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Abstract
Purpose of Review  Across the world, medical training has been affected by the COVID-19 virus and this has changed the 
way physicians are educated. What is less clear is the effect of the pandemic on breast surgical oncology fellows who were 
in training during this time. This review discusses the experience of breast surgical oncology fellows during the pandemic 
and how fellowships adapted to preserve the educational experience and conserve the quality of training.
Recent Findings  The challenges and changes experienced by breast surgery fellows during the COVID-19 pandemic have 
proved to be sudden shifts in not only fellowship training, but future patient care and research opportunities, all while con-
fronting the global impact of a deadly pandemic. While experiences between fellowships varied, the similarities and differ-
ences encountered highlight the regional and temporal differences in how fellowships responded to the pandemic.
Summary  Breast surgical oncology fellowship is one year long, with every day allocated to ensure the surgeon has a deep 
understanding of the multidisciplinary approach to this ever-evolving field. As the pandemic spread and affected different 
regions with varying severity, elective cases were canceled, resources were re-allocated, and uncertainty abounded. At the 
same time, novel approaches to fellowship training were rapidly implemented. It will take time and additional research to 
fully understand the long-term consequences for trainees affected during their breast surgery fellowship.

Keywords  Breast surgery fellowship · Breast surgical oncology · COVID-19 · Postgraduate education

Introduction

The coronavirus Sars-Cov-2 pandemic (COVID-19) has had 
an unprecedented impact on modern society [1]. The extent 
of this impact was initially unimaginable when the novel 
coronavirus disease was first brought to the attention of the 
medical community and initial reports underestimated its 
pathogenicity and transmissibility [2]. A consequence of 
the pandemic was haste changes in medical practice in an 
attempt to contain the rapidly spreading virus [3•]. During 
its first peak, these practice changes have led to a near total 

stop of elective procedures in affected states. This had spe-
cific consequences for physician training and education. This 
is especially true for fellowships in predominantly elective 
specialties such as breast surgery, which typically only lasts 
one year.

Usually, postgraduate training for physicians takes mul-
tiple years; most residency programs require between 3 and 
5 years to complete. This is frequently extended due to both 
mandatory and elective research endeavors. Fellowship 
training is usually completed after residency training and can 
vary in length depending on the subspecialty. This is some-
what different for breast surgery fellows: the fellowship lasts 
one year, and only a portion of it is dedicated exclusively to 
breast surgery. Its interdisciplinary aspect requires the breast 
fellow to spend time outside the operating room and rotate 
through numerous subspecialties, among these radiology, 
medical oncology, plastic surgery, pathology, and radiation 
oncology. A certain minimum number of specialty-specific 
breast surgery operations have to also be completed dur-
ing the breast surgical portion in order to successfully com-
plete the fellowship [4]. Fellows have one year to meet these 
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requirements, but what happens in the event of a worldwide 
pandemic that suddenly interrupts that year?

Consequences on Breast Fellow Training

The pandemic has affected breast surgery fellowships in 
numerous ways, and it is fair to say that we have both lost 
and gained training opportunities. Changes to regular train-
ing resulted from the way we changed clinical practice and 
involved number of performed operative cases, didactic 
sessions, research projects, conferences, patient care, and 
time off work due to disease or quarantine requirements in 
addition to numerous other learning opportunities which are 
difficult to quantitate.

Practice Changes

The unprecedented challenges to oncologic care during the 
pandemic included developing a flexible approach to patient 
care. This involved changes in treatment timing, allocation 
of limited resources, limiting transmissibility through infec-
tion reduction measures, and implementing increased safety 
precautions for physicians, healthcare staff, and patients 
[5••]. In order to minimize patient exposure to the virus and 
to preserve healthcare resources during the initial peak, hos-
pitals nationwide were asked to significantly decrease the 
number of elective and non-urgent procedures, including 
those for cancer. A wide variety of diagnostic and therapeu-
tic cancer management strategies with a wide variation in the 
timing and role of surgery were suggested and implemented 
[6]. This further complicated and pushed the boundaries 
of agreed and accepted recommendations for safe cancer 
management. In an attempt to help with the prioritization 
of operations, the COVID-19 Pandemic Breast Cancer Con-
sortium published specific recommendations about operative 
decision-making for benign and malignant breast diseases 
[7••]. The extent to which these recommendations were 
practiced was however left to discretion of the individual 
hospital. As the virus affected some regions of the USA 
more severely with varying levels of subsequent responses, 
it consequently had varying effects on breast surgery fel-
lowships [8].

