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Abstract
Purpose The lockdown imposed in France to cope with the COronaVIrus Disease 2019 (COVID-19) outbreak has led to major
changes in the lifestyle of French citizens. The aim of our study was to study its impact on activity related to emergencies in hand
and upper limb trauma in comparison to the same reference period in 2019.
Material and methods All consecutive patients consulting for upper limb injury requiring urgent care at Georges-Pompidou
European Hospital (HEGP), France, during the lockdown period (case group) and the equivalent period in 2019 (control group) were
included. In each group, the type of accident, the anatomical location of the injury, and the treatment were reported and compared.
Results Two hundred seventy-five patients were included in the case group in comparison to 784 patients in the control group.
We observed a two-third decrease in the rate of upper limb emergencies (− 64.9%) in particular a drastic drop in the rate of road,
work, and leisure accidents (10.4% vs 14.3%, p = 0.1151; 10.0% vs 22.6%, p < 0.0001; 13.1% vs 30.8%, p < 0.0001, respec-
tively), and a clear increase in domestic accidents (66.5% vs 32.3%, p < 0.0001). The aetiologies were more dominated by
lacerations of soft tissues (48.4%, vs 38.3%, p = 0.0034) and infections (8.7% vs 5.1%, p = 0.0299) with an increase in the
indications for surgical management (51.2% vs 36.9%, p < 0.0001). Conversely, we observed fewer consultations for joint
injuries (20.7% vs 30.7%, p = 0.0015) and fractures (22.2% vs 25.9%, p = 0.2210).
Conclusion The lockdown imposed in France has changes the etiologies and the management of hand and upper limb
emergencies.
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Introduction

In December 2019, a series of patients with respiratory symp-
toms suggestive of viral pneumonia emerged in Wuhan,
Hubei province, China. On December 21, a diagnostic kit
targeting 22 respiratory pathogens returned negative,

suggesting the presence of a new pathogen previously un-
known. SARSCoV2 is identified on January 7, 2020 [1]. In
a period of few weeks, the number of COVID-19
(COronaVIrus Disease 2019) patients increased exponential-
ly, first in Asia, then in Europe and the rest of the world, and
caused varying degrees of illness [2]. On January 30, The
World Health Organization (WHO) declared COVID-19 out-
break a public health emergency of international concern [3]
and reclassified it as a pandemic on March 11. [4]. On
May 11, we recense 4,091,297 confirmed cases worldwide
and 282,104 deaths [5].

In most cases, patients have moderate symptoms, but about
15% of cases are hospitalized and 5% require intensive care
[6]. In the absence of a COVID-19 vaccine, governments
around the world had to take number of public health mea-
sures to reduce the transmission of the virus and to avoid a
massive influx of patients into public hospitals that could
overwhelm health systems [7].
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As in many countries, the French authorities decided to
impose a lockdown period from Tuesday March 17 to
SundayMay 10, 2020 to reduce contact rates in the population
[8]. As the population is confined, we observe a major de-
crease in road traffic, workers at risky workplaces, or outdoor
leisure activities. Conversely, the risk of domestic accidents
and acts of violence seem to increase. These social changes
can have an impact on the type of upper extremity injuries
requiring emergency room.

In addition, the pandemic has brought about major changes
in ourmedical practices. These are unprecedented in peacetime
and more prolonged than those triggered by the terrorist at-
tacks, as on November 13, 2015, in Paris [9]. First, the
French government requested hospitals to suspend their non-
emergency surgical activity [10]. Secondly, gradually, ortho-
paedic scientific societies published guidelines specific to or-
thopaedic surgery during the COVID-19 outbreak and devel-
oped protocols for evaluating which operations should be done
urgently and which should be delayed [11, 12]. Finally, sur-
geons have been redeployed in different units to provide med-
ical and paramedical assistance in emergency departments,
COVID-19 units, and intensive care units [13]. In Paris hospi-
tals, as in the rest of French territory, the surgical activity has
drastically decreased. Over the last two weeks of March, there
was 65% less activity in scheduled orthopaedics [14].

The present study was undertaken to evaluate the impact of
the lockdown imposed in France in the context of the COVID-
19 outbreak on activity related to emergencies in hand and
upper limb trauma, in Georges-Pompidou European Hospital
(HEGP), SOS Mains HEGP, Paris, France.

Material and methods

Patients

All consecutive patients consulting for upper limb injury re-
quiring urgent care at Georges-Pompidou European Hospital
(HEGP) during the lockdown period (case group) and the
equivalent period in 2019 (control group) were included.
HEGP in a university hospital, referred as a trauma centre,
including a hand emergency unit (SOS Mains HEGP), was
accredited by the FESUM (i.e., European Federation for emer-
gency hand centers) [15], the equivalent of the Hand Trauma
Committee at the level of the FESSH.

Patients were considered in three different units: emergen-
cy room, hand emergency unit (SOS Mains HEGP), and the
recovery room (polytrauma).

