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ABSTRACT

Purpose; The COVID-19 pandemic has necessitated profound adaptations in the delivery of healthcare to
manage a rise in critically unwell patients. In an attempt to slow the spread of the virus nationwide
lockdown restrictions were introduced. This review aims to scope the literature on the impact of the
pandemic and subsequent lockdown on the presentation and management of trauma globally.

Methods; A scoping review was conducted in accordance with PRISMA-ScR guidelines. A systematic
search was carried out on the Medline, EMBASE and Cochrane databases to identify papers investigating
presentation and management of trauma during the COVID-19 pandemic. All studies based on patients
admitted with orthopaedic trauma during the COVID-19 pandemic were included. Exclusion criteria
were opinion-based reports, reviews, studies that did not provide quantitative data and papers not in
English.

Results; 665 studies were screened, with 57 meeting the eligibility criteria. Studies reported on the
footfall of trauma in the UK, Europe, Asia, USA, Australia and New Zealand. A total of 29,591 patients
during the pandemic were considered. Mean age was 43.7 years (range <1—103); 54.8% were male.
Reported reductions in trauma footfall ranged from 20.3% to 84.6%, with a higher proportion of trauma
occurring secondary to interpersonal violence, deliberate self-harm and falls from a height. A decrease
was seen in road traffic collisions, sports injuries and trauma occurring outdoors. There was no signif-
icant change in the proportion of patients managed operatively, and the number of trauma patients
reported to be COVID-19 positive was low.

Conclusion; Whilst the worldwide COVID-19 pandemic has caused a reduction in the number of
trauma patients; the services managing trauma have continued to function despite infrastructural,
personnel and pathway changes in health systems. The substantial effect of the COVID-19 pandemic on
elective orthopaedics is well described, however the contents of this review evidence minimal change in
the delivery of effective trauma care despite resource constraints during this global COVID-19 pandemic.

© 2020

1. Introduction

‘lockdowns’, placing severe restrictions on the free movement of
society in an attempt to curtail the virus’ spread.

Since its characterisation in December 2019!, COVID-19 has
swept across the world, altering the practice of medicine and sur-
gery in health systems worldwide. Coronavirus was first described
in Wuhan, China as a condition causing-most commonly- a fever
and dry cough.' It relentlessly spread across the world, and was
declared a pandemic by the World Health Organisation on 11th
March 2020.% In response, worldwide governments orchestrated
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The effects of the worldwide lockdown are yet to be fully un-
derstood; however research suggests that it has led to significant
changes in the presentation of medical and surgical conditions,
including changes in the aetiology of trauma,” late presentations of
common conditions,® and higher surgical morbidity in surgical
patients with concomitant COVID-19 infection.” Furthermore,
COVID-19 fundamentally changed demand on healthcare services;
with a proportionally higher demand on medical and critical care
specialties compared to surgical specialities. This resulted in an
adaptive redistribution of resources to meet demand; including
infrastructure, healthcare workers and patient pathways.


mailto:vikas.khanduja@addenbrookes.nhs.uk
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcot.2020.11.005&domain=pdf
www.sciencedirect.com/science/journal/09765662
www.elsevier.com/locate/jcot
https://doi.org/10.1016/j.jcot.2020.11.005
https://doi.org/10.1016/j.jcot.2020.11.005
https://doi.org/10.1016/j.jcot.2020.11.005

S. Waseem, S.K. Nayar, P. Hull et al.

Redeployment of surgical trainees to medical specialties is an
example of such adaptations.®?

There is an emerging body of evidence which documents the
footfall and management of musculoskeletal trauma globally dur-
ing the COVID-19 pandemic. Specifically, data exists from hospitals
across the world on the change in the presentation of major
trauma'®~"® and trauma to the lower limbs,'%"16718 hand'920 and
spine.??? In this study, we aimed to perform a scoping review to
assess evidence in the current literature from around the world on
the footfall, aetiology, operative volume and treatment of muscu-
loskeletal traumatic injuries in adults and children during the
COVID-19 pandemic. In doing this, we aimed to improve the liter-
ature base to inform clinicians about demands on musculoskeletal
trauma service provision in the instance of a ‘second wave’ and
further national lockdowns.

