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Abstract
Purpose  During the COVID-19 pandemic, most breast surgery for benign and malignant conditions has been postponed, 
creating a backlog of patients who will need surgery. A fair and transparent system for assessing the risk of further delaying 
surgery for individual patients to prioritize surgical scheduling is needed.
Methods  Factors related to risk of delaying surgery for breast patients were identified. Scores were assigned to each factor, 
with higher scores indicating a greater risk from delaying surgery. REDCap and Microsoft Excel tools were designed to 
track and score delayed patients.
Results  Published data and multidisciplinary clinical judgement were used to assign risk scores based on patient and tumor 
factors, length of delay, and tumor response to preoperative therapy. Patients completing neoadjuvant chemotherapy were 
assigned the highest scores as their options for delaying surgery are most limited. Among patients receiving neoadjuvant 
endocrine therapy or no medical therapy, higher scores were assigned for low-estrogen receptor or high-genomic risk scores, 
higher grade, larger tumors, younger age and longer delay. High priority scores were assigned for progression during pre-
operative therapy. Low scores were assigned for re-excisions, atypical lesions and other benign indications. There was good 
agreement of the tool’s ranking of sample patients with rankings by experienced clinicians. The tool generates risk-stratified 
patient lists by surgeon or institution to facilitate assignment of surgery dates.
Conclusions  This tool generates a clinically consistent, risk-stratified priority list of breast surgical procedures delayed by 
the COVID-19 pandemic. This systematic approach may facilitate surgical scheduling as conditions normalize.
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Introduction

During the COVID-19 pandemic, surgery for breast cancer 
and other breast conditions is severely restricted as operat-
ing rooms become ICU’s, OR staff are deployed for urgent 
COVID-19 care, and preservation of personal protection 
equipment and critical care medications is necessary. Many 
breast cancer patients are being managed with neoadjuvant 
endocrine therapy or chemotherapy to delay surgery. There 

are inflexible limits to the duration of most neoadjuvant 
chemotherapy regimens, and surgery will become urgent for 
these patients. Some patients receiving neoadjuvant endo-
crine therapy may develop progressive disease, increasing 
the urgency for their surgery.

It is expected that OR availability for breast surgery 
will increase only gradually. When access improves, the 
significant backlog of delayed patients will compete with 
newly diagnosed patients for operating room time. Although 
broad guidelines have been issued for initial prioritization 
of surgery for breast conditions [1, 2] and for other surgical 
patients [3], there is no clear guidance for determining order 
of surgery among a large number of delayed breast surgery 
patients. A system for assessing the risk of further delaying 
surgery and prioritizing access to the OR is needed. Fairness 
and transparency must be central features of such a system.
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To address this need, we created a system for scoring 
risk of delaying breast surgery to help prioritize assignment 
of surgical dates. Using published data and multidiscipli-
nary clinical judgement, scores were assigned to patient 
and tumor risk factors and to length of delay. Patients were 
assessed at diagnosis and for response during treatment to 
determine the safety of additional delay versus the urgency 
of proceeding with surgery.

Tools were created to allow rapid entry of patient data, 
with automatic calculation and updating of risk scores, to 
generate risk-stratified lists of breast patients whose surgery 
has been delayed.

Methods

Factors related to risk of delaying surgery for breast surgery 
were identified by a multidisciplinary breast team and scores 
assigned based on the estimated contribution of each factor 
to risk. Factors used for T1-2N0, estrogen-receptor positive 
(ER+) patients included:

•	 Endocrine responsiveness estimated by genomic risk test-
ing [4–6] if performed, or by percentage of cells staining 
ER+ and/or progesterone receptor positive (PR+), and 
intensity of immunohistochemistry (IHC) staining

•	 Tumor grade
•	 Tumor size
•	 Axillary node status
•	 Patient age
•	 Time since biopsy
•	 Evidence of progression on follow up imaging and/or 

physical examination

For patients receiving neoadjuvant chemotherapy, chemo-
therapy regimen received, date of final chemotherapy dose 
and ER status were recorded.

Positive lumpectomy margins and non-malignant con-
ditions were assigned low scores but included to create a 
comprehensive list of delayed surgeries. Factors scored for 
patients without cancer included presence of atypical ductal 
hyperplasia (ADH) or other atypia.

Additional data collected included surgeon name and 
institution to create risk stratified lists by surgeon or by 
institution. Tools were prepared in both REDCap [7, 8] and 
Microsoft Excel formats.

