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Methods: A study period of twelve weeks following the introduction of the nationwide “lockdown pe-
riod”, March 23" - June 14th, 2020 was identified and compared to the same time period in 2019 as

Ié?; zvrfarsisr:us a “baseline period”. A retrospective analysis of all emergency orthopaedic referrals and surgical proce-
COVID dures performed during these time frames was undertaken. All data was collected and screened using
Orthopaedics the ‘eTrauma’ management platform (Open Medical, UK). The study included data from a five NHS Foun-
Referrals dation Trusts within North West London. A total of 6695 referrals were included for analysis.
Operations Results: The total number of referrals received during the lockdown period fell by 35.3% (n=2631) com-
Trauma . . . . .
Injury par'ec.l to the same period in 201.9 (n:40§4). Fall§ remained propo'rtlonally the most common mechanism
of injury across all age groups in both time periods. The proportion sports related injuries compared to
the overall number of injuries fell significantly during the lockdown period (p<0.001), however, the pro-
portion of pushbike related accidents increased significantly (p<0.001). The total number of operations
performed during the lockdown period fell by 38.8% (n=1046) during lockdown (n=1732). The propor-
tion of patients undergoing operative intervention for Neck of Femur (NOF) and ankle fractures remained
similar during both study periods. A more non-operative approach was seen in the management of wrist
fractures, with 41.4% of injuries undergoing an operation during the lockdown period compared to 58.6%
at baseline (p<0.001).
Conclusion: In conclusion, the nationwide lockdown has led to a decrease in emergency orthopaedic
referrals and procedure numbers. There has been a change in mechanism of injuries, with fewer sporting
injuries, conversely, there has been an increase in the number of pushbike or scooter related injuries
during the lockdown period. NOF fractures remained at similar levels to the previous year. There was a
change in strategy for managing distal radius fractures with more fractures being treated non-operatively.
Crown Copyright © 2021 Published by Elsevier Ltd. All rights reserved.
Introduction At present more than 12.5 million cases and more than 560,000
deaths have been recorded worldwide [1]. In Britain social distanc-
In December 2019, an epidemic of a novel coronavirus (COVID- ing measures were first introduced on March 16" followed by a
19) emerged, with its geographical epicentre in Wuhan City, China. nationwide lockdown on March 23 2020 [2]. Lockdown measures

included instructions for individuals to stay at home bar visits out

for essential food shopping and limited exercise, closing of non-

+ Corresponding author. e.ss.entla! businesses a.nd a ban on social gatherings [2]. The over-
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https://doi.org/10.1016/j.injury.2021.02.035
0020-1383/Crown Copyright © 2021 Published by Elsevier Ltd. All rights reserved.


https://doi.org/10.1016/j.injury.2021.02.035
http://www.ScienceDirect.com
http://www.elsevier.com/locate/injury
http://crossmark.crossref.org/dialog/?doi=10.1016/j.injury.2021.02.035&domain=pdf
mailto:b.sephton@nhs.net
https://doi.org/10.1016/j.injury.2021.02.035

B.M. Sephton, P. Mahapatra, M. Shenouda et al.

of the virus and ease the burden on an already stretched National
Health Service (NHS). Part of the NHS strategy was to maximise
both in-patient and critical care capacity [3] through postpone-
ment of all non-urgent elective operations and rapid discharge of
all hospital in-patients, who were medically fit to leave. Along-
side this, there was mass redeployment of healthcare staff, rapid
assessment and triage (RAT) protocols within emergency depart-
ments and conversion of surgical theatres into make-shift critical
care units [4].

These changes led to several logistical challenges for many
trauma and orthopaedic centres. Whilst the overall priority was
to maximise resources for managing the COVID-19 outbreak; there
remained an ongoing responsibility to ensure that emergency
orthopaedic care continued. The British Orthopaedic Association
(BOA) released guidelines for the management of traumatic in-
juries and urgent orthopaedic conditions during the coronavirus
pandemic [5]. The overall outpatient strategy was an increased
emphasis on managing patients non-operatively whilst minimising
outpatient visits, therefore, reducing exposure risk to both clini-
cians and patients. For those injuries requiring urgent surgery the
approach was aimed at avoiding hospital admission where pos-
sible, alongside utilisation of day-case facilities and repurposing
of elective centres to provide trauma care [5]. With patients self-
isolating at home and driving less frequently, lockdown measures
were expected to reduce the number of injuries sustained. The
pandemic offered a unique insight into injury patterns, trauma
workload and the effectiveness of rapid re-modelling of major
trauma networks.

