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ABSTRACT

Objectives The COVID-19 pandemic is unprecedented
as a global crisis over the last century. How do specialist
surgeons make decisions about patient care in these
unprecedent times?

Design Between April and May 2020, we conducted an
international qualitative study. Sarcoma surgeons from
diverse global settings participated in 60 min interviews
exploring surgical decision making during COVID-19.
Interview data were analysed using an inductive thematic
analysis approach.

Setting Participants represented public and private
hospitals in 14 countries, in different phases of the first
wave of the pandemic: Australia, Argentina, Canada,
India, Italy, Japan, Nigeria, Singapore, Spain, South Africa,
Switzerland, Turkey, UK and USA.

Participants From 22 invited sarcoma surgeons, 18
surgeons participated. Participants had an average of 19
years experience as a sarcoma surgeon.

Results 17/18 participants described a decision they had
made about patient care since the start of the pandemic
that was unique to them, that is, without precedence.
Common to ‘unique’ decisions about patient care was
uncertainty about what was going on and what would
happen in the future (theme 1: the context of uncertainty),
the impact of the pandemic on resources or threat of

the pandemic to overwhelm resources (theme 2: limited
resources), perceived increased risk to self (theme 3: duty
of care) and least-worst decision making, in which none
of the options were perceived as ideal and participants
settled on the least-worst option at that point in time
(theme 4: least-worst decision making).

Conclusions In the context of rapidly changing standards
of justice and beneficence in patient care, traditional
decision-making frameworks may no longer apply.
Based on the experiences of surgeons in this study, we
describe a framework of least-worst decision making.
This framework gives rise to actionable strategies that
can support decision making in sarcoma and other
specialised fields of surgery, both during the current crisis
and beyond.

Strengths and limitations of this study

» While task forces have mobilised to establish rec-
ommendations for patient prioritisation during
COVID-19, and survey studies have explored the
impact of COVID-19 on patient care, our study is the
first to describe how clinical leaders make decisions
at this unprecedented time.

» We applied a robust qualitative research methodolo-
gy to uncover themes that pervaded the thinking of
sarcoma surgeons in their decision making during
COVID-19 and the impact of their decision making
on centre-based multidisciplinary care.

» We included teams from 18 diverse international
sites, at various points in the first wave of the pan-
demic, to understand if there was commonality in
response and how this information would help to in-
form future strategies for the inevitable second and
subsequent waves.

» The use of ‘snowball sampling’ to recruit the partic-
ipants who were also invited to join the authorship
team raises the potential that social desirability forc-
es influenced interview responses.

INTRODUCTION

In the last century, natural disasters have typi-
cally been regional (eg, Ebola, Severe Acute
Respiratory Syndrome (SARS) and Middle
East Respiratory Syndrome (MERS)). The
global nature of the current COVID-19 crisis
makes it unprecedented as a pandemic in
our lifetimes. How can we make the best deci-
sions for our patients in these unprecedented
times is a question at the forefront of clini-
cians minds the world over.

In naturalistic decision-making environ-
ments, pattern recognition helps to select
optimal courses of action and predict
outcomes.' Failure to recognise a pattern
from previous experience or training,’ in
unfamiliar circumstances such as during a
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once-in-a-life time pandemic, can dramatically accentuate
the complexity of healthcare delivery for frontline clini-
cians. By identifying the variety of decisions that experts
have to make during a crisis, we can gain insight into the
skills needed and strategies employed to successfully work
through critical problems. This knowledge has particular
relevance during a major national or international crisis
that significantly impairs the supply, delivery and use of
resources that impacts patient care, such as international
war, natural disaster or pandemic.

The aim of this study was to investigate how expert
sarcoma surgeons make decisions about the care of their
patients during the COVID-19 pandemic. Sarcoma care is
highly time dependent, resource intensive and combines
the multidisciplinary approaches of diagnostics, surgery,
chemotherapy and radiotherapy.” Left untreated, limbs
are lost at best, and the disease is fatal at worst.* Encom-
passing the three priority areas of timing of treatment,
integrating adjuvant therapies and selecting the appro-
priate surgical procedure, sarcoma surgery is an ideal
context to study decision making as the findings will be
applicable to other areas where surgery is the pivotal
option.

Adopting a qualitative approach, we explored two
specific research questions: what decisions do sarcoma
surgeons have to make along the patient journey during
COVID-19 and what cues (ie, relevant items of informa-
tion) and rules are associated with each decision? We
aimed to develop a framework that specialist teams in
other fields could learn from and apply in practice, both
during this pandemic and in future crises.