To compare the priority rankings generated by the scor-
ing tool with ranking by clinical judgement, we created 10 
hypothetical patients with newly diagnosed ER+ breast can-
cers. A second scenario included updated information on 
the initial 10 patients’ responses to treatment and 5 newly 
diagnosed patients. Priority ranking for surgery calculated 
by the tool was compared with priority rankings by 3 breast 

surgeons who had not participated in creating the scoring 
system.

Results

Assignment and justification of risk scores

Patient and tumor factors thought to impact risk of delaying 
breast surgery were identified by a multidisciplinary breast 
team and each assigned a score, with higher scores indicat-
ing greater potential risk from delaying surgery. Scores were 
assigned using published data when available (Table 1), and 
using multidisciplinary clinical judgement where data was 
lacking. Score assignments assumed that patients complet-
ing neoadjuvant chemotherapy should proceed with surgery 
on schedule except under the most extreme resource limita-
tions. ER- tumors received priority over ER+ and human 
epidermal growth factor 2 positive (HER2+) tumors, since 
endocrine therapy or anti-HER2 therapy might be used to 
delay surgery for these patients. Assignments assumed that 
most ER+ , T1-2N0-1 patients can defer surgery for several 
months with neoadjuvant endocrine therapy, but must be 
monitored and proceed urgently to surgery or other systemic 
therapy for progression. It was assumed that most surgery for 
positive lumpectomy margins, risk reduction, benign lesions 
and non-reconstruction cosmetic reasons can be deferred 
until COVID-19 delayed cancers have been treated.

Scores were assigned to separate patients into 3 groups 
and create a range of scores within each group for eventual 
assignment of surgical dates: (1) Very urgent (score ≥ 30), 
narrow window for safe surgery, for example, patients com-
pleting neoadjuvant chemotherapy; (2) Limited delay accept-
able (score 10–29), but may become urgent, for example, 
patients receiving neoadjuvant endocrine therapy and (3) 
Lowest priority (score < 10), likely safe to wait, for exam-
ple, re-excisions, atypical lesions, prophylactic mastecto-
mies, benign lesions and cosmetic procedures (Fig. 1). Very 
urgent patients will generally have surgery within 2–4 weeks 
of completion of chemotherapy as was done prior to the 
pandemic. Limited delay acceptable patients will generally 
wait 2–4 months, or longer if they continue to respond to 
neoadjuvant endocrine therapy. Lowest priority patients will 
wait until conditions allow elective surgery to resume. The 
scores assigned to each patient, tumor, delay and response 
measure are shown in Table 2. 

ER+ tumors receiving neoadjuvant endocrine 
therapy or no neoadjuvant therapy

The majority of patients whose surgery is being delayed have 
T1-2N0-1, ER+ , HER2- breast cancers. Most are receiving 
neoadjuvant endocrine therapy to allow postponement of 
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surgery for several months. Preoperative endocrine therapy 
is well tolerated and increases rates of breast conservation 
[9, 10]. While pathologic complete response rates are low, 
few tumors will progress [9, 11–22]. Although the duration 
of neoadjuvant endocrine therapy was 4–6 months in most 
trials [23], preoperative treatment for 12 months or more is 
possible, often with continued response. Overall response 
rates to letrozole in postmenopausal women rose from 49.6% 
at 4 months to 95% at 12 months, with pCR rates of 2.5% at 
4 months and 17.5% at 12 months [15].

Scores for the following factors were assigned to T1-2N0, 
ER + , HER2- patients to predict risk of delaying surgery.

Endocrine responsiveness score

Oncotype score has been validated as a predictor of benefit 
of endocrine therapy in node-negative [4, 24–27] and node-
positive [26, 28] ER+ , HER2- early-stage breast cancers, 
with correlation [18, 20] and validation [12] of Oncotype 
score as a predictor of response to neoadjuvant endocrine 
therapy. Rates of progression in the TransNEOS study were 
1% with Oncotype scores of 0–18, 4% with scores of 19–30, 
but 17% with scores ≥ 31 [12]. MammaPrint [5], or Endo-
Predict [6] genomic risk tests have also been shown to pre-
dict outcomes with endocrine therapy.

Endocrine responsiveness was scored by genomic risk 
testing when performed, or by strength of ER and PR expres-
sion by IHC. The tool assigned a significantly higher risk 
score for Oncotype scores ≥ 31 or high risk on MammaPrint 
or EndoPredict testing. For patients without genomic test-
ing, percentage of cells staining ER+ and intensity of IHC 
staining was used. A high score was assigned for only faint/
weak ER-staining at any percentage, for moderate or strong 
staining in only 1–10% of cells, or for ER- tumors. As PR 
expression is dependent on ER expression, weak or absent 
PR expression was assigned a higher score.

