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Abstract
Purpose As our hospitals conserve and re-allocate resources during the COVID-19 crisis, there is urgent need to determine 
how best to continue caring for breast cancer patients. During the time window before the COVID-19 critical peak and par-
ticularly thereafter, as hospitals are able to resume cancer operations, we anticipate that there will be great need to maximize 
efficiency to treat breast cancer. The goal of this study is to present a same-day protocol that minimizes resource utilization 
to enable hospitals to increase inpatient capacity, while providing care for breast cancer patients undergoing mastectomy 
and immediate breast reconstruction during the COVID-19 crisis.
Methods IRB exempt patient quality improvement initiative was conducted to detail the operationalization of a novel 
same-day breast reconstruction protocol. Consecutive patients having undergone immediate breast reconstruction were pro-
spectively enrolled between February and March of 2020 at Massachusetts General Hospital during the COVID-19 crisis. 
Peri-operative results and postoperative complications were summarized.
Results Time interval from surgical closure to patient discharge was 5.02 ± 1.29 h. All patients were discharged home, with 
no re-admissions or emergency department visits. No postoperative complications were observed.
Conclusion This report provides an instruction manual to operationalize a same-day breast reconstruction protocol, to meet 
demands of providing appropriate cancer treatment during times of unprecedented resource limitations. Pre-pectoral implant-
based breast reconstruction can be the definitive procedure or be used as a bridge to autologous reconstruction. Importantly, 
we hope this work will be helpful to our patients and community as we emerge from the COVID-19 pandemic.
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Introduction

As healthcare networks across USA brace for an influx of 
patients infected with COVID-19, it remains imperative that 
we consider how to prioritize surgical care delivery. Every 
hospital must, therefore, develop case-selection protocols 
based on clinical acuity and available resources in the con-
text of an effective COVID-19 response strategy [1]. There is 
perhaps not a more relevant time for the deliberate allocation 
of medical resources through prioritization of high acuity 
and life-threatening cases than during the current COVID-19 
pandemic [2, 3]. The need to redistribute resources, health-
care personnel, and inpatient beds is common across all 
medical disciplines during times of disproportionate medical 
demand [2, 4–6]. In surgical oncology and plastic surgery, 
where patients with extensive tumor burden or higher cancer 
stage may need to be prioritized for mastectomy, the deci-
sion of whether or not to perform breast reconstruction is 
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an important consideration. In fact, two weeks into March, 
as the USA began to broadly implement a COVID-19 emer-
gency response plan, the American Society of Plastic Sur-
geons (ASPS) issued a position statement, acknowledging 
the significant resource utilization commanded by immedi-
ate breast reconstruction and the need for streamlining of 
operative technique to alleviate financial burden in such an 
unprecedented time [7].

An effort to minimize resource utilization and improve 
surgical efficiency not only requires optimization of existing 
protocols, but also innovation of medical practice through 
implementation of telemedicine services and transition to 
same-day surgery, where patients are discharged on the day 
of surgery.[8] Previous studies have demonstrated the safety 
and efficacy of same-day mastectomy and breast reconstruc-
tion, largely relying on extensive perioperative planning 
and postoperative recovery protocols to simplify surgical 
course and minimize patient morbidity [9–11]. Prior imple-
mentation of an enhanced recovery protocol at our institu-
tion has decreased the need for opioid analgesia and length 
of hospital stay following mastectomy and implant-based 
breast reconstruction, thereby limiting the need for inpa-
tient admission during the immediate postoperative period 
[12]. Similarly, Vuong et al. reported successful implemen-
tation of a pilot postmastectomy home recovery program, 
demonstrating low rates of emergency department visits or 
re-admission for discharged patients [13]. In a recent study 
conducted by Keehn et al., the authors reported the release 
of nearly 831 hospital beds across 13 hospitals in Alberta, 
Canada, per year due to their same-day surgery pathway, 
with no difference in postoperative complication or hospital 
re-admission when compared to those admitted overnight 
per traditional mastectomy protocol [14].