2. Material and methods
2.1. Protocol

A scoping review was decided to be undertaken to allow the
authors to gain a broad overall view of how the COVID-19 pandemic
has affected all aspects of the presentation and management of
musculoskeletal trauma. This was carried out in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR) statement.?>

2.2. Eligibility criteria

Inclusion criteria were studies looking at patients that suffered
from trauma during the COVID-19 pandemic. No restrictions were
placed on study design, age or injury type. Exclusion criteria were
studies not related to the COVID-19 pandemic, studies reporting
solely on fragility neck of femur fractures, studies reporting solely
on COVID positive patients sustaining trauma, studies not relating
to musculoskeletal trauma, studies that did not give quantitative
data on the presentation of trauma, reviews, conference abstracts,
opinion-based reports and articles in languages other than English.

2.3. Search strategy and information sources

A comprehensive search of the published literature on the
Medline, EMBASE and Cochrane databases from inception to
October 30, 2020 was carried out. The following search terms were
used: (trauma OR polytrauma) AND (COVID-19 OR coronavirus OR
pandemic OR lockdown OR quarantine).

2.4. Study selection

Two reviewers (SW and SN) independently performed eligibility
assessment of the articles. This was initially carried out through
screening of the article titles and abstracts; the process was
completed by full text evaluation. Disagreements between re-
viewers were resolved by consensus with the senior author. Cita-
tion searches were subsequently undertaken to identify any papers
not picked up from the initial search. Specifically, a backward
citation search was carried out to review papers cited by each
article, and a forward citation search to review other papers that
have cited the included articles.

2.5. Data extraction
A pilot of the data proforma was initially conducted using 5

randomly chosen papers to develop a final proforma. Information
collected included: study design, sample size, patient demographic
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information, trauma location and aetiology, management and
outcomes.

2.6. Summary measures

The primary outcomes of this scoping review were to assess
how the COVID-19 pandemic has affected the presentation and
management of trauma. Narrative synthesis of results was
undertaken.

3. Results

A summary of the search strategy used is shown in Fig. 1. 574
records were returned from Medline, 573 from EMBASE and 13
from the Cochrane Library. 665 records were screened after du-
plicates were removed, with 533 excluded as they did not meet the
inclusion criteria. The full text was then extracted for 132 papers,
with a final 57 accepted for analysis.

3.1. Study characteristics

A summary of the characteristics for the included studies is
shown in Table 1. Of the studies selected, 50 were case control and 7
were cohort studies. The case control study design was used to
compare the lockdown period in the corresponding country with
the same period 1—12 years previously. A summary of the available
literature on trauma during COVID-19 including in this scoping
review is shown in Table 1.

3.2. Patient demographics

29,591patients were studied during the COVID-19 pandemic,
with reported ages ranging from under one to 103 years. The mean
age was reported for 3236 patients and was 43.7
years,!113.16.18.19.2226-40,A1y gverage of 54.8% were male.

3.3. Trauma footfall

There was a worldwide reduction of between 20.3% and 84.6% in
trauma patients compared to a pre-COVID control
period./0~151719,20.27.34.35,3741-46  Hernjgou et al.'® reported a
concomitant increase in paediatric trauma and reduction in adult
trauma during the pandemic at their centre in Belgium, a finding
replicated in one Australian centre.*’ Additionally, Wong et al.‘s
centre based in Australia reported no change in paediatric trauma
requiring acute admission.*® Of the 7 studies reporting the injury
severity score (ISS) of patients presenting during the pandemic, 5
reported a similar or slightly reduced presenting ISS during the
pandemic, when compared with pre-pandemic years.>#40:49-51
However, 2 centres in the United States (US) reported an increase
in presenting ISS of 13.7—33%.2%>?

3.4. Aetiology of trauma

35 studies reported on the aetiology of trauma in the lockdown
period.