Tumor grade score

Higher breast tumor grade is associated with a poorer prog-
nosis [29], and higher scores were assigned for higher grade. 
For tumors containing a mixture of grades or reported as a 
range of grades (eg grade 2–3), score was assigned using the 
highest grade present.

Tumor size score

Higher scores were assigned to larger invasive tumors. While 
risk of finding invasive tumor for DCIS on core biopsy 
increases with longer surgical delay [30], trials of active sur-
veillance without immediate surgery for DCIS are underway 

Table 1   Response rates to neoadjuvant endocrine therapy regimens in early stage ER+ breast cancer

Progression defined as 20–25% increase in tumor area or appearance of new lesions
Palbo Palbociclib, Let letrozole

Author year # pts Tumor stage Menopause status Regimen N Therapy duration Responding
(%)

Stable
(%)

Progressing
(%)

Ellis (2011) 349 T2-4c, N0-3, M0 Post Anastrozole 114 16–18w 74.6 17.5 7.9
Exemestane 114 68.4 24.6 7
Letrozole 121 78.5 16.5 5

Iwata (2019) 295 T1c-T2, cN0, M0 Post Letrozole 295 24–28w 45 51 4
Smith (2005) 282 T1-4, N0-3, M0 Pre and Post Anastrozole 94 3mo 40.4 50 9.6

Tamoxifen 96 37.5 57.3 5.2
Combination 92 43.5 51.1 5.4

Johnston (2019) 279 T2-T4, M0 Post Letrozole 93 14–16w 50 45 5
Palbo + Let 186 54 43 3

Allevi (2013) 118 T2-4, N0-1, M0 Post Letrozole 40 4mo 45 45 10
38 8mo 87 10 3
40 12mo 95 5 0

Toi (2011) 104 T2-3, N0-1, M0 Post Exemestane 104 6mo 57 39 4
Olson (2009) 100 T2-4, N0-2, M0 Post Letrozole 100 16–24w 62 26 12
Akashi-Tanaka 

(2009)
87 T2-T4 Post Anastrozole 48 4mo 42.5 50.5 7

Tamoxifen 39
Fontein (2014) 79 T2-T4, N0-3, M0 Post Exemestane 77 6mo 65 30 5
Ueno (2014) 61 T2-3, N0-2, M0 Post Exemestane 61 6mo 52.5 39.3 8.2
Barnadas (2009) 54 T2-4c, N1-2, M0 Post Exemestane 54 6mo 61 35 4
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Table 2   Score assignments 
for factors related to risk of 
delaying breast surgery

Risk factor Risk score

Indication priority score—all patients
Indication score
 Cancer—neoadjuvant chemotherapy 30
 Cancer—neoadjuvant endocrine therapy or ER- DCIS or ER-, no chemotherapy 10
 Re-excision, positive lumpectomy margin 4
 ADH 3
 Other atypia/probably benign 2
 High-risk gene mutation 1
 Symmetry/cosmetic 0

Scored only for cancer patients receiving neoadjuvant endocrine therapy
Endocrine sensitivity score
If genomic risk testing done
Genomic risk test score—Oncotype DX
 < 18 0
 ≥ 18, < 31 1
 ≥ 31 5

Genomic risk test score—MammaPrint, EndoPredict, or other
 Low risk 0
 High risk 5

If no genomic risk testing done
ER strength score
 ≥ 50% strong/moderate 0
 11–49% strong/moderate 1
 Any % faint or 1–10% strong/moderate or ER- 4

PR strength score
 Strong/moderate 0
 Weak/negative 1

Tumor grade score
 1 1
 2 2
 3 3

Tumor size (cm) score
 DCIS 0
 Microinvasion (≤ 0.1) 1
 > 0.1, ≤ 1.0 1
 > 1.0, ≤ 2.0 2
 > 2.0, ≤ 3.0 3
 > 3.0 4

Patient age score
 ≥ 70 0
 ≥ 50, < 70 1
 ≥ 35, < 50 3
 < 35 4

Delay score
Time since biopsy
 ≥ 0, < 3 months 0
 ≥ 3, < 4 months 1
 ≥ 4, < 6 months 2
 ≥ 6 months 3

Imaging response score
 Responding 0
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[31, 32]. Prognosis for DCIS or DCIS with microinvasion is 
excellent and they are assigned lower scores than invasive 
cancers, DCIS with microinvasion higher than DCIS alone.

Patient age score

As there is limited data on the efficacy of prolonged neoad-
juvant endocrine therapy in premenopausal women, higher 
priority scores were assigned to younger women. In one 
study, response rates at 24 weeks in premenopausal women 
were 70.4% with anastrozole + goserelin and 50.5% with 
tamoxifen + goserelin [33]. Response rates increased with 
longer duration of endocrine therapy for both anastrozole 
and tamoxifen.