MATERIALS AND METHODS

Study design

In this study, we used a qualitative approach to study the
processes that occur beneath the visible surface when
expert sarcoma surgeons make decisions about patient
care, not only what difficult decisions expert surgeons
were faced with, but more importantly, sow they made
these decisions. The qualitative approach underpinning
the study was reflexive thematic analysis.” This approach
enabled the research team to coconstruct meaning from
the participants’ responses through their ‘lens’ as clini-
cians and researchers with backgrounds in social science,
physiotherapy, orthopaedic nursing and sarcoma surgery
and generate themes that could inform patient care in
future crises. Data were collected through semistructured
interviews to facilitate rich understanding of surgical
decision making in each participants’ unique context.
Information on the study timeline is presented in online
supplemental figures 1 and 2.

Patient and public involvement
No patient involvement.

Study setting
This was an international study involving 18 centres,
representing each continent (see table 1).

Participants

We sought to include surgeons from each continent,
practising in a range of locations at different points in the
pandemic. This is consistent with best practice in qual-
itative research that seeks to capture a range of diverse
voices, rather than an average or single ‘representative’
voice. We started with a convenience sample, drawing on
links between the lead investigator and an international
network of limb salvage surgeons. We then used snow-
ball sampling® to identify and recruit additional surgeons
practising in diverse settings that were in different phases
of the first wave the COVID-19 pandemic. To be eligible
for the study, surgeons had to be: (1) specialist sarcoma
surgeons and (2) willing to participate in a 1-hour inter-
view over a video conferencing platform. Participating
surgeons were invited to join the authorship team and
contribute to the interpretation of data and writing of this
manuscript. Twenty-two surgeons were invited to partic-
ipate via an email invitation from the lead investigator.
Email invitations also included a study protocol that iden-
tified the occupation and role of each of the interviewers
(SB and PO). Of these, 18 consented to participate, two
did not respond, one passed the study details on to a
colleague working in the same country without providing
areason for declining and one surgeon declined to partic-
ipate. Recruitment and data analysis were conducted in
parallel and recruitment ceased when data saturation was
reached (when no new concepts were emerging in subse-
quent interviews) and we reached out target for diversity.

Data collection

Data from the Johns Hopkins University Coronavirus
Resource Centre, which included total confirmed
COVID-19 positive cases and deaths in each country, were
tracked in each participant’s region and country from the
inception of the study (4 April 2020) until the conclu-
sion of the study (7 August 2020).Timing of participants’
interviews were recorded on each of the corresponding
COVID-19 graphs (see online supplemental material 1
and figures 3-18) to provide context to their responses
in relation to the severity of the pandemic at the time of
interview. Further context was provided by general infor-
mation about the impact of COVID-19 on each surgeon’s
specific health service (number of COVID-19 cases in
their institution), the participant’s sex, years of experi-
ence as an orthopaedic oncology surgeon and number of
oncology patients treated in the past year.

Individual interviews were conducted by teleconfer-
ence between 24 April and 19 May 2020. Interviews
lasted 60 min and were audio-recorded for transcription
purposes. These were anonymised and kept confidential
from other participants. The interviews and data analysis
were conducted by SB, a female qualitative researcher and
musculoskeletal clinician (physiotherapist), supported by
PO’B, a female social scientist. Interviewers engaged in
a researcher reflection at the conclusion of each inter-
view and also recorded field notes. In the interviews,
participants were asked to think of a patient that they
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Table 1 Snapshot of COVID-19 context at time of interviews

Worldwide* Country Region

Interview date Cases Deaths Place Cases Deaths Place Cases Deaths
24 April 2020 2719522 191228 Australia* 6657 76 Victoriat 1342 16
24 April 2020 USA* 869172 49963 Pennsylvania® 38379 1724
24 April 2020 Canada* 43286 2241 Quebec (Montreal)* 21838 1243
25 April 2020 2812557 197506 USA* 905333 51949 New York* 271590 21411
25 April 2020 India* 24530 780 Maharashtraf] 6430 283
27 April 2020 2981592 206803 Singapore* 14423 12 Singapore* 14423 12
28 April 2020 3052245 211350 UK*t 145993 25302 London** 27112 5416
29 April 2020 3126806 217555 Japan* 13736 394 Saitamaf| 851 30
29 April 2020 Nigeria® 1532 44 Lagos]| 844 19
30 April 2020 3206333 227847 Turkey* 117589 3081 Anatoliatt - -

1 May 2020 3267867 233560 Nigeria* 1932 58 Oyof 23 2
6 May 2020 3677165 257454 Argentina* 5020 264 Buenos Aires 1811 103

Provenceq|

6 May 2020 Italy* 213013 29315 Emili-Romagnaf 26275 3705
6 May 2020 South Africa* 7572 148 Western Cape§ 3609 71
7 May 2020 3768535 264109 Canada* 64694 4336 Ontario (Hamilton)* 19910 1560
7 May 2020 USA* 1228609 73431 Minnesota* 9365 508
8 May 2020 3861697 269867 Spaint 256855 26070 Madrid| 64333 8552
19 May 2020 4819959 318833 Switzerland* 30597 1886 Vaudf| 5503 389

*https://coronavirus.jhu.edu/map.html
Thttps://www.worldometers.info/coronavirus/#countries
Fhttps://www.covid19data.com.au/

§https://sacoronavirus.co.za
YIhttps://en.wikipedia.org/wiki/Template:COVID-19_pandemic_data
**https://coronavirus.data.gov.uk/details/deaths

T1No data publicly available.

had treated during the pandemic and were prompted to
think about the decisions they had to make throughout
the patient’s care (see online supplemental table 1).