New York and New England were among the first areas to 
be affected severely [9]. During that time, hospitals ceased 
elective patient care, applied disaster management strate-
gies to care for critically sick patients, and restructured and 
repurposed teams, resources, and equipment. For breast 
cancer patients treated according the published recommen-
dations by the Pandemic Breast Cancer Consortium, there 
was an increase in the use of neoadjuvant chemotherapy and 
endocrine therapy, as well as delayed breast cancer screening 

and imaging. This in turn led to less breast operative pro-
cedures and less cancer detection through screening [10•]. 
At this time, it is difficult to understand and might still be 
too early to analyze the oncologic impacts of this delayed 
surgical approach. However, retrospective data analysis 
shows reassuring results that might be extrapolated to at 
least those patients with DCIS [11]. At this time, it is well 
understood that a significant delay in operative management 
for invasive cancer negatively affects patient survival [12]; 
what constitutes a significant delay, however, is controver-
sial. As the duration of the pandemic has exceeded initial 
estimates, which have proved uncertain and unreliable, it 
consequently has increased the number of clinicians uncom-
fortable with increasing delays before surgical oncologic 
treatment. Another factor which must be considered is the 
fact that unlike many other surgical subspecialties, breast 
surgery represents a high operative volume with a low risk 
for significant utilization of healthcare resources and hospi-
tal capacity [13]. This may imply that most breast surgery 
fellows currently in training may be able to continue their 
involvement in operative cases, in the event of a further pro-
longed COVID-19 pandemic.

Operative Cases

At the authors’ institutions in New England, almost all elec-
tive cases were essentially canceled or delayed and resched-
uled. This significantly decreased our operative experiences 
during the months of March, April and May 2020. Not all 
breast oncologic procedures appeared to be affected simi-
larly; our own case volumes during and after these months 
demonstrated an increase in lumpectomies and a decrease 
in mastectomies. This was most evident in the rate of pro-
phylactic mastectomies. In addition, we experienced a 
decrease in immediate reconstruction after breast surgery, 
with the greatest reduction in cases utilizing autologous tis-
sue. However, in our particular instances, this did not sig-
nificantly affect our ability to meet the minimum number 
of cases needed to graduate as we were fortunate to have 
been at high-volume centers and had met most minimum 
operative requirements well before the pandemic induced 
practice changes took effect. Similar experiences were noted 
by breast surgery fellows of other institutions with high 
volumes as well [8]. The decreased operative exposure is 
generally comparable to those of other surgical specialties, 
which similarly demonstrated overall reduced caseloads and 
logged procedure numbers for trainees [8, 14]. Fortunately 
for our institutions, the last months of fellowship demon-
strated decreasing numbers of active COVID-19 inpatients 
in New England and operative volume increased as services 
were re-introduced. The backlog of delayed cases allowed 
for baseline or above baseline operative numbers in the 
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months of June and July 2020. However, we assume that as 
COVID-19 cases were simultaneously rising in other parts 
of the country, other fellowships may have been affected in 
a similar fashion to the way our institutions were at the start 
of the pandemic.

Didactic Sessions

A unique consequence of social distancing for breast surgery 
fellows was difficulty in spending time with subspecialty 
mentors, primarily in the multidisciplinary fields involved in 
breast disease. This was particularly evident when the tight 
quarters of a radiology reading room or shared microscope 
in the pathology department were no longer an option. If 
fellows were fortunate enough to have these rotations before 
the pandemic, then they would likely have lost another 
opportunity to learn from other mentors on the plastic sur-
gery, medical oncology, radiation oncology service, or any 
other service or learning experience that was unfortunately 
coincided with the pandemic affecting their region at that 
particular time.

To complicate matters further, many of these rotations 
may be at other facilities or private practices with differ-
ent rules than the fellow’s home institution which may have 
prevented them from learning from physicians who may 
have had profound impact on the education of the fellow. In 
response to this, physician leaders demonstrated their com-
mitment to education by making novel and creative efforts 
to use digital and virtual resources [14]; to include breast 
surgery fellows in training usually intended for residents of 
other subspecialties; and to even provide private lectures. 
Didactic training occurred through virtual interfaces and at 
the end of Telehealth patient encounters. These innovative 
teaching methods are crucial to surgical education during 
this pandemic [15]. A consequence of this effective means 
of communication and learning has initiated discussions of 
completely virtual surgical rotations to enhance medical stu-
dent education [16]; and while as a supplemental source it 
may be useful, we do not consider it appropriate or sufficient 
for fellowship training.