The inclusion period for the case group corresponds to the
confinement period in France (March 17 to May 10, 2020).

The inclusion period for the control group corresponds to
the identical period in 2019 (March 19 to May 12, 2019).

Children under the age of 15 were excluded.

Data collection

Demographic data, medical history, and clinical and radiolog-
ical data at presentation were collected.

The upper limb injuries requiring urgent care were divided
into four categories: soft tissues lacerations, infections, frac-
tures, and joints injuries (luxation, sprain).

In each group, the type of accident, the anatomical location
of the injury, and the treatment were reported and compared.

The location of the injury was defined either by distal in-
volvement (wrist and hand) or by proximal involvement
(shoulder, arm, elbow, and forearm).

For all trauma, four categories have been defined: road
accident, domestic accident, work-related accident, or acci-
dent in everyday life (leisure activity), outside the home.

Three specific mechanisms of injuries have been specified:
sport accidents, human or animal bites, and aggressions.

Finally, the type of treatment (conservative or surgical) and
the hospitalization procedures (outpatient or conventional
hospitalization) were reported.

During the lockdown period, the number of patients treated
with COVID-19 infection was reported.

Statistical analyses

Continuous variables are presented as mean with standard
deviation; categorical variables are presented as count (per-
cent). Independent two-sample t test and Chi-square test were
used as appropriate to compare groups. Statistical significance
was defined as p < 0.05.

Results

Demographical data

During the lockdown period in France, we observed a drastic
reduction of consultations for orthopaedic emergency in
HEGP, with 784 patients in the control group in comparison
to 275 patients in the case group (− 64.9%). The demograph-
ical data of each group are reported in Table 1. Patients were
significatively older (43.7 vs 40.1 years old, p = 0.0060) in the
case group than in the control group, but the sex ratio was
similar.

Aetiology of upper limb injuries

The rate of use of the emergency department for tissue lacer-
ations and infections increased significantly from 38.3 to
48.4% (p = 0.0034) and from 5.1 to 8.7% (p = 0.0299), respec-
tively. Conversely, we observed fewer consultations for joint
injuries (20.7% vs 30.7%, p = 0.0015) and fractures, although
this was not significant (Table 2). The proximal or distal
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nature of the involvement of the upper limb did not change
between 2019 and 2020.

For trauma, the rate of road accidents and work and leisure
accidents decreased drastically (10.4% vs 14.3%, p = 0.1151;
10.0% vs 22.6%, p < 0.0001; 13.1% vs 30.8%, p < 0.0001,
respectively), while the domestic accidents more than doubled
(66.5% in 2020 vs 32.3% in 2019, p < 0.0001). In particular,
we observed a significant decrease in sports accidents (4.4%
vs 8.6%, p = 0.0299), and a trend towards an increase in the
rate of aggressions (7.2% vs 4.5%), although this was not
statistically significant (Table 3).

Type of treatment

During the lockdown period, patients benefited more from
surgery (51.2%) than from conservative treatment (48.8%),
which was not the case during the reference period in 2019
(36.9% and 63.1%, respectively, p < 0.0001). As regard oper-
ated patients, the rate of outpatient care decreased in 2020
(62.1% vs 77.3% in 2019, p = 0.0019) (Table 4). Four patients
with confirmed COVID-19 infections were treated for trauma
to the upper limb and three required surgery.

Discussion

In France, there is no treatment path dedicated to trauma.
Injured patients are referred to the emergency room or are
transported to the recovery room for the most serious cases.

Each injured organ is taken care of by a different surgeon [16].
For trauma to the upper limb, FESUM brings together 65
centres in France, four centers in Belgium, and one in
Luxembourg, and HEGP is one of them [15].

As the current health crisis was unprecedented, no one was
able to predict the consequences of such lockdown on hand
and upper extremity emergencies. If many studies have pro-
posed guidelines to adapt the organization of care services to
cope with this outbreak, to our knowledge, our study is the
first to analyze the impact of containment measures on hand
and upper limb emergency aetiologies and management. First,
our results highlight a clear change in the aetiologies of inju-
ries, which almost no work-related injuries, less road traffic,
and leisure accidents, but a significant increase of the domestic
accidents. Many patients occupied themselves to gardening,
to handiwork, and cooking. To some extent, these results can
be compared to those observed during special events as annual
Superbowl in the USA. People are used to stay at home
watching the game on TV and preparing home-made dishes
like guacamole, temporarily living a very short experimental
lockdown. Hand wounds increase with manipulation of avo-
cado pits creating an annual epidemic of “avocado hands”
[17].