Data analysis

Transcribed interview data were analysed using an induc-
tive (data derived) thematic analysis.” This began with
‘open coding’ in which concepts were identified in the
interview data related to: (1) the decisions about patient
care and (2) the cues and rules associated with these deci-
sions. Two researchers (SB and PO’B) conducted open
codingin duplicate, and a preliminary list of codes (coding
framework) was compiled through consensus discussion.
This coding framework continued to be refined through
application to subsequent transcripts until it captured
all relevant raw data. The refined framework was then
applied to all 18 transcripts using the software NVivo
(QSR international). Codes were grouped thematically,
and preliminary themes were described following group
discussion among the core research team in which alter-
native interpretations of the data were explored and
debated. The core research team comprised of the two
interviewer/analysts (SB and PO’B), the project lead and

academic surgeon (PFMC), and an epidemiologist with
content expertise in surgical decision making (MMD).
Themes were then shared with the participating surgeons
to check that they were an accurate interpretation of their
experiences. Final themes were presented in narrative
form and depicted in a figure (figure 1).

RESULTS

Eighteen sarcoma surgeons from 14 countries (table 1)
were interviewed between April 2020 and May 2020.
Participants had on average 19 years experience as a
sarcoma surgeon. Ten participants had a mixed public
and private caseload (n=10), with eight operating only in
public institutions (table 2).

At the time of the interviews, centres in Argentina,
Canada, India, Japan, Nigeria, South Africa, Singapore,
Turkey, the UK and the USA were on the ascending part
of the first wave of the pandemic. Centres in Australia,
Italy, Spain and Switzerland were reaching or on the
plateau of the first wave (see table 1).
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/ “Giving something to a patient today \

means denying somebody else”

The context of uncertainty

> I “What is the least-worst option?

“We’re not certain what will happen”

Duty of care

\ “When does duty to patient care usurp /

duty to care for self, family, team?”

Shorten timelines

Figure 1

In total, 17 of the 18 participants described a deci-
sion they had had to make about patient care during
the pandemic, which was unique to them; that is, they
perceived there was no evidence or previous experience
to draw on in making the decision (see box 1). The
single participant who did not describe a unique decision

Table 2 Participant characteristics

Characteristic Percentage participants (%)

Experience (years)

<10 22.2
11-20 &8.38
21-30 38.9
>30 5.6
Time at institution (years)
<10 38.9
11-20 33.3
21-30 111
>30 16.7
Department surgeries*
<250 50.0
250-500 33.3
501-1000 11.1
>1000 5.6
Public/private/mixed patient load
Public 44.4
Private 0.0
Mixed 55.6

*Number of orthopaedic oncology surgeries team performs per
year (pre-COVID-19).

Control variability

Team consensus

S3|NJ Wea) [eusaiu|

Framework of least-worst decision making in orthopaedic oncology care during COVID-19.

(participant 06) had been redeployed to non-oncology
clinical areas since the start of the pandemic. Therefore,
the qualitative themes presented further relate to the 17
participants who reported unique decisions related to
sarcoma surgery during the pandemic. Despite being in
different phases of the pandemic, the key themes iden-
tified were common to the experiences of all 17 partici-
pants. Instances where diverse experiences occurred are
reported within the description of each theme below.

Common to ‘unique’ decisions about patient care was
the context of uncertainty (theme 1), limited resources
(theme 2), duty of care (theme 3) and least-worst decision
making (theme 4). These themes are described further,
supported by quotes indexed by the participant number.
Further contextual information for each participant is
presented as additional quotes (see online supplemental
table 2).

The context of uncertainty

The dynamic nature of the pandemic made it challenging
for the participants to determine ‘what is going on’ and
‘what will happen if...”. Without these key ‘puzzle pieces’,
decision making was characterised by sentiments of
uncertainty.

Participants emphasised the almost daily changes.
Many, particularly those on the ascending part of the first
wave, went to work each day not ‘knowing what to expect’:
‘What has changed now is that on a daily basis I don’t know
what to expect’ (participant 09). For those in leadership,
the ‘constantly changing’ situation made it difficult to
implement protocols and processes for their teams: ‘You
set in a protocol, you set in a system, that needs to be changed a
week later just because the situation has changed (participant
05).