The aim of this study was to evaluate changes in both mech-
anism and diagnoses of the emergency cases presenting to the
orthopaedic department during this lockdown period, as well as
to observe any changes in operative case-mix during this time.
The secondary aim was to observe the impact on emergency or-
thopaedic referrals and procedure numbers as well as the change
in patient flow between the Major Trauma Centres and the Trauma
Units within the Network.

Methods

The initial twelve weeks of the “lockdown period” (Mar 23 -
June 14t™h) were compared to the same time period in 2019 (base-
line period) across an urban major trauma network. This included

data from five large NHS Trusts; Imperial College Healthcare NHS
Trust, London North West University Healthcare NHS Trust, The
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Hillingdon Hospitals NHS Foundation Trust, Chelsea and Westmin-
ster Hospital NHS Foundation Trust and West Hertfordshire Hos-
pitals NHS Trust. Together, these trusts form the North West Lon-
don trauma network and receive the vast majority of trauma re-
ferrals in the region. A retrospective analysis of all emergency or-
thopaedic referrals and procedures performed during these peri-
ods was undertaken. All data was collected and screened using
the Pathpoint™ eTrauma platform (Open Medical, UK), a modern
cloud-based patient management platform used in all the hospital
sites for incoming referrals alongside the documentation and plan-
ning of operations. All acute orthopaedic referrals and operations
during the study periods were included for further analysis. Exclu-
sion criteria were non-emergency/semi-elective referrals, virtual or
other direct fracture clinic referral and any elective operations per-
formed.

For each acute trauma referral; age, mechanism of injury and
diagnosis were recorded. For each surgical procedure undertaken;
date of injury, date of surgery, diagnosis of injury and operation
performed were collected. Across the 2 periods, a total of 6695
orthopaedic referrals met the inclusion criteria and were consid-
ered for analysis. Mechanism of injury and diagnoses were coded
by the inputting clinician using the Snomed CT vocabulary, the
recognised international standard for medical terminology utilised
in computer systems.

The study population was determined by the number of eligible
patients referred via the eTrauma database and by our pre-defined
study periods. Diagnoses of new referrals and type of procedure
performed were described in terms of absolute number and per-
centages. To establish significance of difference between the aver-
age number of referrals and average number of procedures per-
formed per week, an unpaired, two tailed t-test was used. Mech-
anism of injury and operation performed were allocated to sub-
categories to allow for comparison. To determine changes in diag-
nosis and mechanism of injury as well as operative case mix, a
Fisher's exact test was performed.

To further analyse changes to operative practice, three key in-
juries were studied in further detail; neck of femur (NOF), distal
radius and ankle fractures, with the aim of establishing if there
was a change in non-operative versus operative management of
these injuries. Ankle injuries were divided into open and closed
injuries for further comparison. Injuries sustained as part of poly-
trauma were excluded in this section of analysis. A p-value of
<0.05 was considered statistically significant. All statistical anal-
yses were performed using XL Stat (Addinsoft, New York, USA).
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Fig. 1. Week by week comparison of number of referrals received between 2019 and 2020 across combined hospital sites.
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Fig. 2. Week by week comparison of number of operations performed between 2019 and 2020 across combined hospital sites.

Table 2
Comparison of injury pattern of referrals
2019 n (%) 2020 n (%) p-value*

Spinal injuries (including thoracic cage) 164 (4) 118 (4) 0.456
Upper limb injuries 1050 (46) 709 (27) 0.478
Pelvic injuries 101 (3) 70 (3) 0.752
Neck of femur fractures 410 (10) 327 (12) 0.005
Lower limb injuries 820 (20) 571 (21) 0.218
Open fractures 86 (2) 52 (2) 0.661
Polytrauma (> 2 injuries in > 2 areas) 9 (0.2) 13 (0.5) 0.079
Compartment Syndrome 6 (0.1) 4(0.2) 1.000
Other (soft tissue infections, metalwork etc.) 1418 (35) 799 (30) <0.001

«Fisher’s exact test performed for all statistical analysis.
Statistically significant results are highlighted in bold.