3.4.1. Interpersonal violence and self-harm

The literature reported disputable changes in the prevalence of
traumatic injuries secondary to assault during the pandemic,
summarised in Fig. 2a. Increases in trauma secondary to assault
were reported in hospitals by Rhodes et al. in the US (7.28% v 4.95%,
p = 0.038)°!, Dhillon et al. in India,”* Pichard et al. in Paris (7.2% v
4.5%, p = 0.0967)'9, the US (33.9% v 20.5%)*® and UK (2.8% v 1.6%).*°
Olding et al.'s United Kingdom (UK) centre reported a reduction in
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Medline (n = 574)
EMBASE (n = 573)
Cochrane (n = 13)

Additional records identified through

other sources

(n=0)
A 4 y
Records after duplicates removed

(n = 665)

A 4
Records screened Records excluded

(n = 665) » (n=533)

v
Full-text articles assessed
for eligibility —> Full-text articles excluded
(n=132) Total (n =75)

Opinion based reports (n=25)

\4

Not in English (n=4)
Not about trauma during COVID

(n=57)

Studies included in
qualitative synthesis

(n=14)

No raw quantitative data (n=9)
Not regarding musculoskeletal
trauma (n=14)

No full text available (n=4)

Only based on COVID +ve
patients (n=3)
Only based on neck of femur
fractures (n=2)

Fig. 1. PRISMA Flow Diagram outlining the search strategy.

Characteristic

Number of studies

Study Design
Case control
Cohort
Location
United Kingdom
Europe
United States
China

New Zealand
Australia
Hong Kong
India

Iran

Pakistan
South Africa
Speciality

Paediatric Orthopaedics

Spinal Trauma

Upper limb Trauma

General trauma

o
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penetrating trauma caused by assault (63% vs 89%),°® and Leichtle
et al. reported a reduction of injuries from assault (12.6% v 17.6%,
p = 0.09)°2. Reductions were reported elsewhere in the UK by
Murphy et el. (1 v 2 cases, p = 1.00)>* New Zealand by Christey et al.
(2.82% v 4.03%)'? and the US by Lubbe et al. (1.2% v 3.1%).>?

During lockdown a reported increase in injuries from deliberate
self-harm (DSH) was found in Paris (2.9% v 2.0%),"° the UK,%4°
Australia®>% and the US.*%? A large reduction was reported in
diamond et al.'s US centre?® (0 v 8%), with a milder reduction in
Murphy et al.‘'s UK centre®* (0.2% v 1%, p = 1.0). In the US Sherman
et al. reported an increase in the rate of non-accidental injury (NAI)
during the pandemic,” and an increase in domestic violence was
observed in Rhode’s centre.’®

3.4.2. Vehicle accidents

A summary of road traffic collisions (RTCs) during the COVID-19
pandemic is shown in Fig. 2b. A reduction in trauma occurring
secondary to RTCs was reported in the UK,'%2%:4>49 ys17. 26, 40,51, 52,
35 New Zealand,'? Australia,>"*° India,”>’ Iran,>’ Hong Kong”® and
Europe.!31922:36:5960 These reductions reached statistical signifi-
cance in Jacob et al.'s Australian centre (34% v 46%, p = 0.025), and
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Fig. 2. Aetiology of Trauma during the global COVID-19 pandemic.

Sherman et al.'s US centre (42% v 49%, p = 0.03). An increase in
injuries from RTCs in children was reported by Bram et al. in the US
(5.2% v 1.8%)'" and UK by Sugand et al. (2% v 1%).%! Further increases
were reported in centres in the US by Lubbe et al. (12.9% v 10.9%),>?
and in Italy by Giuntoli et al. (21.6% v 19.3%).°

3.4.3. Falls

The incidence of falls is summarised in Fig. 2c. Park et al. re-
ported an increase in falls at home during the pandemic (57.5% v
49.4%),'° as did Waghmare et al. (64% v 42%).°” A significant in-
crease was also shown in Rhodes et al.'s US centre (0.77% v 0.1%,
p = 0.025), Jacob et al. in Australia (35.1% v 34.9%, p = 0.02)°! and
Dhillon’s centre in India (20% vs 5.49%).>> Smaller increases were
reported in the UK,%? Australia®®®! and the US.*? Reductions in the
proportion of falls were reported by Staunton et al. in Ireland (36%
vs 45%),>> Nabian et al. in Iran (49.3% v 58.9%, p = 0.008)*’, New
Zealand'? and centres in the UK***? and US.!"-26:40

