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Introduction

Coronavirus disease 2019 (COVID-19) has spread worldwide, and
the World Health Organization categorized it as a pandemic on
March 11, 2020. The COVID-19 pandemic has had a major impact
on hospitals throughout the globe and caused a collapse of medical
care in many regions. Although Tokyo did not experience a medical
collapse, several major hospitals were affected. There were no restric-
tions on hospital admission, and all hospital wards were free to admit
patients. However, due to surgical restrictions, many surgeries were
canceled and surgical admissions were postponed. Patient-initiated
suppression of medical visits further decreased the number of pa-
tients who were admitted to the hospital.

On April 10, 2020, the Tokyo Metropolitan Government declared
a state of emergency. In response, the hospital decided to strictly lim-
it the number of surgical cases in accordance with the COVID-19
surgical triage guidelines issued by the American College of Sur-
geons. The operating room (OR) restrictions began on April 20,
2020. Only urgent operations were performed, except for those re-
quiring only local anesthesia.

Before the pandemic, the department of breast surgery scheduled
up to six surgeries per week, and approximately 250 to 300 breast
cancer surgeries were performed annually. Breast surgeons decided
to postpone all surgeries beginning in mid-April 2020. In June 2020,
the restrictions were relaxed after the lifting of the national emergen-

cy declaration, and three operations per week were permitted. In Au-
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gust 2020, the OR schedule reverted to normal.

This study sought to determine how patients requiring surgery for
breast cancer or breast reconstruction at the Tokyo Medical Univer-
sity Hospital were affected by the COVID-19 pandemic.

Methods

This retrospective single-center chart review was approved by the In-
stitutional Review Board of Tokyo Medical University. We investi-
gated the treatment of breast cancer patients during the following
periods: (1) April to July 2020 (when surgery under general anes-
thesia was restricted); (2) August to November 2019 (the period af-
ter the Allergan recall, discussed later); or (3) April to July 2019 (1
year prior to the survey period in [1]).

During these periods, patients diagnosed with breast cancer or re-
ferred after diagnosis to an outpatient breast clinic, patients referred
from outpatient breast clinics to outpatient plastic surgery clinics for
breast reconstruction, and patients awaiting breast reconstruction
(e.g., autologous tissue reconstruction, implant reconstruction, and
nipple-areola reconstruction) at an outpatient plastic surgery clinic
were included. The number of patients with breast cancer or under-
going breast reconstruction, the number of surgeries and surgical
procedures, the number of postponed surgeries and reasons, and
changes in the number of reconstructive procedures were collected

from medical records.

Triage and prioritization of breast surgery during the COVID-19
pandemic

The Japan Surgical Society announced a surgical triage protocol un-
der COVID-19 based on the American College of Surgeons protocol
on April 14, 2020. We created our own triage for breast cancer based
on the Japan Surgical Society protocol. Patients with breast cancer
were divided into three categories:

(1) High-priority (requiring urgent treatment)

« Salvage operation for surgical complications, such as hematoma
removal or revision of an ischemic autologous flap

« Rapidly growing phyllodes tumor

(2) Medium-priority (treatment delay could worsen outcomes)

« Stage I and II hormone receptor-positive: surgery is postponed
and endocrine therapy is administered.

* T2 or N1 hormone receptor-positive human epidermal growth
factor receptor-2 (HER2)-negative breast cancer: neoadjuvant
chemotherapy is administered as an alternative to endocrine
therapy.

* Triple-negative or HER2-positive breast cancer: surgery is con-
sidered depending on local conditions.

(3) Low-priority (immediate treatment not required and can be

deferred)

« Prophylactic surgery: surgery is postponed.

* Ductal carcinoma in situ: surgery is postponed.