Research and Research Forums

COVID-19 has delayed, disrupted, or stopped basic sci-
ence and clinical research across all disciplines around the 
world [17]. Additionally, medical and scientific conferences 
around the world have been either canceled or changed to 
a virtual format. For our generation of breast surgery fel-
lows, the ability to present original research at national and 
international annual meetings has been limited to a virtual 
only format [18]. While virtual meetings can provide an 

effective medium to communicate knowledge and innova-
tion, they lack the personal and often complex human social 
interactions that can lead to collaboration, mentorship, and 
friendship while at the same time limiting networking 
opportunities and access to simulation labs and hands on 
skills courses. Virtual meetings have also demonstrated that 
they are forced to condense and prioritize research to be 
presented, leading to missed opportunities for fellows who 
would have had a submission accepted in the usual in person 
meetings.

Enrolment in clinical trials have been significantly 
impacted by the pandemic [19, 20], with the highest decrease 
noted in April 2020 at 70% across 1500 sites monitored by 
Medidata, a healthcare data services company. This appears 
to be improving, with June 2020 reporting a 38% decrease 
from prepandemic levels [19]. The pandemic’s impact on 
clinical trials can vary greatly and depends on both geogra-
phy and therapeutic area, with oncology appearing to be the 
therapeutic area impacted least [21]. COVID-19’s impact 
on rare diseases has spurred the NIH to conduct a survey to 
examine its impact on patients with rare diseases [22].

The global pandemic forced scientific research labs across 
the country to shut down, putting lifesaving treatment devel-
opments on hold and severely limiting the opportunities of 
fellows interested in pursuing research. The effect on early-
career physicians and scientists interested in basic science 
research appears to be particularly at risk [23].

Patient Care

Social distancing rules have led to minimal physical contact 
with other physicians and patients, as well as an increased 
use of telemedicine [3•]. This has been adapted successfully 
in a wide variety of medical settings with adequate satis-
faction by both patients and providers [24]. Often, teams 
were created to minimize exposures to other teams and their 
members [5••]. The resulting implications for breast surgery 
trainees are less opportunities to perform physical exams 
and increased difficulty to contribute to multidisciplinary 
meetings. However, the pandemic also represented a unique 
opportunity to refine and develop a range of professional 
and empathic communication techniques relevant to the tel-
ehealth setting [25].

This transition to Telehealth and prioritization also has its 
limitations and downsides. Patients needing care are often afraid 
to seek it due to the pandemic [26]. They may not feel as if 
their issues or concerns are as important in the setting of a pan-
demic and intentionally risking their own health out of fear of 
unintentionally utilizing healthcare resources that may be more 
needed elsewhere. Interactions via telehealth may miss the vis-
ual cues we have used for the entirety of medical practice to sig-
nal a patient might be overwhelmed, confused, or emotionally 
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compromised. Cancer is an intimate and emotional diagnosis; 
and the human interaction of personally meeting with a physi-
cian is a vital component that may not be able to be mitigated or 
compromised. In some cases, the fear of worsening or continued 
pandemic may have rushed patients to make surgical decisions 
they would have otherwise spent more time discussing other 
treatment options or mentally preparing for treatment.

Direct Effects of the Virus

The implications of the virus have also directly affected fel-
lows and patients alike. Contracting a COVID-19 infection 
can be challenging for the breast surgery trainee—not only do 
the disease, recovery, and quarantine requirements take away 
time from education, they also place an additional burden on 
breast surgery fellows who care for their own family members 
during quarantine [27]. Like the rest of the population, our fel-
low colleagues who contracted the disease themselves had to 
isolate and recover and were often taken care of by colleagues 
of their institutions.

