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ABSTRACT
The COVID-19 pandemic is the most serious health crisis of our time. Global public measures have been enacted to try to prevent healthcare systems from
being overwhelmed. The trauma and orthopaedic (T&O) community has overcome challenges in order to continue to deliver acute trauma care to patients
and plan for challenges ahead. This review explores the lessons learnt, the priorities and the controversies that the T&O community has faced during the
crisis. Historically, the experience of major incidents in T&O has focused on mass casualty events. The current pandemic requires a different approach to
resource management in order to create a long-term, system-sustaining model of care alongside a move towards resource balancing and facilitation.
Significant limitations in theatre access, anaesthetists and bed capacity have necessitated adaptation. Strategic changes to trauma networks and risk
mitigation allowed for ongoing surgical treatment of trauma. Outpatient care was reformed with the uptake of technology. The return to elective
surgery requires careful planning, restructuring of elective pathways and risk management. Despite the hope that mass vaccination will lift the
pressure on bed capacity and on bleak economic forecasts, the orthopaedic community must readjust its focus to meet the challenge of huge
backlogs in elective caseloads before looking to the future with a robust strategy of integrated resilient pathways. The pandemic will provide the
impetus for research that defines essential interventions and facilitates the implementation of strategies to overcome current barriers and to prepare
for future crises.
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Introduction
The emergence of the novel severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) virus is the single
most serious public health crisis of our time. Initially,
global widespread public health measures were enacted to
prevent healthcare systems from being overwhelmed.
Despite such measures, exponential spread occurred, in
some locations overwhelming healthcare delivery.1 To
prevent this eventuality, hospital resources were
reorganised and redeployed towards maximising intensive
care and overall bed capacity.2 While health systems
primarily focused on ventilator and personal protection
equipment (PPE) availability with most elective cases
being cancelled, the orthopaedic trauma community
continued to operate, tending to the reconstructive
trauma that still remained ongoing and in some units
increased in workload.3 During this pandemic there has
been an unprecedented depth of international scientific
and clinical collaboration with rapid dissemination of
emerging evidence. This review explores the current
priorities and controversies faced in this global pandemic.

Recent management of major incidents
Following decades of terrorist attacks,4 the focus for major
incidents in the UK has been onmass casualty events, with
robust guidelines and escalation strategies to support
this.5–7 The declaration of a major incident dictates that
an NHS trust is able to cancel non-urgent elective
operations and expedite the discharge of medically fit
patients requiring non-clinical support.8 Initial treatment
has historically centred on damage control resuscitative
principles that have filtered from the battlefield.9

Similarly, organisation structure takes on a
hierarchical framework in the military mould. On 3
March 2020 NHS England declared a level 4 incident,
taking ‘command and control’ of the country’s strategic
direction and coordination of healthcare resources. The
initial goals were to ‘free up maximum possible inpatient
and critical care capacity, prepare for the anticipated
large numbers of patients requiring respiratory support,
support staff and maximise their availability and remove
routine burdens’.6 This was successful in preparing
for the initial surge in patients and for the mass
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redeployment of staff. The present situation, however, is
clearly manifestly different to a mass casualty incident
with a rapid up scaling and equally quick standing down
of emergency measures. Through a multidisciplinary
approach of clinical and non-clinical staff and the fluidity
and flexibility of facilitation and resource balancing, a
long-term approach is needed. The orthopaedic
community rose to the challenge, not only to implement
the key directives of the ‘level 4 incident’, but also to
begin to create a system-sustaining model that allows for
appropriate resource allocation and ongoing optimal
patient care, while minimising risks to both other
patients and the team.10,11 The first challenge was the
restructuring of the workforce.