There was a global increase in injuries occurring from falls from
a height during the pandemic. This was particularly prevalent in the
paediatric proportion, as reported by Bram et al. (33.7% v 21.7%)"!
and Sugand et al. in the UK (6% v 3%).5" Further increases in falls
from height were reported in the spinal department in Italy (55.6%
v 16.7%),%* Australia (12.3% v 11.6%, 0.83)!, India (25% v 13.5%),>>
the UK (17.4% v 12.4%).1°

3.4.4. Hobbies and leisure

There was a worldwide reduction in the proportion of injuries
occurring secondary to sporting activities, with the exception of the
paediatric population described by Raitio et al.'s centre in Finland.®°
This is summarised in Fig. 2d.
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3.5. Location of trauma

16 studies reported on the prevalence of injuries occurring at
home during the pandemic. Of the 12 case control studies which
included the incidence of trauma sustained indoors, 11 reported an
increase,!"1219:20,22.3345,47.49.52.62 Thijs was reported to be statisti-
cally significant in studies from France (p < 0.0001)', Ireland
(p < 0.001)*, US (p < 0.001)*? and Australia (p < 0.002)*. Of the
cohort studies included, the prevalence of indoor trauma ranged
from 14.9 to 54.95%.366364 A graphical summary of injuries
occurring at home is shown in Fig. 3.

Moreover, the reported prevalence of incidents occurring out-
doors ranged from 0% to 51.6%.'"1%266° An overall increase of
3.82%—6.1% was reported in incidents occurring on the street from
studies based in New Zealand'?> and the USA.'"? An overall
reduction in incidents occurring at work of between 3% and 12.6%
was reported in France,'® UK?® and the USA,%® with a small increase
in incidents occurring at work reported in Spain (2.1% vs 1.52%)."

3.6. Trauma management

3.6.1. Operative volume and type

The reported proportion of patients undergoing operative
management during the pandemic ranged from 1.4 to 90.4%. Re-
ductions of between 18.9 and 44.2% were reported in centres in the
UK,>#56 yst, Europe36'39'6°'67 and Hong Kong.58 However, increases
in the proportion of patients managed operatively were noted in
the UK, ' Paris,'® the US,?%*? Australia®® and India.>

The reported proportion of patients undergoing closed reduc-
tion and open reduction and internal fixation (ORIF) and external
fixation remained largely comparable before and after the



S. Waseem, S.K. Nayar, P. Hull et al.

Williams et al.

Rinkoff et al.

Hamill et al.

Leichtle et al.

Druel et al.

Staunton et al.

Rajput et al.

Giuntoli et al.

Akbarialiabad et al.

Garude et al.

Pichard et al.

Tamburrelli et al.

Christey et al.

Bram et al.

Zhu et al.

0.

o

0 10.00 20.00 30.00

m|ndoor injury Case (2020)

Journal of Clinical Orthopaedics and Trauma 12 (2021) 200—207

40.00 50.00 60.00 70.00 80.00

: % prevalence
Indoor Injury Control °P

Fig. 3. Graphical representation of injuries occurring at home during the COVID-19 pandemic (Case), compared with before lockdown measures were introduced (control).

pandemic in reporting centres based in Australia,>' US,'" Europe®®
and the UK.'%°4

A preponderance to using local or regional anaesthesia as
opposed to general anaesthesia was reported by Park et al. from
their London centre.'”