Duration of delay score

A higher scores were assigned to patients with longer times 
between diagnostic biopsy and evaluation, increasing with 
each 3-month increment of delay.

Progression/response score

Rates of tumor progression in studies of neoadjuvant 
endocrine therapy range from 3–12% (Table 1) [9, 11–22], 
but are as high as 17% in a subset of patients with high 
Oncotype scores [12]. Patients whose tumors are pro-
gressing should undergo surgery as soon as possible. To 
identify progression, we recommend reassessment with 
physical exam 2–3 months after initiation of neoadju-
vant endocrine therapy, potentially with repeat imaging. 
The score assigned at diagnosis is adjusted significantly 
upward for progression on physical examination and/or 
imaging, with progression detectable on physical examina-
tion given a higher score. Both imaging and examination 

scores are added to the total score, creating a high prior-
ity for progressing tumors. Stable tumors are given a low 
progression score and no points are added for responding 
tumors. Patients unable to tolerate neoadjuvant endocrine 
therapy should be followed closely and undergo surgery 
for progression.

Other patient and tumor factors

Node status at diagnosis is recorded but does not contrib-
ute to the score assigned at diagnosis. Although node status 
may be used in deciding between neoadjuvant chemotherapy 
or neoadjuvant endocrine therapy, once neoadjuvant endo-
crine therapy is selected, we believe the scoring of factors 
described above and scoring of response versus progression 
appropriately prioritizes patients for surgery.

ER‑, HER2+ , and higher stage patients receiving 
neoadjuvant chemotherapy

Patients receiving neoadjuvant chemotherapy generally have 
the highest risk breast cancers. In contrast to patients receiv-
ing neoadjuvant endocrine therapy, the toxicity of neoad-
juvant chemotherapy precludes prolonged treatment. After 
completing the standard course of chemotherapy, patients 
should ideally have surgery within a narrow time frame 
that allows enough time for resolution of neutropenia and 
other toxicities, but not so long that tumor progression could 
occur.

Key data recorded for neoadjuvant chemotherapy patients 
are chemotherapy regimen and date of last treatment, as 
these define the safe window for surgery. A very high score 
was assigned to all neoadjuvant chemotherapy patients, 

ER estrogen receptor, PR progesterone receptor

Table 2   (continued) Risk factor Risk score

 Stable 1
 Progressing any site 4

Physical exam response score
 Not palpable and not palpable at diagnosis 0
 Responding 0
 Stable 1
 Progressing any site 5

Scored only for cancer patients receiving neoadjuvant chemotherapy
ER score—neoadjuvant chemotherapy patients
 ER strong/moderate or low genomic risk 0
 ER weak/negative or high genomic risk 10

Total risk score
Total score
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which always puts them at the top of the priority list for 
surgery. ER- tumors were given higher priority scores than 
ER+ tumors, where endocrine therapy might safely allow 
further delay of surgery. This system does not provide 
detailed prioritization among patients receiving neoadjuvant 
chemotherapy, as complex individual factors determine risk 
of delaying surgery in these patients. We recommend multi-
disciplinary review on a case-by-case basis.

Positive lumpectomy margins, atypical lesions, benign 
and prophylactic surgery patients

The tool creates a comprehensive prioritized list of all 
patients whose breast surgery has been delayed. Postponing 
surgery for patients with positive lumpectomy margins has 
been deemed reasonable [1] as extent of residual disease is 
likely low and other tumor properties are known from the 
initial surgery. A score was assigned placing their priority 
below that of other cancers but above that of non-malignant 
conditions.

Patients without malignancy were assigned scores reflect-
ing their lower risk. Atypical ductal hyperplasia (ADH) on 
core biopsy is scored highest, as the upgrade rate to DCIS 
or invasive carcinoma on excisional biopsy is approximately 
20% [34, 35]. Other atypical lesions (LCIS, ALH, FEA, 
radial scars) with lower upgrade rates [34, 36] receive the 
next highest score. Prophylactic mastectomies were scored 
below atypical lesions but before surgery for other benign 
conditions.

Validation

To determine whether this tool produced priority scores con-
sistent with clinical judgement, we created 10 hypotheti-
cal patients with a variety of newly diagnosed ER+ breast 
cancers. Three breast surgeons who had not participated in 
creating the scoring system reviewed patient data and ranked 
patients from lowest to highest priority for surgery. The 
rankings produced by the clinicians were nearly identical to 
the ranking produced by the tool (Table 3).