Also, the lockdown had many psychologic impacts, with
more anger accidents and domestic violence. This unprece-
dented social situation has led to an increase in the level of

Table 2 Type and location of injury

2019 2020 P value

Soft tissues laceration 300 (38.3%) 133 (48.4%) 0.0034

Infections 40 (5.1%) 24 (8.7%) 0.0299

Fractures 203 (25.9%) 61 (22.2%) 0.2210

Joint injuries 241 (30.7%) 57 (20.7%) 0.0015

Proximal involvement 229 (29.5%) 71 (27.1%) 0.3525

Distal involvement 548 (70.5%) 197 (72.9%) 0.3525

Significant values are in italics

Table 3 Aetiologies of injuries

2019 2020 P value

Aetiologies of injuries

Road accidents 105 (14.3%) 26 (10.4%) 0.1151

Work accidents 166 (22.6%) 25 (10.0%) < 0.0001

Leisure accidents 227 (30.8%) 33 (13.1%) < 0.0001

Domestic accidents 238 (32.3%) 167 (66.5%) < 0.0001

Specific mechanisms of injuries

Sport accidents 63 (8.6%) 11 (4.4%) 0.0299

Aggressions 33 (4.5%) 18 (7.2%) 0.0967

Human and animal bites 15 (2.0%) 2 (0.8%) 0.1918

Significant values are in italics

Table 1 Demographical data
2019 2020 P value

Age (mean, extreme values) 40.1 (15–94) 43.7 (15–90) 0.0060

Women (%) 347 (44.3%) 107 (38.9%) 0.1229

Right-hand dominant (%)* 596 (93.6%) 221 (94.0%) 0.8569

Smokers (%)* 163 (26.3%) 72 (32.9%) 0.0621

Injury right side (%)* 397 (52.0%) 142 (52.4%) 0.9172

Injury related to a psychiatric disorder 16 (2.0%) 8 (2.9%) 0.4052

Significant value is in italics

*Presence of missing values
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stress and anxiety of the entire population, starting with the
patients who had to consult the hospital. The mental health
effects of the COVID-19 pandemic might be profound [18].
Interventions to address the psychological and social long-
term repercussions of the pandemic are required [19].

There is an increase in the rate of surgical management,
which is explained by the increase in the rate of soft tissue
lacerations and infections, requiring exploration in the operat-
ing room, and a decrease in the rate of fractures and joint
injuries, which can usually benefit from conservative manage-
ment by plaster cast. Although the aetiologies are different, the
injuries observed during 2020 lockdown remained frequent
and did not modify our surgical procedures. Conversely, dur-
ing the attacks of 2015 or during the strikes of December 2019
in France, the hand surgeons had to operate on hand injuries
by bullets or by explosions, much rarer [9].

In addition, our results confirm a considerable decrease in
the rate of hand and upper extremity emergencies, divided by
three compared to the reference period in 2019, as for many
other emergencies. For example, in some countries, the report-
ed number of acute stroke admissions decreased by 50% [20].
This reduction in activity has enabled a redeployment of sur-
geon teams to other sectors. Everywhere in the world, differ-
ent measures have been put in place in response to the
COVID-19 pandemic by hand surgeons [21–23]. In our de-
partment, the number of inpatient beds decreased from 66 to
19 and the number of operating rooms from five to one. The
aim was to preserve valuable equipment, nurses, and staff
essential resources to treat the virus [24].

Patient care has been formalized at the hospital level. Upon
arrival in the emergency room, suspected or confirmed
COVID-19 patients follow a sealed circuit from COVID-19
negative patients [25]. With the limitation of access to operat-
ing rooms and anaesthetic support, indications for conserva-
tive treatment were pushed to their maximum. Anaesthetic
procedures like Wide Awake Local Anaesthesia No
Tourniquet (WALANT) have been proposed to continue the
care of patients with hand and wrist injuries without an anaes-
thetic team and crucially without generating aerosolized par-
ticles and putting our and our colleagues lives at greater risk
[26]. Indeed, as nursing staff, orthopaedic surgeons and
anaesthesiologists are among the victims of COVID 19 [27].
The correct application of protection rules is expected to

adequately protect health surgeons [28, 29]. Unfortunately,
the three patients with confirmed COVID-19 operated in our
department were unable to benefit from this technique.
Despite the risks involved and the organizational constraints,
the patients were managed optimally without reducing the
level of quality of care provided.

This crisis occurred in the digital age and has profoundly
changed our working habits. In particular, new services such
as telehealth, virtual visits, and online tools for post-operative
recovery were developed [30, 31]. These technologies will
accompany virtual and augmented reality training and digita-
lization of meetings in the building of medicine of the future.

Conclusion

The lockdown imposed in France in the context of COVID-19
outbreak has changes the aetiologies and the management of
hand and upper limb emergencies. Despite organizational
constrains, the quality of care provided remained a priority.
To know the impact of such containment measures is essential
to anticipate the needs in hand surgery for possible future
similar health crisis. Return to normal activities should take
several weeks. Due to this period before summer vacation, a
complete return of all activities, in case there is no secondary
wave, could be in September, at fall.
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