Ambiguity about ‘what was going on’ made it chal-
lenging for participants to model outcomes of any course
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Box1 Examples of ‘unique’ decisions

Participant 01: a decision is made to condense the course of radiother-
apy into a shorter timeframe, accepting a reduction in the total dose
and potential for greater side effects so that a patient can get to sur-
gery sooner without becoming infected or the surgical team becoming
infected.

Participant 02: a decision is taken to delay major surgery for a patient
requiring an amputation that would take a lot of time and hospital re-
sources and instead give additional chemotherapy to ‘get further out of
the pandemic’ despite the risk that the tumour does not respond and
potentially spread to the patient’s lungs.

Participant 03: a decision is made to condense the course of radiother-
apy as the radiation oncology staff have been told to reduce their case
load, but this means that the surgeon has to find a spot for surgery a
month earlier than anticipated, and it is possible the hospital will not
have capacity by then.

Participant 04: a decision is made to give another round of chemothera-
py to a patient who tests positive to COVID-19 just before surgery even
though the patient is severely immunocompromised because a positive
patient may struggle postoperatively and the theatre team would be at
risk of exposure during surgery.

Participant 05: a decision is taken to defer surgery for large tumours that
involve resource-intensive plastic surgery for a period of 8—10weeks in
the hope that the pandemic situation improves.

Participant 07: a decision is made to perform local flap procedures
instead of large free flap procedures that require specialist ser-
vices from a COVID-19 ‘hot-spot’ hospital, as patients will be able
to undergo chemotherapy for a couple of months until there is more
capacity, even though local flaps may break down and need sal-
vaging later.

Participant 08: a surgeon who is also a medical oncologist decides to
act conservatively when treating patients with chemotherapy to reduce
patients’ vulnerability to infection.

Participant 09: a decision is made to operate on a patient with sar-
coma, but the anaesthesiologists and scrub nurses are scared of
doing anything that is not an emergency. So the hospital authorities
intervene to help convince staff that this was an emergency case
and without surgery the patient had a poor chance of survival.
Participant 10: a decision is made not to give preoperative radiotherapy,
but instead to operate first and then give postoperative radiotherapy
to reduce the risk of contamination by having to come regularly into a
‘pandemic hospital’.

Participant 11: a surgeon who trained as a medical oncologist but
stopped administering chemotherapy many years ago because of poor
patient outcomes decides to administer chemotherapy to a patient who
cannot access alternative chemotherapy services because of travel
restrictions.

Participant 12: a surgeon in the ‘at risk’ category for COVID-19 who
receives pressure from their own family to stop operating decides to
operate on a young child whose COVID-19 status is unknown because
the patient’s family would not consent to a junior surgeon performing
the surgery.

Participant 13: a decision is made to delay surgery and continue che-
motherapy for patients with sarcoma.

Participant 14: a decision is made to put a patient with a large frac-
ture requiring amputation in balanced traction and treat with chemo-
therapy when their surgery is cancelled because theatre staff went
home to isolate. However, the oncology ward will not have a patient
in traction, and chemotherapy cannot be given on the orthopaedic
ward.

Continued

Box1 Continued

Participant 15: a decision is made to bring surgery forward rather than
wait for skin to heal after radiation because the hospital was starting to
be closed down and the surgeon worried the patient would be ‘shut out’.
Participant 16: a decision is made to give radiation to a young child
following a disfiguring amputation with a poor prognosis because ‘we
have gone this far, we don't want to stop’. However, the hospital will
not allow both the child’s parents to be present at the same time so
the parents resort to lying to get past the ‘guardians at the door’. The
surgeon, charged with protecting others in the hospital, must tell the
parents to stop this.

Participant 17: a decision is made that surgeries cannot go ahead be-
cause there are no more places available in the intensive care unit.
Participant 18: a decision is taken to operate first rather than give radio-
therapy for a painful, growing tumour because of difficulties organising
referral to radiotherapy in the early phases of the pandemic.

of action. The majority recounted the difficulty of plan-
ning a timeline for adjunct therapy and surgery when it
was unclearwhatimpact COVID-19 would have on hospital
capacity and resources over time. In the following extract,
a participant recounts how their hospital began to shut
down in the early phases of the pandemic in preparation
for the ‘COVID-19 flood’. The participant refers to the
‘radiation window’ as the ideal time to schedule a strategy
of preoperative radiotherapy and surgery but expresses
concern that by the time this window is reached, hospital
resources may no longer be available for non-COVID-19
patients: ‘They were starting to close down the hospital and I
was worried they were going to shut him out and delay his surgery
beyond the radiation window, which would be really tragic
(participant 015). Several participants also recounted
unforeseen disruptions that occurred during the surgical
window that prompted life-saving surgery to be cancelled.
These included travel restrictions, self-isolation of theatre
staff and patients contracting COVID-19 just prior to
surgery. The inability to predict when life-saving surgery
would be able to go ahead made it difficult for participants
to decide if and how to adjust the treatment plan. In the
case of contracting COVID-19 just prior to surgery, a lack
of evidence and clinical precedence meant participants
were uncertain about how the virus would affect patients
and impact on the surgical timeline, as recounted by this
participant: ‘She’s currently asymptomatic, but we’re uncertain
if she'll never be symptomatic from the disease, or if she’s about
to blossom a very significant respiratory illness’ (participant

016).

