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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic has affected communi-
ties worldwide. This study examines the impact that public health measures to control viral
spread have had on orthopaedic trauma presenting to an Australian level 1 trauma centre.
We hypothesized that the volume of orthopaedic trauma in the period of social distancing
would decrease, and the mechanisms of injury differ, compared to pre-pandemic times.
Methods: We performed a retrospective analysis of patients requiring emergency orthopae-
dic surgery between 16 March and 21 April 2020 (the period after social distancing and
lockdown commenced), and compared it to the group of patients from the same period in
2019. We collected demographic data, as well as injury type, anatomical location, mecha-
nism of injury and surgical logistics.
Results: During the COVID-19 period, total emergency operations performed decreased by
15.6% compared to the same period in 2019. Orthopaedic admissions decreased by 30.8%.
Demographics of the groups were unchanged. Anaesthetic time decreased, but total time
spent in the operating theatre was unchanged. Road trauma comprised a similar proportion
of cases overall; however, cycling-related accidents increased significantly, making up 11%
of presentations during COVID-19. Sporting injuries, work-related injuries and multi-
traumas reduced during the pandemic.
Conclusion: The impact of COVID-19-related lockdown measures and social distancing
on orthopaedic trauma in Australia has been an overall decrease in volume of cases, com-
bined with significant changes in the mechanisms of injury necessitating surgery.

Introduction

Coronavirus disease 2019 (COVID-19) has had profound impacts

worldwide. Shortly after the World Health Organization declared a

pandemic on 11 March 2020,1 Australia implemented public health

infection control measures by restricting travel, public gatherings,

sport and workplace attendance.2–5 In turn, the Australian

healthcare system responded by postponing elective surgery, expan-

ding telehealth services, establishing dedicated testing facilities to

limit exposure to healthcare workers and preserving hospital

resources including personal protective equipment (PPE).6 How-

ever, besides decreasing the rate of viral transmission, social dis-

tancing has had other consequences.
During the initial wave, New South Wales had the highest

number of diagnosed cases in Australia, with the majority of

those within metropolitan Sydney. Within Sydney, Northern

Sydney Local Health District has faced the second greatest bur-

den (522 confirmed cases).7 Royal North Shore Hospital

(RNSH) is the largest hospital in this network, and is a tertiary

referral trauma centre covering both metropolitan and rural areas.

Emergency surgery has continued throughout the pandemic, with

new perioperative protocols in place, including negative pressure

operating theatres (with anterooms), additional PPE, anaesthetic

protocols for aerosolizing procedures and recovery within the

theatre itself.
The aim of this study is to examine the impact of social distanc-

ing measures and local COVID-19 protocols on orthopaedic trauma

surgery at RNSH, by comparing patient cohorts from the affected

period and the same period 1 year prior. We postulated that the

incidence and mechanism of orthopaedic trauma would be altered
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due to social distancing measures, with similar changes to surgical
and anaesthetic durations secondary to amended local protocols.

Methods

This study was conducted retrospectively. Following ethics
approval, an analysis of all patients requiring emergency orthopae-
dic surgery over a 5-week period after commencement of social
restrictions (16 March to 21 April 2020) was conducted via the
PowerChart electronic medical record system (Cerner, North Kan-
sas City, MO, USA). All patients with general orthopaedic injuries
necessitating surgery were included. Patients who underwent opera-
tive management of isolated spinal or hand injuries were excluded,
as these are considered separate sub-specialties at RNSH. Patients
who had orthopaedic injuries combined with spinal or hand trauma
were included.

Outcomes assessed included basic demographic and injury infor-
mation, as well as surgical data (time between injury and interven-
tion, total anaesthetic and surgical times, and personnel involved in
the procedure). These were compared to the cohort of patients
requiring emergency orthopaedic surgery for the same time period
in 2019. Standard protocols regarding the ethical use of patient data
were applied. Datapoints were summarized as means with standard
deviations where appropriate, or as a percentage of proportions in
the case of dichotomous variables. Comparisons were made using
the Student’s two-tailed, unpaired t-test for continuous variables
and using chi-squared tests for dichotomous variables (with Fish-
er’s exact test where the incidence of a particular event was less
than 5). Alpha was set at 0.05 for all data points.