* Re-excision of positive margins and cases of effective neoadju-
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vant endocrine therapy: surgery is postponed

Triage and prioritization of reconstructive treatment during the
COVID-19 pandemic

Triage and prioritization were performed in accordance with the rec-
ommendations of the American College of Surgeons and American
Society of Plastic Surgeons [1,2]. Only tissue expander insertions
were allowed for immediate reconstruction. Patients who requested
autologous tissue reconstruction were recommended to undergo im-
mediate two-stage breast reconstruction. All implant replacements,
autologous replacements (as the second operation in two-stage re-
construction), and delayed reconstructions were canceled, although
this policy was eliminated after the relaxation of the OR restrictions.
However, implant replacement was considered for patients whose
surgeries had previously been canceled due to the Allergan recall.
Nipple-areolar complex (NAC) reconstruction under local anesthe-

sia continued during the pandemic.

Results

A summary of the results is shown in Figs. 1, 2 and Tables 1-4.
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Breast cancer and breast reconstruction patients during the pandemic
period (April to July 2020)

Fifty-six patients were candidates for breast cancer surgery during this
period. Seventeen breast cancer surgeries that were planned between
April 1 and April 19 were unaffected by the OR restrictions. From
April 20 to June 31, 39 breast cancer surgeries were scheduled, but 26
(66.7%) were postponed due to the level of priority (medium or low).
Forty-one breast reconstruction surgeries were planned during this
period. Seventeen additional patients underwent breast reconstruc-

tion but did not have surgery scheduled during the specified period.

Postponed surgeries during the pandemic period

Primary breast cancer surgery was postponed in 26 patients (19 me-
dium-priority patients and seven low-priority patients). All post-
poned medium-priority patients received neoadjuvant endocrine
treatment (oral tamoxifen or aromatase inhibitors) while awaiting re-
scheduling. The duration of neoadjuvant endocrine therapy was rela-
tively short (less than 1-3 months). Surgeries were performed later
in the pandemic period using surgical slots in the plastic surgery de-
partment. All surgeries in the low-priority group were postponed

once and performed at a later date.

Cases performed
before restriction of operating room use
between April 1-19, 2020

Immediate
reconstruction

\

Middle priority cases: 19/19
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surgeries 2 |
postponed

Fig. 1. Breast cancer surgery postponement in the three periods.

Low priority cases: 7/7

)
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Number of
surgeries 20
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Secondary reconstruction: TE=3, SBI=3

Autologous =5

Delayed one-stage reconstruction:
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Fat injection: 1

Fig. 2. Breast reconstruction postponement in the three periods. TE, tissue expander; SBI, silicone breast implant; NAC, nipple-areolar complex.
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Table 1. Surgery postponement during the COVID-19 pandemic (April
20 to July 31, 2020)
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Table 2. Operations postponed during the period after the Allergan
recall (August 1 to November 30, 2019)

No. of No. of No. of No. of
Surgery surgeries  surgeries Surgery surgeries surgeries
planned postponed planned postponed
Primary breast High-priority cases 13 0 Primary breast cancer surgery 105 0
cancer surgery Medium-priority cases 19 19 Breast reconstruction surgery
Low-priority cases 7 7 Immediate One-stage Autologous tissue 6 0
Total 39 26 Two-stage Tissue expander 6 3
Breast reconstruction surgery Silicone breast implant? 8 8
Immediate One-stage  Autologous tissue 3 1 Autologous tissue® 2 0
Two-stage  Tissue expander 15 6 Delayed One-stage Silicone breast implant 0 0
Silicone breast implant? 7 6 Autologous tissue 8 0
Autologous tissug? 6 ) Two-stage Silicone breast implant? 0 0
Delayed One-stage ~ Silicone breast implant 0 0 NAC reconstruction Graft/flap ® 0
Autologous tissue 2 2 Tattoo 14 0
Two-stage  Silicone breast implant? 0 0 Fat injection 1 0
NAC reconstruction Graft/flap 2 1 Total 40 6
. Tattoo ° 0 NAC, nipple-argolar complex.
Fat injection 1 1 “Replacement.
Total 41 22

Seventeen cases were excluded before the restriction of operating room use.
COVID-19, coronavirus disease 2019; NAC, nipple-areolar complex.
IReplacement.

We postponed 22 of 41 breast reconstruction surgeries. Details of
the reconstructive procedures are shown in Table 1. Thirteen surger-
ies were postponed at the surgeon’s request and nine at the patient's

request, mostly due to fears of contracting COVID-19 in the hospital.