In order to limit resource utilization during this crisis, 
we have operationalized a same-day mastectomy and breast 
reconstruction protocol. Clearly, when a hospital is over-
whelmed with COVID-19 demands, only life-threatening 
procedures will be carried out. During times of case surge, 
each team and hospital should observe local health board 
and national society guidance with regard to elective proce-
dures such as breast reconstruction. Breast reconstruction 
requires additional resources (personnel and PPE, extends 
the operating room time, increase risk of additional visits or 
operations in cases of complications). As we are observing 
in March 2020, hospitals across the country, even within the 
same state, can have very disparate experiences with regard 
to the acuity of COVID-19 surge. Therefore, preceding the 
surge or subsequently thereafter, as resource bandwidth 
permits performance of oncologic procedures, we propose 
that the use of a reduced resource mastectomy and breast 
reconstruction protocol may help to meet the demand for 
mastectomy and breast reconstruction procedures. Preceding 
the COVID-19 crisis, we had assembled a multidisciplinary 

team at our institution to adapt a same-day surgery protocol, 
in an attempt to decrease healthcare expenditure, increase 
inpatient capacity, while maintaining a high level of care 
to patients undergoing mastectomy and immediate implant-
based breast reconstruction. This quality improvement pro-
ject engaged the following stakeholders: surgical oncologist, 
plastic surgeons, anesthesiologists, operating room admin-
istrators, recovery room nursing staff, pre-operative care 
team, case managers, and patients. We refined this pathway 
to better address the challenges posed to hospital networks 
by the COVID-19 crisis, chief among them the minimiza-
tion of viral exposure at the patient level and the reduction 
of resource utilization at the hospital level, by incorporating 
virtual patient portal and telehealth services for pre-opera-
tive and postoperative consultation and patient evaluation. 
Here, we describe our experience with this same-day mas-
tectomy and immediate breast reconstruction to patients with 
breast cancer in the setting of the COVID-19 pandemic. We 
are motivated to share this simple playbook with the hope 
that this approach can be helpful to our community, so that 
we can continue to provide care to patients afflicted with 
breast cancer during this crisis.

Methods

Study design and population

The work presented here is a patient quality improvement 
initiative; therefore, review by an IRB was not necessary. 
Consecutive patients having undergone mastectomy with 
immediate breast reconstruction via novel same-day surgery 
protocol were prospectively enrolled in the study between 
February and March of 2020 at Massachusetts General 
Hospital. Patients who underwent unilateral or bilateral 
mastectomy with subsequent tissue expander or direct-to-
implant breast reconstruction were included. Importantly, 
only those patients who lived within 2-h of the hospital and 
had appropriate at-home support, as determined through 
shared decision making with the patient, were eligible for 
the same-day discharge protocol. The remaining inclusion 
criteria are depicted in Fig. 1. Patient demographics, onco-
logic and clinical data, and operative metrics were extracted 
from the medical record.

Prioritization of treatment by cancer stage

During March 2020, our breast surgical oncology section 
was mandated to create guidelines for prioritization of breast 
cancer operations that should not be delayed, and those that 
could safely be postponed. All operations in our institutions 
after this date would require approval from our section chief 
and ultimately the chair of the department of surgery prior to 
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being performed. These guidelines required a collaborative 
effort with our multidisciplinary team – surgical oncology, 
plastic surgery, radiation oncology, medical oncology, breast 
imaging, and breast pathology. See Supplemental Fig. 1 for 
the COVID guidelines that were used to approve the mas-
tectomies that were performed during March 2020. There 
are 3 patients in our cohort whose operation was performed 
prior to implementation of our institution COVID-19-related 
prioritization of breast surgery operations. This study reports 
the results of a quality improvement project, and unlike a 
study protocol, there were no strict exclusion criteria. All 
consecutive patients during this window of time were 
offered the same-day option and the results are reported. In 
our practice, patients with a known pre-operative positive 

node and a known indication for PMRT are counseled 
regarding increased risk of postoperative complications. As 
we continue to evolve surgical techniques, we found that 
muscle-sparing pre-pectoral implant placement can mitigate 
capsular contracture and decrease revision rates compared 
to subpectoral technique [15]. Patients who were not offered 
immediate reconstruction included those who were active 
smokers.