(2.1% to 0.8%; p=0.005); along with the proportion of atraumatic
injuries (28.0% compared to 17.0% at baseline; p<0.001).

Diagnosis of injuries sustained

The number of NOF fractures reduced during the lockdown pe-
riod (410 in 2019 and 327 in 2020), meaning that the propor-
tion of NOF fractures to total number of injuries sustained in-
creased significantly from 10.1% to 12.3% during the lockdown pe-
riod (p=0.005). The proportion of “other” non-bony injuries (soft
tissue infections, metalwork complications etc) also significantly
decreased during the lockdown (34.9% to 30.0%; p<0.001). Poly-
trauma injury, defined as two or more significant injuries in two
or more areas of the body, increased in overall numbers during the
lockdown, however, this was not found to be significant (p=0.079).
Overall numbers of all other sub-category of injuries were reduced
during the lockdown; but no significant changes in proportion of
injuries were found. Trends in the diagnosis of injury sustained are
outlined in Table 2.

Number of operations

The total number of operations performed during the lockdown
period fell by 38.8% (n=1046) compared with the same period in
2019 (n=1732). A week by week comparison of combined number
of operations performed between 2019 and 2020 across all hospi-
tal sites is displayed in Fig. 2; data from January to March has been
included in Figures for schematic purposes. The average number of

398

operations performed each week, across all hospital sites, fell sig-
nificantly from 144 (SD=7.3) procedures per week in 2019 to 87.2
(SD=27.3) procedures per week in the lockdown period (p<0.001).
A total of 31 NOF fracture patients were transferred to an exter-
nal specialist elective centre that had been repurposed to provide
surgical trauma care. Patient repatriation records were analysed to
identify the procedure performed and included in overall analysis
of number and case-mix of operations performed.

Operative Case-mix

Operative case-mix appears to have varied slightly from the
baseline period in 2019. The proportion of NOF fracture operations
increased significantly during the lockdown period to 27.2% of op-
erations, up from 21.1% at baseline (p<0.001). There was a sig-
nificant increase in the proportion of arthroplasty operations per-
formed (p<0.001)(Table 3). There was a significant increase in the
proportion of dynamic hip screw operations performed during the
lockdown period to 7.1% from 4.7% in 2019 (p=0.011), otherwise,
the NOF operative case-mix remained similar between the two
study periods. Considering non-NOF related operations, the oper-
ative case mix for all other operations remained relatively similar.
There were fewer spinal operations performed across all sites dur-
ing the lockdown at 0.5% of operations; which represented a sig-
nificant fall from 1.3% of baseline period procedures (p=0.031). The
total number of operations performed for all other categories fell
over the lockdown period, however, no statistical difference was
found in case-mix proportions (Table 3).

Rates of operative management

The proportion of NOF fractures that were managed operatively
remained similar; 87.2% of fractures were operated on compared to
89.0% in the same time period in 2019 (p=0.491). The percentage
of all acutely referred ankle fractures undergoing operative man-
agement was 65.0% at baseline falling slightly to 57.8% during the
lockdown period (p=0.168). On further analysis, the proportion of
open ankle fractures undergoing operative management remained
at 100% during the lockdown period. Operative intervention for
closed ankle fractures also remained at similar rates with 62.8%
undergoing operative intervention at baseline compared to 54.2%
during the lockdown period (p=0.105). A more conservative ap-
proach was seen in wrist fracture management with 41.4% of in-
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Table 3
Comparison of operative case mix.
2019 n (%) 2020 n (%)  p-value*