Surgeries performed during the pandemic period

Surgery was performed in 56 patients during the pandemic period
(including 17 patients who underwent surgery before the OR restric-
tion), as follows: total mastectomy in nine patients, partial mastecto-
my in 29 patients, breast reconstruction in 11 patients, and others
(hematoma evacuation and axillary lymph node dissection) in seven
patients. Two immediate one-stage breast reconstructions, 11 imme-
diate two-stage breast reconstructions, and six NAC reconstructions

were performed.

Oncological outcomes of the triaged breast cancer patients

The triage of patients with breast cancer did not result in any adverse
oncological outcomes. No disease progression was observed during
the study period in any of the medium-priority patients for whom

surgery was postponed (Table 4).

The period after Allergan announced a recall (August to November 2019)
The results for the second period are shown in Table 2. A statement
with regard to the significant number of breast implant-associated
anaplastic large cell lymphoma cases was issued by Allergan in July
2019. In Japan, the Allergan product was the only approved implant
at that time. Six surgeries were postponed due to the Allergan recall.
One patient was switched to autologous tissue reconstruction, four

awaited implant replacement surgery, and one reconstruction was
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Table 3. Operations postponed 1 year prior to COVID-19 closure (April 1
to July 31, 2019)

No. of No. of
Surgery surgeries surgeries
planned postponed
Primary breast cancer surgery 9 0
Breast reconstruction surgery
Immediate One-stage Autologous tissue 3 0
Two-stage Tissue expander 7 0
Silicone breast implant? 4 0
Autologous tissue? 0 0
Delayed One-stage Silicone breast implant 1 0
Autologous tissue 0 0
Two-stage Silicone breast implant? 1 0
NAC reconstruction Graft/flap 4 0
Tattoo 14 0
Fat injection 0 0
Total 34 0

COVID-19, coronavirus disease 2019; NAC, nipple-areolar complex.
JReplacement.

canceled at the patient's request. COVID-19 clearly had a greater im-
pact on more patients than the Allergan recall in terms of postponed
surgeries. However, COVID-19 had only a short-term impact, be-
cause the restrictions were lifted after the number of infected indi-

viduals decreased.
One-year prior to the COVID-19 pandemic period (April to July 2019)

The results for the third period studied in this research are shown in

Table 3. No surgeries were postponed during this period.

Discussion

Few studies have described triage methods and reported patient turn-

over during the COVID-19 pandemic, and none have closely com-
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Table 4. Cases of high-priority surgery during the COVID-19 restriction period
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No. Age (yr) Tstage Nstage M stage 2{25:' Subtype Neoadjuvant chemotherapy regimen Reconstruction Bt or Bp  SLNB or Ax
1 51 1 0 0 | Luminal-HER2 EC followed by DOC/HER/PER - Bt Ax
2 71 2 1 0 IIB Luminal (Ki-67: 40%) EC followed by DOC - Bt Ax
3 59 1 1 0 IIA Luminal-HER2 EC followed by DOC - Bp Ax
4 32 2 0 0 1A Luminal-HER2 EC followed by DOC/HER+mono HER TE NSM SLNB
5 50 2 1 0 IIB Luminal (Ki-67: 40%)  EC followed by DOC - Bt Ax
6 49 2 0 0 1A HER2-enrich EC followed by DOC/HER/PER TE SSM SLNB
7 69 2 2a 0 1A Triple-negative ddeC followed by DOC - Bp AX
8 34 2 1 0 IIB Luminal (Ki-67: 40%)  ddEC followed by ddPacli TE NSM Ax
9 52 4b 1 0 1B Luminal EC followed by DOC - Bt Ax
10 57 2 1 0 IIB Triple-negative ddeC followed by ddPacli - Bp AX
11 42 4b 1 0 B Luminal ddEC followed by ddPacli - Bt Ax
12 62 2 0 0 1A Luminal-HER2 EC followed by DOC/HER - Bt SLNB
13 39 4h 1 0 B Luminal ddEC followed by ddPacli - Bt Ax