Of course, breast cancer patients may also get the virus, 
which can have devastating effects especially among the 
immunocompromised [28]. Accurate diagnosis of COVID-
19 combined with potential unknown interactions between 
the virus and cancer therapy has presented new and unique 
challenges [29]. Moreover, the high prevalence of the virus 
during the early stage of the pandemic has complicated diag-
nosis and management of numerous common breast surgical 
and oncologic problems. Oncologic patients are more prone to 
present with fever or cough, which contributes to the difficulty 
of an accurate COVID-19 diagnosis [30], and conversely, the 
concern for coronavirus may complicate the diagnosis of onco-
logic complications and other infectious conditions. These 
problems are compounded by the emphasis on telehealth and 
the challenges of remote diagnosis. From personal experience, 
it can be a challenge to remotely manage calls from patients, 
who are worried they might have mastitis, abscesses, or wound 
infections, but may instead have contracted COVID-19. Under 
normal circumstances, a physical exam would have easily and 
quickly provided clarity for these cases; however, deciding 
whom to see in person, whom to send to the emergency room 
(especially given concerns for virus exposure), and whom to 
evaluate remotely became a repeated and seemingly endless 
challenge of the pandemic. Balancing the need for a physical 
exam with the risk of potential exposure was a unique and 
ongoing challenge to many fellows in epicenters of COVID-19.

Additional Responsibilities for Breast 
Surgery Fellows

In our experience, the forced redeployment of breast surgery 
fellows to other services has been the rare exception. One 
of the authors (AF) has volunteered to be included in her 
institution’s critical care backup provider pool but was ulti-
mately not utilized in this function. She also contributed to 
the institution’s “COVID-19 wellness message a colleague 
program of support,” where weekly communication between 
randomly assigned trainees was encouraged to mitigate feel-
ings of isolation, provide mental and emotional support, 
and facilitate dialogue among trainees in similar situations. 
Stress that is seen during surgical training at baseline [31] 
is manifold and was found to be heightened among surgical 
trainees during the pandemic [32]. These institutional pro-
grams were implemented in the hopes of improving trainees’ 
mental health and promoting resilience in this particularly 
challenging time. Another author (JD) was charged with 
making a digital video to help new applicants understand 
what to expect in fellowship at his institution since in person 
interviews were canceled. Increased virtual didactic sessions 
and journal clubs were also implemented during the periods 
of decreased elective surgery.

Unforeseen Opportunities

The increased use of online didactics and additional time 
also resulted in additional opportunities for professional and 
personal development for trainees [33]. We have person-
ally noticed an overall increased time window for literature 
review and background reading, work on clinical research 
projects, and manuscript writing time. Furthermore, the pan-
demic provided new opportunities for clinical research. It is 
unclear what if any benefits this may have for this generation 
of surgical trainees, as the balance shifted from the technical 
to the cognitive aspects of training.

Future Generations of Breast Surgery 
Fellows

Effects of this pandemic on breast surgery fellows are likely 
quite different for different generations of trainees. Recently 
graduating fellows, such as ourselves, may have experienced 
a significant impact on case numbers if they were in affected 
areas in the springtime. Current breast surgery fellows may 
see similar effects if they are training in the highly affected 
institutions at present. However, as we learn more about the 
virus, its spread and its implications, these experiences may 
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change, and breast surgery fellowships may be affected at 
different degrees. This was already seen during the 2020 
interview season. The so far biggest impact of the pandemic 
for future fellows was the change to almost completely 
remote interviews [34]. This was overall perceived positively 
and resulted in increased efficiency due to less travel time 
and decreased overall cost [35]. On average, each candidate 
saved 6000 USD during this process [36].

Conclusions

Breast surgery fellowships last for one year and have a 
strict set of minimum requirements. As a short fellowship 
based on mostly elective cases, its content was vulnerable to 
changes in practice patterns associated with the COVID-19 
pandemic. The range of effects on breast surgery fellowships 
was broad and dependent on geographical location, preva-
lence of institutionalized patients with active COVID-19 
infections, and individual institutional policies. Unforeseen 
practice changes arose with the delay of elective surgical 
care, increased utilization of telehealth medicine, and the 
need for social distancing. Inventive academic opportuni-
ties such as virtual educational contents, simulation train-
ing, increased subspecialty lecture frequency, and additional 
time to pursue personal and professional developments have 
contributed positively to the breast fellow’s development and 
may give direction for future approaches to fellowship edu-
cation. Flexibility, adaptability, and dedication to education 
have the potential to overcome unforeseen challenges to a 
training, such as those that occurred during the COVID-19 
pandemic.
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