Workforce restructuring – maximising
availability
Orthopaedic surgeons faced a ‘drastic cultural shift in
duties and responsibilities’10 with both vertical and
horizontal change in workforce allocation on an
international level. Redeployment occurred through all
levels of staff. In London, junior surgical doctors at core
training and registrar grades in Major Trauma Centres
and trauma units were reallocated to medical teams as
part of a wider ‘COVID rota’ for the peaks of the first and
second waves. Consultants and registrars have continued
to deliver acute trauma care while providing support to
the intensive care unit (ICU). Orthopaedic experience in
the safe positioning of patients has been crucial across
many centres in order to prone patients.12 In New York
City, for weeks the global epicentre of the pandemic, and
following a sharp decline in trauma admissions, whole
orthopaedic and trauma units were repurposed to meet
the surge in COVID patients, forming a novel
ortho-medical COVID-19 management team.13

National and international resilience has been built into
the workforce with units adopting team-based systems,
cycling active duty and standby or remote working
factions (Red, Amber and Green) in order to deliver
system sustainability in the event of illness within
teams.14 In contrast to previous planning for mass
casualties and critical incidents, there has been a
recognition that the current crisis represents an ongoing
and potentially indefinite change to working patterns,
requiring a sustainable approach to workforce allocation
and rota management, while still delivering a high
standard of acute care.

Delivering acute trauma care
One of the greatest tests for the orthopaedic community
has been the delivery of safe, effective trauma care in a
new, restricted and unmapped landscape. There are
several challenges to face:

Resource deficit
Many hospitals have had access to operating theatres
severely restricted. For significant periods, ventilators
have been redeployed for critical care with many theatres
converted entirely to ICU beds to increase capacity. The
anaesthetic workforce has been redeployed en-masse into
intensive care rotas.15 External technical support has been
limited by hospital protocol and in some cases by the
furloughing of staff in a struggle to maintain liquidity.16

Shortages of PPE amplified reticence to operate.17

Moreover, admitting ambulatory trauma patients,
intubation and the undertaking of aerosol-generating
procedures can increase the risk of transmission.18

Drive for non-operative management
As the scale of the pandemic widened, the acute resource
deficit, change in workforce structure and potential risk to
patients and staff led to a widespread drive for the
non-operative management of acute trauma.19 The British
Orthopaedic Association (BOA) published guidance on
management.20 In the case of ambulatory patients with
fractures with high union rates it supported non-operative
treatment and consideration of delayed reconstructive
surgery. In subspecialties with a trauma burden usually
considered as less emergent, this could create an
imbalance in the backlog of salvage workload. The
American College of Surgeon’s (ACS) guidance 21 to
reschedule all fractures greater than 4 weeks old, and all
‘soft tissue injuries’, has differing potential implications, for
example with respect to upper limb fractures22 as
compared with lower limb ligamentous injuries.23 This will
require further consideration when allocating resources
and time to delayed reconstruction. The Royal Australian
College of Surgeons stated ‘there is no justification to
perform any procedure that can be deferred for six weeks
without risk of significant harm to the patient…Opt for
non-operative management wherever possible’.24 While
the resuscitation and management of acute polytrauma
and high-energy injuries remained a clinical priority,25 the
BOA recommended early full weight bearing to minimise
inpatient stay, and consideration of early amputation for
patients unlikely to benefit from multiple re-operations for
limb salvage. As the imaging modality of choice for COVID
pneumonitis, access to computed tomography scanning
was often minimised.19,25 In a new set of circumstances,
the orthopaedic trauma community accepted that the best
interests of many patients were served through attentive
non-operative management and consideration of delayed
reconstructive options.

Strategic changes – orthopaedic networks
Regional and national strategic changes have occurred to
usual pathways in established trauma networks in order
to maximise inpatient bed capacity for COVID-19
patients and minimise the burden on critical care units.
In North and Central London, multiple acute hospitals
redirected trauma patients requiring operative management
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to a tertiary referral centre normally utilised for complex
elective, cancer and paediatric surgery.26 This was
particularly effective in ensuring ongoing surge capacity in
trusts continuing to provide care to COVID-19 patients, but
also in the effort to shield vulnerable and elderly fragility
fracture patients themselves and enable timely intervention.
In the UK, clear national guidance on fragility fractures
stated that ‘confirmed or suspected coronavirus infection is
not a reason to delay or cancel surgery’ and that prompt
treatment may reduce length of stay.27

Hub and spoke orthopaedic networks have been used to
great effect for severely injured trauma patients,28 and the
future of complex elective surgery could exist in a similar
model.29 The rapid and effective logistical turnaround
demonstrated to realise such strategic change is a
testament to what can be achieved when such networks
are implemented.