COVID-19, coronavirus disease 2019; HER2, human epidermal growth factor receptor-2; EC, epirubicin and cyclophosphamide; DOC, docetaxel; HER, trastuzumab;
PER, pertuzumab; dd, dose-dense; Pacli, paclitaxel; TE, tissue expander; Bt, breast total resection; Bp, breast partial resection; NSM, nipple-sparing mastectomy;
SSM, skin-sparing mastectomy; SLNB, sentinel lymph node biopsy; Ax, axillary lymph node dissection.

pared the number of surgeries and surgical procedures with those
performed before the pandemic [3-5]. The objectives of the triage
protocol defined herein were to prevent infection of medical person-
nel, appropriately allocate medical resources, and avoid affecting pa-
tients” prognoses. The oncological prognoses of the patients included
in this study were unaffected; therefore, the response plan was ex-
tremely successful. However, differences in race, wealth, and insur-
ance availability vary across countries. Therefore, care must be taken
when adapting this triage plan outside of Japan, as triage needs to be
flexible and varied to avoid treatment disparities [6-8]. Axillary lymph
node dissection was performed in 10 of 13 (76.9%) cases undertriage.
These 10 cases were diagnosed with a higher clinical stage and posi-
tive axillary lymph nodes at the time of initial diagnosis. Overall, there
was a tendency to prioritize oncologically high-risk cases.

Patients in the medium-priority group were the most difficult to
manage. All patients in this group received neoadjuvant endocrine
therapy during surgery deferral [9,10]. Neoadjuvant endocrine ther-
apy increases the response rate and improves surgical outcomes for
hormone receptor-bearing breast cancer [11-13]. Despite its under-
utilization, this was a management option even before the COV-
ID-19 pandemic. We administered this treatment to 19 patients dur-
ing surgical postponement, and this triage was successful. No pa-
tients had advanced breast cancer due to delayed breast cancer sur-
gery during the COVID-19 crisis, which is similar to the findings
from a single hospital in South Korea [14].

Furthermore, the medium-priority group included a patient who
requested immediate breast reconstruction. Breast reconstruction
plays an important role in the cosmetic aspect of breast cancer sur-
gery; however, it was difficult to prioritize this procedure. During the
pandemic, the avoidance of immediate breast reconstruction was

preferable because immediate reconstruction is associated with more

complications and subsequent reoperation than simple mastecto-
mies [15,16]. Autologous tissue reconstruction, which is particularly
time-consuming, was discouraged. According to an opinion survey,
63.4% of breast cancer specialists in Brazil recommended immediate
reconstruction, but only 3.4% recommended autologous tissue re-
construction [17]. Some reports have indicated that breast recon-
struction during the COVID-19 pandemic was limited to immediate
tissue expander insertion and silicone breast implant replacement
only [3,4]. Avoiding autologous tissue reconstruction reduces the
operation time and hospital stay, and awake surgery has been report-
ed as a method to reduce the operation time [18].

The need for reconstruction makes breast cancer different from
other malignancies, making the treatment of breast cancer during a
pandemic more complex. After OR restrictions were relaxed, breast
surgeons and plastic surgeons recommended the gradual resumption
of tissue expander insertion procedures. In July 2020, we were able
to perform two primary ﬁrst-stage autologous tissue reconstructions.
Moreover, the number of NAC reconstructions under local anesthe-
sia decreased as compared to the usual number because these opera-
tions were not planned during the pandemic period.

The limitation of this study was the relatively small number of pa-
tients in this single-center study, which was conducted at a hospital
in Tokyo, where the spread of COVID-19 was relatively low by global
standards. In addition, a collapse of the medical system did not occur
in Tokyo, and medical resources were not significantly constrained,
except for the use of ORs.

It is of the utmost importance to strike a balance between appro-
priate treatment, adherence to the patient's preferences, and the limi-
tations of social and hospital conditions when making treatment de-
cisions. A variety of simulations may be required to prepare for future

pandemics [19]. During the COVID-19 pandemic, a significant
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number of breast cancer and breast reconstruction surgeries had to
be postponed. The triage and prioritization plan that we implement-
ed resulted in none of the patients having disease progression during
the restriction period, which demonstrates that this novel strategy

was appropriate.
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