Limited resources

Making decisions was further challenged by the shift
in the institutional model of care as the pandemic
overwhelmed, or threatened to overwhelm, available
resources. Shifting away from a model of shared decision
making, institutions adopted a more utilitarian model
of care in which resources had to be shared equitably
with the greater ‘collective good’ in mind. Consequently,
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many participants were required to act as ‘stewards of
resources’.

Most participants reported an early establishment of
patient triage guidelines that came from government
health departments, recommending that all elective, non-
emergency surgeries should be postponed to conserve
resources. However, the participants explained that some
sarcoma cases were more like emergency than elective
cases, and being a rare cancer, sarcoma was usually not
explicitly mentioned in the guidelines, leaving the deci-
sion to ‘fall on the surgeon’s shoulder’: ‘There've been
some guidelines issued by the (government health department)
regarding wait time for the different cancers. Sarcoma was not
part of these guidelines. And this is the frustration - they always
rely on your judgement for a final decision. So, the health depart-
ment don't say don't do cancer surgery or do. They re just saying
well, maybe things should be delayed, but it’s for the surgeon to
judge. So, basically, it always falls on your shoulder (partici-
pant 03).

Except for those in settings most impacted by the
pandemic who reported being unable to operate at the
peak of the COVID-19 wave, the majority of participants
were able to continue operating, with theatre access
restricted to the most urgent surgical cases: ‘We went from
four theatres to one that was dedicated to orthopaedic oncology
on our operating day as it were. And what that did was it made
us be really clear about what would be on those lists, and we
had to sit and discuss among ourselves what would the priorities
be? (participant 01). In the following extract, a partici-
pant recounts how the need for resource stewardship
meant that surgical procedures requiring ‘dispropor-
tionate” hospital resources were automatically deferred to
conserve resources for the impending influx of COVID-19
patients: ‘So we haven't done major pelvic surgery because we
don’t want to have patients who are likely to require intensive care
Jfor a longer period of time. We also don’t want to have patients
who may require blood products beyond a certain known limit
(participant 05).

Deviating from previous best practice, particularly
in order to benefit the ‘collective good’, could pose a
threat to the therapeutic relationship between surgeons
and their patients that had been built on a foundation
of shared decision making. In the following extract,
a participant in the peak of the first COVID-19 wave
recounts their experience of ‘informing’ the parents of
ayoung child that surgery cannot proceed due to limited
resources: ‘It’s not because I don’t want to operate or don’t want
to take good care of your child. But we are in the middle of a
situation that’s scary and we don’t know enough. At the moment
this is the best that we can do. This is genuinely what we think is
best for your son, for our hospital, for the other patients. We have
resources that are limited. We have to share those resources with
other patients. And so if your son cannot be operated on now, we
may devote this opportunity to somebody els¢ (participant 04).
This extract captures the tension between acting in the
best interests of the patient, while sharing resources justly
with all patients requiring care. Participant 04 coped with
this tension by rationalising the decision as ‘beyond their

control’: ‘It makes me feel bad, but I think at personal level it
sort of relieves me, because it’s beyond my reach. It’s not because I
don’t want to. It’s not because I have done a bad operation and
my margins should have been wider. It’s not something that I'm
in control of. I'm not in control of this. It’s above me’ (partici-
pant 04).

Other participants reframed the experience of
‘resource stewardship’ as ‘balancing a more holistic
picture’, perceiving it as an opportunity to reconsider
what is really necessary in patient care: ‘In a pre-COVID
era, there was no restraint. You could throw what you wanted
at the patient. Today, giving something to the patient means
denying somebody else something else, or you are adding further
to the patient having to travel... And so you are balancing it in
a more holistic picture - how much quality am I actually adding
to the patient? Hopefully it will make some of us think about
what is really important and how we should be looking at things’
(participant 05). This participant practising in a ‘rich
country’ where resources remained available despite the
high prevalence of COVID-19, also saw the pandemic as
an opportunity to rethink resource stewardship: ‘We are a
rich country, so we have adapted activity to our means - maybe we
Sfollow-up our patients a bit too long. So we were able to postpone
some without too much thought (participant 18).