3.7. COVID-19 positive trauma patients

The proportion of COVID-19 positive patients presenting with
non-proximal femoral fractures was reported in 15 studies. Of the
6566 patients in these studies, 128 (1.9%) patients tested positive
for COVID-19.33 patients were COVID-19 positive on their first
presentation, and 10 acquired COVID-19 after admission to hospital.
The reported prevalence of COVID-19 in trauma patients ranged
from zero in a District General Hospital in the UK'® to 5.68% over
multiple hospitals in Belgium.'® 3 studies reported on mortality in
non-proximal femur trauma patients; Sobti et al.'® reported that
none of their patients died, whereas Hernigou et al.'® reported two
deaths in COVID-19 positive patients (2.27%), with a COVID-19
negative patient death after 14 days. Lastly, a study by Zagra et al.
reported 7 deaths (0.7%) of their trauma and orthopaedic patients, 6
of which were positive for COVID-19. There were no studies
comparing the mortality of COVID-19 positive patients with nega-
tive patients with non-proximal femoral fractures.

4. Discussion
This review of the global burden of trauma during the COVID-19

pandemic has shown an overall reduction in the footfall of trauma,
with an increase in incidents occurring at home. Whilst COVID-19

negated systemic changes in the delivery of elective surgery®®
and cancer care, this study has shown that the care of patients
sustaining trauma was largely unchanged during the pandemic.
This may be due to reductions in the absolute numbers of trauma
being compensated for by concomitant increases in paediatric
trauma, interpersonal violence, DSH, and high energy trauma such
as falls from height. Whilst COVID-19 has persisted at the forefront
of global healthcare over recent months, the burden of trauma to
the health system remains. Multiple studies have been published
on how trauma has impacted different regions and healthcare
systems around the world, however, the worldwide burden of
trauma during this pandemic has yet to be fully determined.

As illustrated in the included studies which compared trauma
patients during the COVID-19 pandemic to a matched historical
cohort, there has been reported reductions in the absolute numbers
of trauma patients by an average of 52.68%. Considering the trauma
aetiologies during the pandemic, there has been an increase in the
proportion of trauma due to assaults and high-energy falls, as well
as a general increase in the proportion of trauma that occurred
indoors. This is coupled with a decrease in other aetiologies
including road traffic accidents and sports injuries. This change
reflects the lockdown measures put in place. The rise in assaults,
domestic violence and non-accidental injury is likely a result of the
well documented increase in domestic abuse and alcohol con-
sumption.*"®%70 Falls from less than 2 m continue to be the most
common mechanism of injury in trauma, which generally occur in
the elderly.”! These injuries tend to occur indoors and therefore the
stimulus for such injuries remains unchanged. Furthermore, an
increase in falls from height in the paediatric population has been
demonstrated, which in part has been attributed to trampoline
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injuries, and reflects the closure of schools across countries.!! The
decrease in road traffic accidents reflects the fall in travel secondary
to lockdown measures, and similarly the reduction in sports in-
juries can be attributed to the cessation of group sports activities as
well as closure of gyms, sports clubs and leisure centres. Paradox-
ically, some studies reported an increase in the proportion of in-
juries occurring in the street, which may be due to more children
and young people spending free time in the street in the absence of
scheduled school or work.

Whilst a reduction of trauma patients is a welcome finding to
healthcare systems struggling to manage a viral pandemic; it is
clear that national lockdown measures can dictate the number and
type of trauma seen. Government public health advice and
messaging can significantly alter the burden of trauma to health
systems across the globe. It is crucial for government offices to
appreciate the impact of their decisions on the distribution of
burden to healthcare systems. Equally, public health measures
should be considered to minimise the significant increase in trauma
due to domestic abuse and alcohol consumption.

Regarding the management of trauma during the COVID-19
pandemic, in general a trend towards a higher proportion of
trauma patients undergoing operative management was identified.
This may reflect a higher threshold for trauma patients with more
‘minor’ trauma that would have previously been admitted to hos-
pital being managed in primary care or the emergency department,
as well as a reluctance for patients to present to hospital in fear of
the virus. Considering management of orthopaedic limb injuries, a
slight decrease in the proportion of patients undergoing fracture
fixation was identified, however more research is required to
ascertain the effects of the pandemic on decision for operative
intervention, and comparison between countries. In such cases
where surgery is not life or limb saving, there are instances where
the risk of surgery in the context of COVID-19 may outweigh the
benefits of ‘optimal’ fracture fixation. This is consistent with
guidelines released on fracture fixation in the context of the COVID-
19 pandemic, including the British Orthopaedic Associated Stan-
dards for Trauma guidelines.? Indeed, the detrimental outcomes
from emergency surgery in patients with COVID-19 has been
documented.’