Results

During the 5-week period in 2020, 146 emergency orthopaedic
operations were performed on 135 patients. This was a 15.6%
decrease from the 2019 cohort, where 173 procedures were per-
formed on 159 patients. Total orthopaedic admissions (elective and
emergency) in this period were 173, diminished by 30.8% from
250 in 2019. There was no significant difference in age or gender
between the two groups (Table 1).

There was no significant difference in the proportion of patients
whose injuries were sustained by road trauma (which included car,
motorbike, cycling and pedestrian accidents), nor was there a differ-
ence in the number of patients presenting with a work-related
injury. Road trauma was responsible for 25 presentations (14.5%)
in 2019, and 29 patients (16.8%) in 2020 (P = 0.2). However, the
proportion of the road trauma patients who were cyclists signifi-
cantly increased. Cyclists comprised 16 patients (11.0%) in 2020,
compared to just five patients (2.9%) in 2019 (P = 0.003). There
was a significant decrease in the proportion of patients who injured
themselves playing sports (organized or social sports, excluding
cycling), down to seven cases in 2020, compared to 24 cases in
2019 (P = 0.004) (Table 1). There was a decrease in multi-trauma
patients (defined as patients presenting with more than one discrete
anatomical location of injury) to 13 in 2020, compared to 22 previ-
ously; however, this was not significant (P = 0.27). There was no
difference in the proportion of patients who presented with geriatric

hip fractures during the studied period; similarly, proportions of
patients with upper limb or lower limb injuries were unchanged.

There was no significant difference in the types of operations
performed (Table 2), nor was there a change in the proportion of
cases done out of hours (between 17.00 and 08.00 hours). The
mean number of surgical team members involved in the operations
was 2.26 and 2.28 in 2019 and 2020, respectively, demonstrating
no difference in surgical staffing. However, the percentage of cases
that were consultant-led (consultant listed as primary surgeon) sig-
nificantly increased from 110 of 173 cases (63.6%) in 2019 to
112 of 146 cases (76.7%) in 2020 (P = 0.01). There was a decrease
in the mean anaesthetic time (time from commencement of anaes-
thesia to commencement of surgery) from 44.5 min in 2019 to
39.0 min during COVID (P = 0.02), but there was no significant
difference in the total time the patient spent in the operating room
(Table 3).

Discussion

COVID-19, the disease caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), has challenged healthcare
systems globally.1 With no proven therapeutic agent, many govern-
ments have focused instead on limiting the spread of the virus via
broad public health measures, with varying degrees of social ‘lock-
down’.2 Australia’s response to COVID-19 commenced on
23 January 2020, with the first case in Australia recorded on
25 January,8 and the first death on 1 March.9 Following the declara-
tion of a global pandemic by the World Health Organization on
11 March,1 a progressive shutdown of social and economic activity
throughout the country over the subsequent 2 weeks was com-
menced.10 International travel was banned, and overseas travellers
returning to Australia were required to quarantine.3 Australians
were urged to stay home, leaving home only for exercise, food,
essential work and study, or to act as a carer.

The response of the Australian healthcare system had several
goals: to prepare hospitals for high numbers of COVID-19 patients;
manage the workforce, assuming large groups of staff may be
required to quarantine; and maintain safe delivery of essential care,

Table 1 Patient and injury demographics

2019, n (%) 2020, n (%) P-value

Total emergency operations 173 146 —

Total patients 159 135 —

Male 97 (61.0) 81 (55.4) 0.86
Mean age (years) 46.5 46.2 0.93
Median age (years) 48.0 47.5 0.84
Motor vehicle accident 9 (5.2) 7 (4.8) 0.87
Motorbike accident 9 (5.2) 4 (2.7) 0.27
Cyclist 5 (2.9) 16 (11.0) 0.003
Pedestrian 2 (1.2) 2 (1.4) 0.86
Fall from standing 60 (34.5) 43 (29.5) 0.32
Fall from height 20 (11.6) 18 (12.3) 0.83
Traumatic wound 20 (11.6) 19 (13.0) 0.69
Post-operative complication 3 (1.7) 1 (0.7) 0.38
Sporting injury 24 (13.9) 7 (4.8) 0.004
Work-related injury 9 (5.2) 12 (8.2) 0.39
Multi-trauma 22 (12.7) 13 (8.9) 0.27
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including conservation of PPE.10 Non-essential elective surgery in
both public and private hospitals was postponed indefinitely on
25 March.6 Telehealth clinics were established, and patients were
encouraged to defer non-essential appointments. During the first
wave of COVID-19 in Australia, the number of new daily cases
reported peaked at 469 on 28 March before slowly decreasing.11