Same‑day surgery pathway

A perioperative pathway was developed in collaboration 
with a multidisciplinary team at Massachusetts General 
Hospital for same-day immediate implant-based breast 
reconstruction (Fig. 2). A concomitant enhanced recovery 
after surgery (ERAS) protocol was also conceived in con-
junction with our anesthesia colleagues. The perioperative 
pathway focuses on three main areas of patient contact: pre-
operative, day of surgery, and postdischarge. This pathway 
was adjusted in light of the COVID-19 outbreak in order to 
minimize patient visits to the hospital.

Pre‑operative

Patients were initially seen in the surgical oncology clinic 
after diagnosis of breast cancer was confirmed. Once it was 
determined that the patient would need a mastectomy for 
treatment of their breast cancer (unilateral or bilateral) they 
were educated by the surgical oncology team with regards 
to our perioperative pathway. This visit included informa-
tion regarding the role of a paravertebral block to reduce 
postoperative nausea and vomiting, shorten time to oral 
pain medications, and decreased length of stay. Data regard-
ing the efficacy of our ERAS protocol was reviewed and 
day surgery was offered to all patients who met inclusion 
criteria. Patients were then referred to plastic surgery for 
consultation regarding reconstruction. Given the current cli-
mate within the context of COVID-19 crisis, many patients 
underwent surgical oncology and plastic surgery consulta-
tion via video conferencing with patient pictures viewed by 
the plastic surgeon via a HIPAA approved secured system. 
Patients were provided educational materials newly created 
by the multidisciplinary team to limit the need for in-person 
postoperative visits, including access to online videos to 
review wound and drain care. Prescriptions for all medica-
tions needed postoperatively were sent electronically by the 
plastic surgery clinic to patient’s pharmacy. A referral to the 
hospitals case manager was initiated at this pre-operative 
visit to ensure that a visiting nurse was scheduled for a home 
visit on postoperative day (POD) #1. Pre-operative medica-
tions (Gabapentin, Tylenol, and Celebrex) were ordered by 
the surgical oncology clinic to be given the day of surgery 
upon arrival to the pre-operative area. All members of the 

Fig. 1  Inclusion criteria for patients selected for same-day mastec-
tomy and immediate breast reconstruction
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surgical team, anesthesia, peri-op nursing, and case man-
agers were alerted to the upcoming cases and prepared to 
maximize likelihood of same-day discharge.

Day of surgery

Upon arrival to the pre-operative area, routine evaluation 
was performed by the nursing staff and a patient check-
list was made to ensure completion of perioperative tasks 
(Fig. 3). Pre-operative medications were then administered. 
Paravertebral blocks are performed by the anesthesia pain 
team as part of the ERAS protocol. Once in the operating 
room, the planned surgical procedures were performed by 

the surgical oncologist and plastic surgery teams. The tis-
sue plane of implant placement was largely determined 
by the thickness of the mastectomy skin flap. In cases of 
robust mastectomy skin flaps with sufficient subcutane-
ous tissue thickness, the breast implant was placed in the 
pre-pectoral space and the reconstruction was usually car-
ried out in a single-stage. If the mastectomy skin flap was 
thin or viability judged to be suboptimal clinically, a tissue 
expander was placed in the subpectoral plane. Tumor size 
or oncologic characteristics did not influence the decision 
to perform pre-pectoral versus subpectoral reconstruction, 
the determinant of implant placement location and single 
versus staged approach is determined by mastectomy skin 
flap viability, which is supported by the literature [16, 17]. 
Anesthetic was administered using a strict total intravenous 
anesthesia (TIVA) protocol along with administration of at 
least two anti-emetics in order to maximize patient comfort 
and avoid postoperative nausea and vomiting.

After transfer to the recovery room, patients were eating, 
ambulating, and receiving oral medications for pain control. 
They were monitored for four hours and ultimately assessed 
by a representative from the surgical team to evaluate for 
signs of hematoma and readiness to be discharged. At this 
point, a discharge order was written and nursing reviews dis-
charge information and drain care. Visiting nursing associa-
tion (VNA) services are arranged prior to the day of surgery, 
with patients having already received their prescriptions, 
thereby simplifying discharge.