Outpatient care – virtual clinics, telemedicine
and the future?
The need to safeguard patients and staff has seen the
accelerated expansion and delivery of virtual clinics,
telemedicine and minimisation of face-to-face contact.
This technology has been available for some time.30

There has been widely accepted evidence that virtual
appointments do not impact on patient satisfaction, and
can significantly reduce foot fall, while adequately triaged
and selected fracture clinic appointments have been
shown to be safe, cost effective and reproducible.31,32 In
the elective setting, patients have demonstrated further
enthusiasm for accessible and timely telehealth
consultations.33 In-person visits can be limited to first
postoperative reviews and urgent cases, and preoperative
‘joint school’ can be completed virtually. Crowded waiting
rooms, and hospital visits for those most at risk, may not
be desirable for many months or even years to come. It is
important that we come to accept this. The telehealth
revolution will enable the ongoing delivery of safe
outpatient care, and now is the opportunity for health
systems to widely embrace, evaluate and adapt.
Importantly we must ensure that this is done without
patients perceiving that corners are being cut, concerns
are being ignored or that care is substandard.

Delivery of elective care
Restructuring and prioritisation of services has enabled
the ongoing delivery of acute trauma care; however,
globally the response to surges in caseload have been to
cancel or postpone all but the most urgent elective cases.
This has caused an unacceptable backlog in care. Clearly
this will cause an impact on the ever-expanding
untreated cohorts of both scheduled and undiagnosed
patients with chronic musculoskeletal disease.34 The
long-term consequences of this remain unknown.

As the first peak of new cases and daily deaths in the UK
began to decline in May, NHS England called for a move to
the second stage in the response, including a return to
routine elective surgery.35 A carefully considered
approach was implemented, in order to safeguard
patients and staff. Early reports from Wuhan were
encouraging, with strict adherence to protocol enabling
50 spinal surgeries on COVID positive patients with no
subsequent infection of healthcare workers.36 However,
there remained concerns over safety, after a study of
arthroplasty cases performed in Northern Italy revealed
a 1.2% COVID mortality rate after patients contracted
SARS-CoV-2 during rehabilitation.37

Guidelines for the resumption of elective surgery were
set out by the BOA, RCS, ACS and the American Society
of Anesthesiologists. An international consensus group of
77 physicians in orthopaedic surgery, infectious disease,
microbiology, virology and anaesthesia set out a roadmap
for resuming elective surgery.38 Recommendations were
categorised in to key factors:

Timing
There should be a sustained reduction in the rate of new
COVID-19 cases in the region in question before
undergoing the resumption of elective work.38,39

PPE
Hospitals should be satisfied that adequate PPE is
available for the number and type of procedure to be
performed, and does not risk outstripping supply in
critical care areas.

The principles outlined in these guidelines allowed for
the creation of ‘green’ COVID-free pathways to minimise
risk to patients, staff and society as a whole and to allow
a return to elective work.40 Maintaining such pathways
has also necessitated reduced staff movement between
COVID and non-COVID sites, reduced visiting and
rigorous infection control measures.41

Testing
Patients should undergo and demonstrate negative
RT-PCR test for SARS-CoV-2 within 2 to 7 days of
surgery while hospitals should be aware of testing
requirements and limitations. Vaccination status should
be considered before consideration of exposing a patient
during an elective admission.

Patients and prioritisation
Patients should be risk stratified and those with significant
comorbidities scheduled after healthier patients, until
mass vaccination has suppressed transmission. An
evaluation should be made not only of the urgency of the
procedure, but of expected length of stay, procedure
duration, workforce requirement and likely critical care
and rehabilitation requirements, in order to create a
prioritisation framework.42

Social distancing must be maintained, including the
avoidance of shared surgical bays. Preoperative assessment
should include special attention to COVID-19. Patients
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should continue to self-isolate in the preoperative period.38

Patient preference should be taken into account also, with
shared decision making and understanding of risks and
benefits.42

Outpatient elective surgery
In appropriately selected patients, outpatient arthroplasty has
been demonstrated to be safe and effective.43 In upper limb
surgery, the use of wide awake local anaesthetic no
tourniquet (WALANT) protocols has already become
prevalent and can reduce the rate of inpatient stay.44 With a
stratified patient cohort and appropriate coordination
between the multidisciplinary team, including the use of
regional anaesthesia to minimise transmission risks,
inpatient bed capacity and resources can be preserved with
outpatient fast-track pathways.45 Now is the time to
embrace such change enthusiastically.