Neck of femur fracture management
Total 365 (21) 285 (27) <0.001
Arthroplasty (THR/Hemi) 155 (9) 148 (14) <0.001
DHS 82 (5) 74 (7) 0.011
IM Nailing 50 (3) 29 (3) 0.907
Cannulated Screws 14 (0.8) 8 (0.8) 1.000
Generic ORIF (subtype not listed) 39 (2.3) 18 (2) 0.408
Operation not specified 25 (1) 8 (0.8) 0.147
Other Operations (excluding neck of
femur management)
Arthroplasty 31 (2) 10 (1) 0.103
ORIF 556 (32) 333 (32) 0.900
IM Nailing 63 (4) 36 (3) 0.833
External Fixation 28 (2) 27 (3) 0.091
Joint washout 53 (3) 27 (3) 0.485
Washout/debridement of soft 88 (5) 47 (5) 0.524
tissues
MUA of joint 178 (10) 92 (9) 0.210
Removal of metalwork 61 (4) 50 (5) 0.110
Spinal operations 23 (1) 5(0.5) 0.031
Fasciotomy 2 (0.1) 0 (0) 0.530
Other (tendon/ligament repairs, 165 (10) 80 (8) 0.098
1&D, removal of FB etc.)
Operation not specified 119 (7) 54 (5) 0.075

THR, total hip replacement; DHS, dynamic hip screw; IM, intramedullary; ORIF,
open reduction internal fixation; MUA, manipulation under anaesthesia; I&D, in-
cision and drainage; FB, foreign body

Fisher's exact test performed for all statistical analysis

Statistically significant results are highlighted in bold

juries undergoing an operation during the lockdown period com-
pared to 58.6% at baseline (p<0.001). Operative management of all
three injury subsets is shown in Table 4. Note that analysis of ankle
and wrist operative management does not include fractures con-
sidered stable by initial reviewing clinician and therefore referred
directly to fracture clinic without acute orthopaedic referral.

Discussion

This study demonstrates a rapid and profound change in the
overall numbers of orthopaedic trauma referrals occurring during
the lockdown period. The fall number of acute trauma referrals
from 4064 the year before to 2631 represented a 35.3% reduc-
tion in total referral load. This likely represents a change in so-
cietal behaviour during lockdown; either from a reduction in the
number of injuries sustained due to social distancing measures or
reduced attendance to emergency departments. According to NHS
England data there has been a decrease in overall emergency de-
partment admissions, with monthly attendance rates falling be-
tween 29.4% to 56.6% between March and June 2020, compared
to the same periods last year [6-9]. The main concern regarding
this decrease is that individuals may avoid presenting with serious
or life-threatening conditions [10], however, this also may mean a
reduction in the number individuals presenting with lower energy
traumatic injuries.

Falls remained the most common mechanism of injury across
all age groups. The largest proportion of falls injuries to overall in-
juries were seen in the 31-65-year-old and geriatric age groups.
This may be due to more elderly individuals continuing to have
falls, trips and slips in and around the home, with little effect of
social isolation on reducing incidence of such injuries.

The total number of road traffic accidents in our study fell by
47.2% during the nationwide lockdown with the greatest reduction
seen in the elderly population. During the coronavirus outbreak the
number of road traffic users in the UK has decreased by as much
as 73% according to cabinet office data from March 2020 [11]. This
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decrease in road travel follows the advice from the UK government
on avoiding non-essential travel and only travelling for work-based
purposes. Alongside this companies and workers have been en-
couraged to work from home if possible, thus reducing overall road
traffic numbers [2]. Despite the government limiting exercise and
lower overall road traffic users during the lockdown there was an
increase in the number of cycling accidents during the lockdown
period. The number of cycling related injuries increased during
the lockdown period. The reduced vehicle numbers combined with
favourable weather in April and May is likely to have increased the
number of cyclists taking to the road. Whilst cycling has been ad-
vocated during lockdown periods, as part of our once a day exer-
cise regime, there have been concerns raised regarding cyclist rid-
ing excessive distances unnecessarily and the potential burdens of
injuries on the NHS [12].

The proportion of sports related injuries fell during in the lock-
down period with the greatest reduction seen in under 18-year
olds. This likely correlates with the governments closure of schools,
gymnasiums and banning of group events leading to fewer phys-
ical education activities and no sporting competitions. Previously
atraumatic injuries constituted a large proportion of referrals at
25.2% which fell to 18.1% during lockdown. This subcategory of re-
ferrals consisted predominantly of soft tissue infections, atraumatic
joint pain and crystal arthropathies which often do not require ad-
mission to hospital. Significant reductions in the number of atrau-
matic referrals were seen in the paediatric and elderly populations,
which may represent family members avoiding the risk of attend-
ing emergency departments, unless deemed absolutely necessary
[10]. It may also be the case that a large number of these refer-
rals were managed conservatively within the community or via
telecommunications, such as the NHS 111 service.