Post discharge

All patients were contacted through virtual patient portal by 
the plastic surgery clinic one day after discharge to ensure 

Fig. 2  Same-day mastectomy and immediate breast reconstruction 
protocol, modified in the setting of COVID-19 to convert in-person 
pre-operative and postoperative evaluations to online visits. Impor-
tantly, drain management and removal are facilitated by visiting nurs-
ing services in an attempt to minimize nosocomial viral exposure and 
decrease resource utilization

Fig. 3  Peri-operative checklist for the same-day mastectomy and 
immediate breast reconstruction protocol
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that the patient was doing well and to answer any questions. 
Our standard before the crisis was to have a first postopera-
tive appointment for three consecutive weeks, with one drain 
removed at week 1, last drain removed at week 2, and patient 
checked for seroma, and final healing at week 3. During 
the crisis, in an effort to minimize patient travel and limit 
nosocomial viral exposure, these visits were converted to 
virtual with visiting nurses performing drain removal at the 
patient’s home or local hospital.

Data collection and statistical analysis

Variables recorded for each patient were age at surgery, lat-
erality of cancer, type of mastectomy, neoadjuvant chemo-
therapy, mastectomy type (nipple-sparing v. skin-sparing), 
axillary management (axillary lymph node dissections and 
sentinel node biopsies), and reconstruction type (direct-
to-implant or tissue expander reconstruction). Primary 
endpoints of interest include operating time, disposition 
(admission vs. discharge), time interval between surgical 
closure and discharge, re-admission rate, and emergency 
department presentation. The following postoperative com-
plications were identified: hematoma requiring a return trip 
to the operating room, infection requiring a return trip to the 
operating room.

Data was analyzed using SPSS 25 (IBM Corp., Armonk, 
NY). Summary statistics were calculated for patient demo-
graphics, clinical and surgical characteristics, and primary 
and secondary endpoints. Patient demographics (age and 
BMI) were compared to those reported in prior publications 
from our institution using a two-sided unpaired t-test test for 
continuous variables.

Results

Patient demographic and clinical characteristics

We enrolled a total of 15 patients. The mean age of the 
women at the time of surgery was 45.38 ± 6.86 years. Eleven 
patients underwent unilateral mastectomy while four patients 
underwent bilateral mastectomy. Eleven patients underwent 
mastectomy with sentinel lymph node biopsy compared 
with three patients who underwent mastectomy with axil-
lary lymph node dissection. Nipple-sparing mastectomy 
was performed in 11 (73.33%) patients, while skin-spar-
ing mastectomy was performed in 4 (26.67%). Direct-to-
implant immediate breast reconstruction was performed in 
11 breasts and tissue-expander-based reconstruction in 8 
breasts. In addition, implant placement in the pre-pectoral 
plane (n = 11, 57.90%) outpaced submuscular reconstruc-
tion (n = 8, 42.10%). Importantly, the decision for adjuvant 
chemotherapy and postmastectomy radiation is dependent 

on evaluation of tumor oncotype, the results of which often 
return weeks after mastectomy. As such, data regarding 
oncologic management is largely incomplete. Importantly, 
four breasts demonstrated simultaneous DCIS and IDC 
pathologies. The remaining oncologic characteristics are 
detailed in Table 1. Further, reconstruction at the time of 
mastectomy is not dependent on whether the patient will 
need adjuvant chemotherapy or adjuvant radiation therapy. 
The rate of prior irradiation in our patient population was 
6.67% (n = 1), with four patients having undergone neoadju-
vant chemotherapy (26.67%). Patient demographics are pre-
sented in Table 1. Of note, when comparing patient demo-
graphics to patient cohorts in previous publications from our 
institution, we could not identify a statistically significant 
difference in age (p = 0.60) and BMI (p = 0.94).

Evaluation of efficacy endpoints

The mean operative time for mastectomy with imme-
diate breast reconstruction was 151.27 ± 33.14  min 
(2.52 ± 0.55 h). In contrast, the average time of mastectomy 
without reconstruction was 80.54 ± 24.34 min (1.34 ± 0.41 h) 
(n = 13). The time interval from surgical closure to discharge 
for patients that underwent mastectomy and reconstruction 
was 301.27 ± 77.13 min (5.02 ± 1.29 h) and time to dis-
charge without reconstruction was 249.29 ± 113.58 min 
(4.15 ± 1.89 h), where 6 patients were excluded from this 
comparison as they were admitted due to associated comor-
bid conditions. Patients without reconstruction were older, 
more likely to have undergo chemotherapy and have comor-
bid medical conditions. Therefore, reconstruction added 1 h 
and 20 min to the total case time and less than 1 h to the 
time interval from surgical closure to discharge. In bilateral 
cases, the plastic surgeon begins reconstruction after one 
breast is removed to work concurrently with the surgical 
oncologist in order to minimize operative time. All patients 
enrolled in the same-day immediate breast reconstruction 
protocol were discharged home, with no re-admission or 
emergency department visits (Table 2). During virtual visits, 
patients were questioned about any local emergency room 
visits for postoperative complications and these responses 
were corroborated by independent review of external medi-
cal records.