To simulate the mix of delayed and newly diagnosed 
patients expected when screening resumes, each surgeon 
reviewed updated records of the initial 10 patients that 
included examination and imaging findings 3 months after 
initiation of neoadjuvant endocrine therapy. Intermingled 
with these delayed patients were 5 newly diagnosed patients. 
Clinicians were not given rules for prioritizing delayed ver-
sus new patients. They again ranked priority for surgery. 
There was less consensus among surgeons in ranking this 
group, but assignments to low, medium and high priority 
groups were very similar to assignments generated by the 
tool; surgeons 1, 2 and 3 agreed with the scoring system in 
13/15, 14/15 and 11/15 patients, respectively.

Discussion

Many patients with breast cancer, atypical lesions and other 
breast conditions have had their surgery postponed during 
the COVID-19 pandemic. A systematic approach is needed 
for surgeons and institutions to track their delayed and newly 
diagnosed breast patients, with a fair and transparent process 
to prioritize patients for surgery. Assignment of OR priority 
must consider nuances of each patient’s circumstances.

We describe a tool that generates an objective, risk-strat-
ified list of all types of benign and malignant breast surgical 
cases delayed during the COVID-19 pandemic. It provides 
a detailed initial stratification of a patient’s risk based on 
familiar clinical factors, and updates priority based on delay 
time and any progression of disease. It produces priority 
rankings consistent with the priority categories of the Con-
sortium recommendations [1]. Importantly, it generates a 
range of scores within the large cohort of ER+ /HER2- can-
cers (Consortium Priorities B3, C1 and C2) to help prior-
itize assignment of surgery dates. Priority ranking of test 
ER+ cancer patients by the tool agreed well with rankings 
by experienced breast surgeons.

The tool was prepared in REDCap and Microsoft Excel 
formats to accommodate surgeon preference and different 
practice settings. Both options have a user-friendly interface 
suitable for use in small or large practices. Priority lists can 
be generated by surgeon or by institution. Data entry for an 
ER+ patient generally takes less than a minute. Even less 
data entry is required for neoadjuvant chemotherapy patients 
and for patients with benign conditions.

A limitation of this tool is that assignment of risk scores 
was based largely on clinical judgement and multidiscipli-
nary discussion. Unfortunately, there is little data on out-
comes of prolonged neoadjuvant endocrine therapy in early 
stage breast cancer, particularly in premenopausal patients. 
Risks of delaying DCIS surgery, re-excision procedures 
or diagnostic excisional biopsies for atypia are largely 
unknown. However, precedent exists for using clinical 
judgement to create breast cancer decision aids, for example 
the Adjuvant! tool for estimating chemotherapy benefit for 
individual breast cancer patients [37].

A standardized scoring system will provide needed data 
on the effects of delaying breast surgery. New information 
about outcomes of neoadjuvant endocrine therapy in early 
stage and premenopausal patients can be gained, including 
how patient and tumor factors impact rates of response or 
progression. With data collected now, scoring systems can 
be refined for use in future situations where surgery must 
be delayed.

It is important to note that this tool is not a substitute for 
clinical judgment or multidisciplinary consultation in man-
aging breast patients during the COVID-19 pandemic. While 
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this tool can help manage and prioritize large numbers of 
delayed breast surgery patients, it remains essential to con-
sider individual patient factors and conditions at individual 
practice locations. Resumption of breast surgery will be con-
current with resumption of many other hospital activities. 
Use of hospital resources will need to be balanced across 
specialties and with consideration of personnel and resource 
constraints in the operating room, hospital and community 
[38]. For each surgical procedure, the patient’s health sta-
tus, including risk of having or acquiring a SARS-CoV-2 
infection must be considered. Prioritization of breast surgery 
in this environment will require ongoing multidisciplinary 
discussion.

This risk stratification tool is undergoing additional 
testing at other sites, and was included in the COVID-19 
Pandemic Breast Cancer Consortium’s Considerations for 
Re-entry [39] issued 5/15/2020 by the Breast Cancer Con-
sortium (American College of Radiology, American College 
of Surgeons Commission on Cancer, National Accredita-
tion Program for Breast Centers, American Society of Breast 
Surgeons, American Society of Clinical Oncology and the 
National Comprehensive Cancer Network and the Society 
of Surgical Oncology).

Data availaibility  Copies of the REDCap and Excel databases are 
available to individuals or institutions without charge via the Mass 
General Division of Surgical Oncology website. https​://www.massg​
enera​l.org/surgi​cal-oncol​ogy/about​/news-and-event​s/re-entry​-tool-for-
breas​t-surge​ons/.
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