Duty of care

While committed to the ethical principle of beneficence
(acting in the interests of others in need), fulfilling duties
to patient care increased the participants’ personal risk
of being exposed to the virus and transmitting the virus
to family members. Many older participants, who were
themselves more vulnerable to the virus, experienced
pressure from family members to stay away from active
duty at the hospital. For these participants, deciding
whether or not to operate on a patient involved a difficult
trade-off between one’s ethical duty to care for patients
and one’s ethical duty to care for oneself and one’s family.
This is captured in the following extract where a partic-
ipant recounts their experience of caring for child in
the early phases of the first COVID-19 wave when avail-
ability of virus testing was low: ‘I received a lot of pressure
from my family saying, “don't go to that surgery, you are going
to be contaminated by the virus,” and another pressure from the
father’s patient, saying to me, “No, doctor. I need you to be the
surgeon.” So it was a big deal (participant 012). Several
participants drew on war-time metaphors to describe
this ‘ethical trade-off’, finding meaning and purpose in
being able to contribute to the ‘war effort’: ‘So we are really
waiting for the big wave and god knows if it’s going to kill us or
we’re going to be swamped with COVID-19 patients. There is a
mutual sentiment of, you know, we’ve got to be strong all together
and go through all together...I think it has to do with the type of
cancer that we treat... we swear to Hippocrates and this is just in
line with that' (participant 04).

While the participants in this study all continued
to provide patient care, several recounted stories of
colleagues who had taken time away from patient care to
look after their own mental health: ‘Everyone handles the
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pressure differently. One of my junior staff members comes from a
different city and was really struggling with their mental health.
They needed to be with their family at this time, so they asked for
a break’ (participant 09)

Least-worst decision making

Participants faced with a lack of certainty about ‘what was
going on’, limited resources and a potential threat to self,
engaged in least-worst decision making where none of
the options were perceived as ‘ideal’, and the participants
settled on the least-worst option at that point in time for
each specific patient.

To decide on a least-worst option, participants in all
phases of the COVID-19 wave applied common strategies,
including: (1) shortening the timeline, that is, prefer-
ring short-term over longer-term treatment planning and
goals; (2) controlling sources of variability which caused
unpredictability, for example, choosing to give a COVID-
19-positive patient another round of chemotherapy
rather than waiting to see when they would recover from
virus to proceed with surgery; and (3) seeking consensus
so that ‘responsibility’ for decision making was shared
among members of the surgical oncology team.

In the following example, a participant considers
two courses of action: either continue with a standard
course of radiotherapy delivered over a 5-week period or
collapse the course of radiotherapy into a 2-week period.
The participant explains that the first option would opti-
mise the tumour for surgery but would involve more visits
to hospital, thus increasing the risk of the patient being
exposed to COVID-19. There was also a chance that the
pandemic could overwhelm hospital capacity within the
5-week treatment period, resulting in the cancellation
of surgery. In the second option, the ‘finish line’ (ie,
surgery) would be reached sooner. However, a reduction
in the total dose of radiotherapy could mean that the
tumour is less optimised for surgery and the condensed
dose of radiotherapy increased the chance that the
patient would experience uncomfortable side effects.
While neither option is ‘ideal’, the surgical oncology
team and the patient decided that the worst option would
be to ‘not reach the finish line’ and so the second option
was selected as the ‘least-worst’: ‘It’s a bigger intensity, some-
times greater side effects but not as much of the (radiotherapy)
dose is given over a shorter period of time. It means if they're
lucky, they get through radiotherapy without becoming infected
with COVID-19 or without the surgical team falling out from
under them if they became infected. So it’s really a balance of
providing the best possible care, hoping to reach the finish line
sooner than normal (participant 01).

In addition to changes to radiotherapy protocols,
many participants described changes to chemotherapy
protocols. For example, this participant recounts the risk
balance of least-worst decision making when their patient
tests positive to COVID-19 within 48 hours of surgery. Even
though the patient is severely immunocompromised, the
‘courageous’ decision is made to postpone surgery and
administer an additional round of chemotherapy while

they wait for the patient to test negative: ‘One patient with
a high grade osteosarcoma of the femur and is undergoing preop-
erative chemotherapy...by the time that we were getting ready for
surgery, the policy of testing the patient within 48 hours from
the day of surgery was implemented and unfortunately, he tested
COVID-19 positive. So this is a challenge on multiple level.
Obviously it’s a deviation from ideal treatment. Number two,
it challenges at a cognitive level because this patient is severely
immunocompromised. Which means that we take the courage
essentially to give another round to chemotherapy to a patient
possibly COVID-19 positive. This is a risk balance without prec-
edent to make reference to. It’s a combination of — gut feeling or
courage or experience in trying to beat the cancer wp as much
as we can while at the same time caring about the pandemic
(participant 04).