Evaluation of safety endpoints

No postoperative complications were observed for patients 
undergoing same-day immediate breast reconstruction with 
30-day postoperative follow-up. Importantly, incidence 
of hematoma was not observed in the 24-h postoperative 
period, during which time a patient would otherwise have 
been admitted and monitored for development of early com-
plication. All of our patients were seen by a visiting nurse 
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on either POD #1 or POD #2. Drains were removed without 
difficulty either by VNA or qualified healthcare provider 
locally without requiring the patient to return to our hos-
pital. We reduced the number of postoperative visits from 
2 visits per patient, which was standard protocol prior to 
same-day surgery implementation, to 0 visits per patient 
postimplementation.

Discussion

Given the rapid spread of COVID-19 and the need for 
deliberate resource prioritization, the implementation of a 
resource-limited operative protocol for immediate implant-
based breast reconstruction is of critical importance. Same-
day mastectomy and immediate breast reconstruction have 
been proposed as safe, economic methods of conferring 
oncologic and reconstructive treatment, while reducing 
resources and inpatient volume on hospital systems [18, 19]. 
These protocols have yet to be widely implemented, and 
few studies have been conducted to demonstrate reliability 
of technique. The present study serves as a pilot, demon-
strating the safety and efficacy of a novel same-day surgery 
pathway for immediate breast reconstruction at our hospital 
using virtual and telehealth operative consultation and evalu-
ation during the growing COVID-19 crisis. At the time of 
writing, Massachusetts ranks fourth in the USA in the num-
ber of COVID-19 cases, with our hospital currently treat-
ing over 40 COVID-19 patients in the ICU. We are not yet 
overwhelmed by the surge of patients and, as such, are still 
able to carry out operations for symptomatic and high stage 
cancer patients at this time. By performing essential postop-
erative assessments through remote telemedicine or at-home 
visits, we hope to reserve availability of inpatient beds for 
COVID-19 cases and decrease the risk of transmission to 
patients recovering from immediate breast reconstruction.

Development and implementation of a same-day sur-
gery protocol requires extensive communication and col-
laboration among primary stakeholders, in an effort to 
target areas of traditional operative course that can be 
consolidated or made remote. In light of the COVID-19 
pandemic, in-person pre-operative visits were foregone 

Table 1  Clinical characteristics

SD standard deviation, BMI body mass index, IDC invasive ductal 
carcinoma, DCIS ductal carcinoma in-situ, DTI direct-to-implant, TE 
tissue expander
a Given variability in time interval of pathologic evaluation, oncotype 
for 4 cases were recorded per core needle biopsy. Additionally, 
genetic testing results were for 4 patients were unknown given short 
follow-up duration
b Denotes data presented by breast (n = 19)

Patient characteristics n (%)

Patient demographics 15
 Average age ± SD, years 45.20 ± 7.06
 BMI ± SD, kg/m2 24.80 ± 4.58
 Smoking 0 (0.00)
 Diabetes 0 (0.00)
 Obese 2 (13.33)
 Neoadjuvant chemotherapy 3 (20.00)
 Prior radiation 1 (6.67)

Oncologic  characteristicsa

 BRCA carrier 1 (6.67)
 PALB2 carrier 0 (0.00)
 PTEN carrier 0 (0.00)
 Negative genetic testing 8 (53.33)

IDCb 8 (42.11)
 Grade 1 2 (25.00)
 Grade 2 2 (25.00)
 Grade 3 4 (50.00)

DCISb 15 (78.95)
 Grade 1 0 (0.00)
 Grade 2 5 (33.33)
 Grade 3 10 (66.67)