Data from the UK from Park et al. shows a preference towards
local or regional anaesthesia prior to surgery.'” Furthermore, the
benefits from Wide Awake Local Anaesthesia no Tourniquet
(WALANT) surgery in hand trauma are increasingly apparent in the
context of the COVID-19 pandemic.'® Increased study in this field
from multiple hand trauma centres will give further insight into the
effectiveness of this method when used during the pandemic.

National guidelines for the management of fractures during
COVID-19 tended towards non-operative management options.®
This is clearly a deviation from current well-established gold
standard treatment of fractures in the light of resource re-allocation
to treat patients with COVID-19. Many theatre suites were con-
verted to intensive care facilitates to cope with the burden of
COVID-19 patients requiring invasive ventilation. Anaesthetists and
other personnel were re-deployed from theatre duties which
resulted in a reduced capacity for surgical fixation of fractures.
Whilst it is entirely understandable that these changes were made
to support the pandemic; it is important for health systems now to
utilise data and learnings from the last few months to ensure they
are fully prepared for a second wave. Prioritising the treatment of
COVID-19 whilst at the same time striving to provide gold standard
treatment for trauma. It is important that the attention and volume
of resources directed to dealing with COVID-19 does not indirectly
harm other patients, for example patients with active malignancy
who face rationing of services and delays to treatment during the
pandemic.”> 74
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This study is not without limitations. The study is prone to se-
lection bias; however, this was minimised by carrying out a search
on multiple databases (Medline, Embase and Cochrane). This was
then followed by a backward citation search to review papers sites
by each article and a forward citation search to identify any papers
not picked up from the initial search. Furthermore, eligibility
assessment of the article was carried out by two independent re-
viewers and any disagreements were resolved by discussion with
the senior author. In addition, due to heterogeneity in outcome
measures there was a risk of interpretation bias, but this was
minimised by using a standardised proforma for data extraction.

Whilst the number of patients that contracted COVID-19
following admission for trauma appears low from the included
studies, these figures may not reflect the true numbers and large
variation exists between the number of patients being tested with
either antigen or antibody testing. Furthermore, to date, morbidity
and mortality outcomes from trauma in the context of COVID-19
are relatively under-reported. At the present time, whilst lock-
down measures are slowly being eased across countries, the threat
of the COVID-19 pandemic continues and long-term outcomes
remain to be determined.

This scoping review has provided a snapshot of how the pre-
sentation and management of trauma has changed during the
COVID-19 pandemic. However, its limitations must be acknowl-
edged. Notably, to date there is a lack of evidence in the literature,
with the majority of studies looking at small numbers and being
retrospective in nature. Papers investigating solely fragility neck of
femur fractures were excluded from this study as this was
considered a separate cohort in itself, and therefore the authors
would recommend a standalone review for this area.

5. Conclusions

The COVID-19 pandemic has resulted in a reduction in footfall of
patients presenting with trauma. The change in the incidence of
trauma aetiologies reflects lockdown measures put in place. How-
ever, constraints secondary to the pandemic have not significantly
altered the management of these patients. Our data has given
preliminary evidence of a shift in the presentation and manage-
ment of trauma as a result of the COVID-19 pandemic. This study
has given an indication of an imminent increase in trauma caused
by assault during the lockdown period, accompanied by a rise in
incidents occurring at home. Lastly, our data has shown that the
provision of trauma care was not largely altered by the pandemic, in
contrast with the changes in the delivery of elective and cancer
surgery. Government and health systems should utilise available
data and learnings from this period to establish strategies that
optimise trauma care in preparedness for the second wave. Further
research is required in order to assess long-term outcomes in these
patients.
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