Upper limb injuries constituted the most common injury pat-
tern both at baseline and during the lockdown period. Lower limb
injuries were the second most common injury pattern in both
study periods at just over 20% of injuries. There was no signif-
icant difference in proportion of injuries for both of these sub-
categories. NOF fractures are the commonest reason for admission
to an orthopaedic trauma ward. The vast majority of these are usu-
ally ‘fragility fractures’ of individuals with underlying bone dis-
ease (osteoporosis or osteopenia) [13]. The National Hip Fracture
Database reports the average age of individuals sustaining a NOF
fracture as >80 years for both men and women. NOF fracture num-
bers were relatively unaffected by the social distancing measures.
As previously mentioned, falls remained the most common mech-
anism of injury in the elderly population meaning that low energy
impacts in patients own homes still resulted in NOF fractures.

There was a 38.8% reduction in the number of procedures per-
formed during the lockdown period. Mass postponement of all
non-urgent cases and conversion of surgical theatres into make-
shift critical care units [4] has left reduced space for trauma cases
across all three sites. Strict infection control guidelines have been
implemented for suspected or positive COVID-19 patients with ad-
ditional cleaning and safety precautions required [14]. Further to
this, the anaesthetic time for intubation has increased due to vital
safety precautions needed for aerosol generating procedures (e.g.
intubation), aiming to reduce the risk of transmission to anaes-
thetists and their supporting team [15]. These changes overall, have
meant a slower and less efficient trauma list during the lockdown
period, thus reducing the number of procedures that can be per-
formed.

Alongside this, there is the question of a change in approach
to more conservative management strategies. The BOAST guide-
lines advocated a shift to non-operative management strategies
where possible but did outline that some injuries that undergo
non-operative management may require later reconstruction [5].
Overall operative case-mix was otherwise similar to 2019, how-
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Table 4
Analysis of operative management rates of specific injuries.

Injury 52 (2021) 395-401

No. of injuries undergoing

Proportion of injuries undergoing

No. of injuries (n) operative management (n) operative management (%) p-value*

Diagnosis 2019 2020 2019 2020 2019 2020

Neck of femur# 410 327 365 285 89.0 87.2 0.491

Wrist# 324 210 190 87 58.6 414 <0.001

Ankle #

Total 246 154 160 89 65.0 57.8 0.168

Open injuries 15 12 15 12 100.0 100.0 1.000

Closed Injuries 231 142 145 77 62.8 54.2 0.105
#, fracture

Fisher’s exact test performed for all statistical analysis unless stated
Statistically significant results are highlighted in bold

ever, there was a significant reduction in spinal surgeries whilst
the number of external fixation procedures remained the same.
This may represent a delay in non-essential surgeries and priori-
tisation of limited trauma list space.

The percentage of NOF and ankle fractures undergoing opera-
tive intervention remained similar in both study periods. The num-
ber of open ankle fractures undergoing intervention remained at
100%. Distal radius fracture saw a significant fall in the number of
injuries receiving operative management from 58.6% of injuries at
baseline to 41.4% of injuries during the lookdown period. It is not
known whether this was related to an increased conservative ap-
proach to these fractures as per the BOA guidance.

Limitations and future areas of research

One of the key limitations of this study due to the short study
period analysed we were unable to assess the functional out-
comes on patients managed non-operatively. Future studies will
be needed to assess the morbidity and functional outcomes re-
sulting from this more conservative approach during the lockdown
period. A further limitation of our study is its reliance on accurate
data coding. Due to the substantial number of referrals and injuries
analysed we relied upon data codes for referrals, mechanism of in-
jury and procedure performed making the assumption that these
had all been entered correctly by the individual inputting the data.

Conclusion

In conclusion, the nationwide lockdown has led to a decrease
in emergency orthopaedic referrals and associated injuries. There
has been a change in mechanism of injuries and a reduction in the
overall number of acute trauma procedures performed. This study
should provide some insights to facilitate policy writing during
the recovery phase and may help guide decision making regarding
orthopaedic trauma care if lockdown measures are re-instated or
similar emergency pandemics are encountered in the future. The
impact of the outbreak on elective orthopaedic management and
the longer-term impact on NHS services and its staff remains to
seen.
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