T-size
 T1 9 (60.00)
 T2 3 (20.00)
 T3 2 (13.33)
 Unknown 1 (6.67)

Nodal status
 N0 9 (60.00)
 N1 1 (6.67)
 N2 2 (13.33)
 N3 1 (6.67)
 Unknown 2 (13.33)

Sentinel node biopsy 11 (73.33)
Axillary lymph node dissection 3 (20.00)
Procedure laterality
 Unilateral 11 (73.33)
 Bilateral 4 (26.67)

Implant  placementb

 Pre-pectoral 11 (57.90)
 Subpectoral 8 (42.10)

Mastectomy type
 Skin-Sparing 4 (26.67)
 Nipple-Sparing 11 (73.33)

Reconstruction stageb

 Single-stage (DTI) 11 (57.90)
 Two-stage (TE) 8 (42.10)

Table 2  Efficacy outcomes for same-day immediate breast recon-
struction

SD standard deviation

Efficacy endpoints n (%)

Mean operative time ± SD, minutes 151.27 ± 33.14
Mean time interval to discharge ± SD, minutes 301.27 ± 77.13
Re-admissions 0 (0.00)
Emergency department visits 0 (0.00)
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in favor of online evaluation, providing patients with 
access to educational videos and informative documents 
to facilitate shared decision making. Importantly, post-
operative management was conducted via telemedicine, 
with the plastic surgeon assessing for immediate compli-
cation or the need for in-person evaluation within 24 h 
of reconstruction. Subsequent 1-week and 2-week visits 
were conducted virtually, with VNA services utilized for 
drain removal. These modifications to the existing same-
day surgery protocol minimized risk of viral exposure to 
patients recovering from surgery, particularly important in 
this patient population that may need to undergo immune 
compromising chemotherapy [20, 21].

In this report, the average time interval between operation 
and discharge was 5.02 ± 1.29 h, with no re-admissions or 
emergency department visits, which is significantly lower 
than the national average of overnight admission in hos-
pitals employing traditional postmastectomy protocols [22, 
23]. Our institution performs an estimated 350–400 imme-
diate breast reconstructions annually. The implementation 
of a same-day surgery pathway could save the hospital an 
equivalent number of inpatient bed days, thereby signifi-
cantly reducing cost and increasing capacity. We recognize 
that the number of patients in our pilot study is small and 
our median follow up was 8 days. However, none of the 
patients experienced complication, demonstrating same-day 
immediate breast reconstruction to be a safe alternative to 
conventional treatment paradigm [24–29].

Essential in the development of a successful perioperative 
pathway is the use of appropriate patient selection criteria. 
In the case of COVID-19, resource allocation should be pri-
oritized based on tumor burden and cancer grade, thereby 
providing timely oncologic treatment and breast reconstruc-
tion to those with the most immediate need. Non-essential 
procedures that may provide modest psychologic and physi-
ologic benefit, such as contralateral prophylactic mastec-
tomy, can be avoided in favor of decreasing complications 
associated with the contralateral breast, which could strain 
limited medical resources during the postoperative period 
[30–32]. Recent studies from our group have demonstrated 
comparable safety profile between direct-to-implant pre-
pectoral reconstruction and traditional subpectoral recon-
struction [33]. For patients with PMRT, pre-pectoral breast 
reconstruction is associated with lower rates of capsular con-
tracture and need for revision compared with subpectoral 
implant placement [15]. In addition, for cases where autolo-
gous breast reconstruction is planned, immediate implant 
placement within the pre-pectoral space can be used as a 
“space-holder” during the time of crisis as a bridge to sub-
sequent autologous reconstruction when feasible. Since pre-
pectoral breast reconstruction is far less resource intensive 
than autologous free tissue breast reconstruction, a larger 
number of patients can be treated with this “space-holder,” 

complete adjunctive chemotherapy or radiation, then com-
plete autologous free tissue transfer at a later date.