Participants emphasised the importance of sharing
least-worst decisions with the surgical oncology team
and disruption to multidisciplinary tumour board meet-
ings added to the experience of uncertainty in decision
making for some participants. Institutions ‘overrun’ by
the virus at the peak of the curve, cancelled multidis-
ciplinary tumorboard meetings as all care focused on
managing the flood of COVID-19 patients. For other
institutions in the earlier phases of COVID-19, meetings
were also cancelled with the rapid introduction of social
distancing measures preventing in-person gatherings.
Those with access to necessary infrastructure were able
to continue with meetings over video conferencing plat-
forms; however, these were often described as a ‘shadow
of their former selves’. ‘I definitely missed the support of the
team and that decision-making process. It gives you an added
layer of comfort or reassurance that you are making the right deci-
sion. Even if they just agree with you, it’s nice that people agree
with you and I do miss those ones where it was less obvious. It’s
definitely been more difficult’ (participant 014).

DISCUSSION

To our knowledge, this is the first qualitative study of
surgical decision making during COVID-19. Under
‘normal’ circumstances (ie, prepandemic), decision
making is driven by rational and recognition-primed
choices.” Having determined ‘what is going on’, decision
makers consider multiple courses of action and select
the action that offers a ‘superior’ outcome.” In the abun-
dance of resources, triage is based on the principle of
need, with the sickest being the first to receive care.’ The
ethical standard respects the autonomy of the patient and
provider, taking into account their preferences through
shared decision making.” In the narrative accounts of
decision making documented in this study, a paradigm
shift was observed, most notably in the hospitals hardest
hit by COVID-19. The factors that guided clinical decision
making under ‘normal’ circumstances no longer applied,
and a new decision making framework was revealed (see
figure 1). Specific, actionable recommendations arising
from this framework that may inform patient care in
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Table 3 Suggested strategies to support surgical decision making during COVID-19 and future crises

Themes Suggested strategies
The context of » Establish strategy of clear and regular communication from institutional and clinical leaders.
uncertainty » Establish evidence-based practice guidelines for treatment rationalisation.

» Maintain multidisciplinary consultations and discussion to ensure consensus decision making and

support.

Limited resources  » Establish prioritisation system for personnel, consumable and treatment resources.
» Establish split treatment teams to reduce vulnerability of cross-infection among clinicians and support

staff.

» Establish ‘designated survivor’ status.

» Ensure early communication and agreement between stakeholders within treatment teams of treatment

and diagnostic strategies.

Establish clear guidelines for institutional and personal guidelines for direct patient contact.
Establish prioritisation for shared (centre vs community) services, for example, investigations and

Duty of care » Establish clear guidelines with regard to personal protective equipment.

>

>

biopsy.

» Minimise travel to and from treatment centres.

» Broaden network of treatment facilities, for example, radiotherapy and chemotherapy.

» Maintain multidisciplinary consultations to ensure optimal care.

» Ensure patient support system exists.

» Develop mechanisms to assess mental health of staff.

» Provide clear institutional support for mental health needs of individuals and teams.
Least-worst » Maintain multidisciplinary consultations to ensure decision support.

decision making

both sarcoma and other areas of life-saving surgery are
presented in table 3 and discussed further.

Least-worst decision making and the context of uncertainty
Combatstudies have revealed that decision makers lacking
certainty about the outcome of a high-stakes decision
identify ‘workable’ courses of action that match the situa-
tion and, committing to an unknown outcome, select the
least-worst option at that point in time.'’ Unlike military
personnel, surgeons (particularly oncology surgeons) are
rarely trained in ‘disaster management’.'’ Despite this,
the participants in our study applied recognised strategies
in least-worst decision making, including shortening time-
lines, controlling sources of variability and seeking team
consensus,'? within the constraints of changing ethical
standards of justice and beneficence principles in patient
care. We recommend maintaining multidisciplinary
consultations to ensure consensus decision making and
support in the context of uncertainty (see table 3).

Least-worst decision making and the context of limited
resources

In crisis medicine where resources are limited, the model
of care shifts to benefit as many people as possible with
available resources.” In the place of shared decision
making, a utilitarian model may emerge where decisions
are made to be equitable for the greater ‘collective’ good.
In this model, the patients most in need, who require the
most resources, are the least likely to receive treatment.
Guidelines have been published by the General Medical
Council (GMC) stating that shared decision making is
a fundamental component of good clinical practice.
Therefore, surgeons should be supported to continue

