastectomy
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Table 5. The impact of key patient-and breast surgery-related features on the outcome of Surgical Site
Infections as defined by the criteria established by the Centre for Disease Control (N: 114).
SSIs according to CDC criteria
NO

p value

YES

n = 104 (92.2%)

n = 10 (8.8%)

COVID (No/Yes)

45(43.3)/59 (56.7)

7(66.7)/ 3(33.3)

0.182

*Comorbidities

36 (34.6)

3 (30)

0.689

Smoking, n (%)

32 (30.8)

1 (10.0)

0.277

Mean age ± SD, years (range)

55.6± 11.8 (34-80)

55.3± 10.6 (42-72)

0.943

Mean BMI ± SD, kg/m2 (range)

24.07±3.88 (18-34)

26.75 ± 1.75 (25-30)

0.055

Mean ASA score± SD (range)

2.02±0.39 (1-3)

2.13±0.35 (2-3)

0.113

Neo-adjuvant therapy, n (%)

13(12.5)

1(10.0)

1.000

-Quadrantectomy, n (%)

40 (38.5)

2 (20.0)

0.320

-Simplex mastectomy, n (%)

33 (31.7)

3 (30.0)

1.000

-Nipple sparing mastectomy, n (%)

26 (25.0)

1 (10.0)

0.448

-Skin reducing mastectomy, n (%)

5 (4.8)

4 (40.0)

0.003

Breast reconstruction (No/Yes)

57 (54.8)/47 (45.2)

5 (50.0)/5(50.0)

1.000

Surgical procedures:

Type of reconstruction:

0.352

-Breast implant, n (%)

22 (21.2)

4 (40.0)

- Tissue expander, n (%)

25 (24.0)

1 (10.0)

-Subcutaneous, n (%)

18 (17.3)

1 (10.0)

-Submuscular, n (%)

29 (27.9)

4 (40.0)

Surgical drainage, n (%)

77 (74.0)

6 (60.0)

Implant placement:
0.643

0.424

CDC: center for disease control; NLDC/LDC No-Lock Down Cohort/Lock Down Cohort
*Included co-morbidities were one or more among the following: diabetes mellitus, chronic obstructive
pulmonary disease and heart disease.
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Figure 1
Study Flow Chart * These patients from each cohort were excluded because not fulfilling the inclusion criteria
reported in table 1 § These patients were lost to follow up ^Of these 2 patients, 1 was excluded for incomplete
data, and 1 was lost to follow up
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