Prioritization of patients with high-grade cancer may 
uniformly increase the baseline operative risk of the entire 
patient cohort, with greater pre-operative morbidity associ-
ated with tumor burden and the tendency toward axillary 
lymph node dissection, which have previously been demon-
strated to be independent risk factors for infection [34–36]. 
It is important to consider the relative benefit of immedi-
ate implant placement versus primary closure and delayed 
reconstruction. Infection in a patient without prosthesis 
placement can be successfully treated with oral or intrave-
nous antibiotics. In contrast, infection in those with immedi-
ate reconstruction will almost certainly require unplanned 
return to the operating room resulting in higher resource 
utilization in the already limited setting of the COVID-19 
crisis.

The success of implant-based breast reconstruction is 
contingent on the viability of the mastectomy skin flap. 
Patients were counseled that if during surgery the mastec-
tomy skin flap was judged to have viability issues clinically, 
the implant will not be placed, and the skin flap will be 
closed after excision of the ischemic area of concern. In all 
the cases examined, we did not abort implant placement. 
While autologous reconstruction may improve the viability 
of the overlying mastectomy skin flap in some instances, the 
additional resources required for autologous reconstruction 
renders it difficult to apply during the COVID-19 surge when 
capacity and resources are limiting factors.

Invariably, the need for resource conservation will con-
tinue to rise as cases of COVID-19 increase. For example, 
the utilization of personal protective equipment (PPE) dur-
ing COVID-19 for elective operations can be a source of 
concern for many hospitals around the country. At the time 
of writing, many hospitals have implemented N95 recycling 
programs and PPE does not appear to be limiting necessary 
procedures. Additionally, this pathway of same-day mastec-
tomy and reconstruction is proposed to also be useful dur-
ing emergence from the COVID-19 surge, where capacity 
is still under strain as hospitals work through the backlog of 
patients awaiting oncologic operations.

In the event that patient demand far exceeds supply, hos-
pital networks will need to scale-back on the number of mas-
tectomy and breast reconstruction cases performed, instead 
diverting resources to treatment efforts for COVID-19. How-
ever, in the time interval before or after the peak incidence of 
COVID-19 surge, we anticipate a tenable need for efficient 
surgical practice to alleviate the expected backlog of breast 
cancer cases resulting from the re-allocation of resources 
toward COVID-19. The merit of this same-day surgery pro-
tocol is the ability to safely and efficiently decrease resource 
utilization, while implementing virtual patient visits to meet 
the challenges posed by COVID-19. We acknowledge the 



686 Breast Cancer Research and Treatment (2020) 182:679–688

1 3

limitation of the small sample size and short follow-up dura-
tion in the present study. However, this patient cohort was 
well matched compared to those in previous publications 
from our institution, namely in age and BMI, suggesting 
that these patients are representative of the patient cohort 
that normally undergoes mastectomy and immediate breast 
reconstruction [37]. In addition, immediate postoperative 
complications that require hospital re-admission and opera-
tive management, namely hematoma, tend to occur within 
3 days of breast reconstruction [38]. As such, nearly one 
week of follow-up should be sufficient to identify postop-
erative hematoma in patients at risk for implant loss and in 
need of salvage procedures. Therefore, we felt it necessary 
to disseminate this information in a timely manner given 
the escalation of the COVID-19 crisis, especially if this 
protocol can be helpful to our community. Additionally, it 
stands to reason that this same-day surgery pathway may 
not be generalizable across all institutions given likely limi-
tations in accessibility, resource funding, and telemedicine 
capabilities. The success of this same-day protocol does 
demonstrate that a transition to outpatient surgical facili-
ties for breast reconstruction may be feasible in the near 
future, given appropriate patient selection, pre-operative 
counseling, surgical planning, and resource optimization. 
We hope that this successful implementation of a same-day 
protocol for immediate breast reconstruction will serve as 
a framework for other institutions to incorporate techniques 
or develop efficient, cost-effective pathways for immediate 
breast reconstruction during these unprecedented times.

Conclusion

This early experience demonstrates that an efficient mas-
tectomy and immediate breast reconstruction can be oper-
ationalized to meet acute constraints of hospital capacity 
and resources. This perioperative pathway can be readily 
modified to utilize virtual patient visits in the setting of the 
COVID-19 crisis to conserve resources, increase inpatient 
capacity, and minimize viral exposure for patients recov-
ering from surgery. This work is particularly timely given 
the acute need for well-defined protocols for oncologic and 
reconstructive procedures during the COVID-19 pandemic.
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