to adopt a model of shared decision making even in the
most challenging of circumstances. While many partici-
pants in our study described situations in which limited
resources impacted their clinical decision making, it
is important to note that significant differences existed
between health systems and supply capacities and how
impacted these were by the pandemic. However, even in
settings where resources were not overwhelmed during
the ascending phase of the COVID-19 curve, restrictions
were putin place in anticipation of the ‘impending wave’,
and thus, participants in settings minimally impacted (eg,
Australia) experienced reduced access to resources. While
not on the frontline of the pandemic, surgeons have a
responsibility to ‘steward’ limited resources to benefit
the greatest number of patients. Medical associations
have recognised that decision making under these condi-
tions can be ‘ethically challenging’ and may conflict with
doctor’s ‘moral intuitions’."” Since data were collected
for this study during the first phase of the pandemic, the
GMC has published recommendations for doctors who
face making challenging decisions about how to prioritise
access to care within resources constraints. These recom-
mendations include: taking account of local and national
policies that set out criteria for accessing treatment;
basing decisions on clinical need and likely effectiveness;
and taking account of patients’ wishes and expectations
while also being transparent about decision-making
processes and keeping a record of decisions made and
reasons for them."* Most importantly, and also reflected
in our data, is that decision making in challenging situ-
ations should not rest with individual clinicians, rather
support from colleagues and multidisciplinary teams
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should be sought.'* ' Standardising and documenting
these ethical principles underlying triage during crisis is
likely to help decision makers to manage distress.” '® As
the participants in our study shifted to a model of ‘collec-
tive justice’, many sought to reduce distress by drawing
on the strength of the patient-surgeon relationship,
the consensus of a multidisciplinary team approach,
applying strategies such as reframing (ie, ‘balancing a
more holistic picture’) and avoiding rumination about
decisions beyond their control. Based on the findings of
our study, further recommendations to support decision
making in the context of limited resources include early
establishment of prioritisation systems (see table 3).

Least-worst decision making and the duty of care

While the ‘duty of care’ was a strong theme in our study,
the crisis medicine literature reveals shifting boundaries
around the principles of beneficence during a highly
contagious pandemic.17 ' Clinicians have both an ethical
obligation to care for their patients and themselves,
raising the question: when does the duty to care for
one’s patients usurp the duty to care for oneself, and by
extension, one’s family?'? Such ethical obligations can be
viewed as ‘protected values’, that is, values that are held
‘sacred’, more important than others and are not easily
traded-off.” Being forced to make decisions that violate
protected values have the potential to cause ‘moral
injury’.*’ While many of the participants in our study
found meaning and purpose in contributing to ‘the war
effort’, recognising the impact of any moral injury and
distress, and how to support this, may play an important
role in the ‘return to normal’ post-COVID-19.*' Recom-
mendations to support surgeons in their ‘duty of care’
include implementing institutional processes to assess
and support the mental health needs of individuals and
teams (see table 3).

Design considerations

That the study participants were able to employ strategies
to minimise distress may reflect our sampling strategy. It
is possible that surgeons experiencing higher levels of
distress were more likely to decline participation. Many
participants described a range of reactions from members
of their surgical teams, including elevated distress and
disengagement from clinical work. It is possible that we
only interviewed surgeons who were on the other end of
this scale. The use of ‘snowball sampling™® to recruit the
participants who were also invited to join the authorship
team raises the potential that social desirability forces
influenced interview responses. We attempted to mini-
mise this by ensuring that the interviewers were unknown
to the participants, by ensuring that interview responses
were not shared with any other surgeon on the author-
ship team and the deidentified reporting of findings.
With these assurances in place, participants shared their
experiences honestly and openly, as reflected in the inter-
view data (see online supplemental table 2).

Our findings resonate with other papers discussing
triage decisions and resource allocation in oncology
care and surgery during COVID-19.2® This suggests
that our findings have applicability for surgeons prac-
tising in settings beyond those captured in our study.
A key strength of our study is that we captured a global
perspective of decision making in surgical oncology using
a rigorous qualitative approach and found commonality
in the responses despite surgical teams being at different
stages of the first wave of COVID-19. Unlike survey studies
exploring the impact of COVID-19 on surgical care (see,
eg, refs 25-27), our qualitative approach enabled in-depth,
novel insights into kow surgeons make decisions during
COVID-19 in ‘real-time’. Participants had the opportu-
nity to challenge/confirm these themes, and there was
consensus agreement that the themes presented an accu-
rate interpretation of their experiences. Finally, several
guidelines have been published on patient prioritisation
during COVID-19 since our interviews (see, eg, refs 22
23 28), and this may have influenced surgical decision
making. Subsequent qualitative studies would be useful to
capture how surgical decision-making changes over time.

Based on the findings of this unique, international
qualitative study, we have identified strategies that may
support decision making in sarcoma care both during the
current crisis and beyond (see table 3). We suggest that
while surgeons have evolved to be resilient, optimistic,
selfsacrificing and just, profound anxieties can exist
behind this face of professionalism. Establishing a robust,
reliable and responsive network that can be used in any
moment of peak or unexpected clinical demand would
assist surgeons in times of need to leverage the support of
their peers around the world.
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