Efficiency, however, is unlikely to return quickly, with
units reporting a doubling of turnover times.41 This will
have implications for patients but also for hospital
reimbursement and for industry partners. In the US,
some hospitals have experienced increasing costs and
decreasing revenues that threaten their financial
viability.46 In the UK, government borrowing has risen to
the highest level since the Second World War, and well
above the financial crisis peak. Though NHS debt was
‘written-off’ in one stroke in April47, we must remain
vigilant to the challenges that budget pressures of this
magnitude will create in the coming years.

Training
Elective surgeries have been postponed, and during
lockdowns, trauma case volume has dwindled, resulting
in an inevitable global impact on orthopaedic education
and training.48 Trainees and consultants alike have
had to reengage with and relearn certain ‘lost arts’ of
active non-operative fracture management including
manipulation, plaster moulding and reduction aids.19 In
lieu of the traditional ‘trauma meeting’ forum for
discussion, didactic and interactive teaching has
continued through videoconferencing and webinars.
Many clinical trials have experienced pauses, though
journal clubs have continued remotely.

Simulation training has been demonstrated to facilitate
and amplify training performance,49 but there is a paucity
of evidence to suggest that simulation alone can suitably
redress the impact of reduced caseload for trainees.
While the traditional methods of apprenticeship remain
safe and effective,50 there can be little substitute for the
‘real thing’, and the requirement for minimum case
numbers will stand. Successful horizontal workforce
reallocation to differing specialties and environments has
illustrated the potential feasibility of ‘broad-based
specialty training’ and a more holistic approach to
training of orthopaedic surgeons as part of a cohesive
group of hospital specialties.

Conclusion
At the time of writing, the UK andmuch of the world is still
gripped in huge surges of inpatient demand for COVID-19
care. A great deal of uncertainty remains, even with hope
of deliverance in the form of the mass vaccination
programmes that are under way in many countries.
‘Business as usual’ in orthopaedics is unlikely to resume
anytime soon. We must continue to adapt and innovate
in order to deliver high standards of care to our
patients. Innovation in healthcare is hard but the
huge support and drive in the current climate opens
new opportunities to implement strategies to make
long-lasting improvement.

Restarting services can be seen as a unique chance to
execute large-scale healthcare structuring plans such as
the Hub and spoke orthopaedic networks for complex
elective surgery.29 Tech-based innovation can include
implementing telemedicine to provide patients with
safer, easier access to healthcare services and to reduce
cost. Wider use of surgical planning methods may reduce
operating time and possibly costs by reducing the
inventory. Various phone and computer applications are
being used to reduce face-to-face physical therapy, to
measure and improve outcomes. These significant
changes will provide trauma and orthopaedic (T&O)
departments with the incentive to produce meaningful
research to define essential interventions and implement
strategies to overcome future crises.

Even as vaccines reduce the pressure on healthcare
systems, we must accept that seasonal viral epidemics
are unlikely to disappear, nor are the enormous
challenges of ageing populations in developed economies.
There will be ongoing winter crises, respiratory viruses
and new healthcare challenges including the recruitment
and retention of the workforce. It is clear that elective
orthopaedic work must be uncoupled and adequately
ring fenced from acute hospitals in order to meet the
vast, growing workload in musculoskeletal care. Further
high-quality research must be directed towards adequately
and efficiently meeting this demand, especially in the
context of global recession.

There is no doubt that there is a vast amount of work to
be done in both the acute trauma and elective setting. In
this paper we have tried to highlight issues in T&O
practice during the COVID-19 era. It is important to use
the ever-expanding body of evidence and work together
with the wider healthcare community to build resilience
for the future and deliver effective care.
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