Although the aforementioned disease-control measures have had
significant societal and economic costs, their implementation has
circumvented the overwhelming of the healthcare system.

At our tertiary referral institution, local protocols regarding PPE
allocation and staffing were developed to safely continue emergency
and essential elective surgery. ‘Pandemic medicine’ treatment proto-
cols for orthopaedic patients were not utilized. All fractures were
treated on their merit, with the ability to do so due to maintained
capacity in both the hospital and healthcare district (despite treating
the second highest number of COVID-19 patients in New South
Wales).7 This is in contrast to the National Health Service (UK),
which was in a very different position regarding the available
healthcare resources and the burden of COVID-19 patients. In April,
the National Health Service clinical guide for trauma and orthopae-
dic patients advocated for non-operative management to be explored
as the primary option, performing surgery as day-only cases wher-
ever possible, and limiting outpatient attendance.12 A tertiary centre
in London that did not alter its threshold for surgery based on this
recommendation noted a decrease in surgical cases of one-third
compared to pre-pandemic, suggesting that the primary driver of
decreased procedures was decreased referral volume, rather than
local protocol.13 Similar decreases in trauma referrals have been rec-
ognized in centres in the USA,14 Spain15 and India.16

Physical distancing requirements and mandatory shutdown of
businesses, workplaces and gatherings have transformed daily
activities. The Citimapper Mobility Index estimates the movement
of people within Sydney decreased by up to 84% in March, as
fewer people utilized public transport or drove to their places of

work.17 On the basis of these changes, it was hypothesized there
would be a decrease in the total number of orthopaedic trauma
patients presenting to emergency, and indeed, this was the case in
our study. Similarly, we anticipated a drop in patients with work-
related injuries (given a large proportion of workers are now work-
ing from home, or unemployed) and sporting-related injuries (given
the cancellation of organized sport and group activities), but a rise
in trauma related to home ‘do-it-yourself’ projects. Our findings
were as expected for sporting and ‘do-it-yourself’ injuries; how-
ever, work-related injuries remained largely unchanged. This is
possibly because the majority of these injuries occurred on con-
struction sites, with most construction continuing throughout the
studied period. The number of geriatric hip fracture presentations
was also predicted to decrease, given that this population is at
higher risk of COVID-19, and would be more likely to adhere to
social distancing recommendations by remaining indoors, poten-
tially reducing the risk of falls. However, the proportion of geriatric
hip fractures remained unchanged when comparing the two time
periods, consistent with prior evidence that the majority of hip frac-
tures occur after a fall at home or indoors,18 and is similar to inter-
national reports during this pandemic. A tertiary centre in
Barcelona, Spain, found that the volume of hip fractures remained
stable despite a decrease in overall trauma presentations. All
patients were tested for COVID-19 on presentation given high
levels of community spread – the prevalence in this population was
19.4%, leading to surgical delays and higher in-hospital mortality.15

By contrast, our 30-day hip fracture mortality rate was not affected
during this period (4%, compared with the 2019 national average of
5%).19 Because of the low prevalence of COVID-19 in our popula-
tion, patients were only tested if symptomatic, and there were few
delays to surgery.

Although the volume of road trauma patients was unchanged, the
distribution altered significantly, with a small decrease in car-
related injuries, a substantial decrease in motorbike accidents and a
large increase in trauma from cycling. The proportion of pedes-
trians was roughly the same between years. This is consistent with
data from the Bureau of Infrastructure, Transport and Regional
Economics, which, although analysing deaths rather than injury,
reflects a similar change in how roads are being utilized during
COVID-19. In Australia, road deaths during April 2020 totalled
75, down 25.3% compared with the monthly average in the previ-
ous 5 years (100.5 deaths). Motorcyclist deaths were down 8.8%.
There was, however, an increase in cycling-related deaths of 21.6%
(to 45 cyclists) compared to April 2019 (37 cyclists), despite fewer
vehicles being on the road.20

Table 2 Operations performed

Operation performed (%) 2019, n (%) 2020, n (%) P-value

Closed reduction 26 (15.0) 28 (19.1) 0.33
Internal fixation 55 (31.2) 40 (27.4) 0.39
Intramedullary nail 17 (9.8) 16 (11.0) 0.74
External fixation 0 3 (2.1) 0.08
Arthroplasty 13 (7.5) 11 (7.5) 0.99
Debride infection 20 (11.6) 20 (13.7) 0.57
Debride traumatic wound 24 (13.9) 22 (15.1) 0.76

Table 3 Surgical logistics

2019 2020 P-value

Consultant primary surgeon, n (%) 110 (63.6%) 112 (76.7%) 0.01
Cases done out of hours†, n (%) 55 (31.8) 54 (37.0) 0.33
Average number of surgical team scrubbed 2.26 2.28 0.79
Average anaesthetic time (min) 44.5 39.0 0.02
Average surgical time (min) 66.6 56.1 0.06
Average total time in room (min) 98.7 87.2 0.07
Average time from triage to theatre (min) 2383.3 2525.0 0.83

†Saturday, Sunday or case commencing after 17.00 hours weekdays.
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The decrease in trauma patients from road accidents is easily
explained given the restrictions placed on travel. The increased pro-
portion of cycling-related trauma in this group is multifactorial. Dur-
ing April 2020, Sydney City Council reported increased cycle traffic
of 25–50%, despite the drop in people movement.21 Bicycle sales
also increased by up to 28% as people took up cycling during the
pandemic as a hobby following the closure of gyms,22 and rising
demand for home food delivery led to more cyclists working for food
delivery companies.23 These cyclists may have been inexperienced
and therefore more likely to be involved in an accident.24 As restric-
tions ease and people eventually return to work, it is expected there
will be an increase in commuting and transit via bicycle as people
practice social distancing and avoid public transport. For the same
reason, more cars will return to the roads, and it is likely cyclists will
continue to be vulnerable to trauma in the post-lockdown period.

Whilst the number of surgical team members scrubbed during
trauma operations was unchanged during the studied period, the pro-
portion of cases that were consultant-led significantly increased. This
was not driven by hospital or department policy. At RNSH, there is a
high level of consultant involvement at baseline, and there was no
observable changes in definitive management or unplanned return to
theatres during the studied period. Contrary to our hypothesis, anaes-
thetic time actually decreased by an average of 5 min per patient.
There was a change in the anaesthetic department’s protocols for rou-
tine anaesthesia, given that aerosolizing procedures carry a high risk of
COVID-19 transmission. As such, there was an increase in consultant-
driven anaesthesia, and a change in practice to allow early extubation
in theatre, rather than in recovery. Despite the change in protocols, the
total length of time patients spent inside the theatre was unaffected.

Australian states and territories slowly eased social restrictions
from 1 May 2020, which included the recommencement of elective
surgery in a restricted capacity and a gradual return to full surgical
capacity planned over several weeks to months.25 RACS estimates
that the backlog of elective operations in Australia due to COVID-
19 is nearly 400 000 cases,26 a burden that will take many months
to clear, potentially decreasing many patients’ quality of life during
this time. This is just one of the many challenges that the healthcare
systems are facing globally during the recovery period.

While there are several studies examining the impact of COVID-
19 on elective surgery, few studies analyse its effect on orthopaedic
trauma, particularly in Australia. Despite social distancing and
travel restrictions, there has been a persistent (although decreased)
demand for emergency orthopaedic care throughout the pandemic.
This study aids in understanding how human movement and social
activities contribute to orthopaedic trauma, both for future resource
allocation and for trauma prevention. Future research should further
appraise changes in trauma demographics, both domestic and inter-
national, as well as whether the trends observed will reverse as the
pandemic eases.
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