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Abstract
Purpose This study investigated the impact of the Covid-19 pandemic in Europe on consultations, surgeries, and traumas in 
the field of orthopaedic and trauma surgery. Strategies to resume the clinical activities were also discussed.
Methods This systematic review was conducted according to the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses: the 2020 PRISMA statement. All the comparative studies reporting data on the impact of Covid-19 in the 
field of orthopaedic and trauma surgery in Europe were accessed. Only comparative clinical studies which investigated the 
year 2020 versus 2019 were eligible.
Results 57 clinical investigations were included in the present study. Eight studies reported a reduction of the orthopaedic 
consultations, which decreased between 20.9 and 90.1%. Seven studies reported the number of emergency and trauma con-
sultations, which were decreased between 37.7 and 74.2%. Fifteen studies reported information with regard to the reasons 
for orthopaedic and trauma admissions. The number of polytraumas decreased between 5.6 and 77.1%, fractures between 
3.9 and 63.1%. Traffic accidents admissions dropped by up to 88.9%, and sports-related injuries dropped in a range of 59.3% 
to 100%. The overall reduction of the surgical interventions ranged from 5.4 to 88.8%.
Conclusion The overall trend of consultations, surgeries, and rate of traumas and fragility fractures appear to decrease during 
the 2020 European COVID pandemic compared to the pre-pandemic era. Given the heterogeneities in the clinical evidence, 
results from the present study should be considered carefully.
Level of evidence Level IV, systematic review.
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Introduction

The SARS-CoV-2 pandemic made clear that the established 
administrative structures of the health authorities are gener-
ally not prepared to face the immediate challenges of such 
a major infectious risk or permanent crisis situation. Many 
national health authorities acted independently and adapted 
their strategies, evidencing that the countries of the Euro-
pean Union were not able to reach a collective consensus 

and to adopt common guidelines. The pandemic caused by 
Covid-19 has been confronting the healthcare landscape 
with new challenges [1, 2]. In addition to the already highly 
burdened hospitals, the pandemic management required 
further considerable organizational efforts [3–5]. A high 
degree of flexibility and willingness to improvise for clini-
cal employees and staff responsible for the organization were 
required [6–8]. Often far-reaching process changes, such as 
the management of patient flows, had to be implemented 
in everyday clinical practice within a very short period of 
time [9].

Though orthopaedic and trauma surgery are not dis-
ciplines directly involved in the clinical management of 
Covid-19 patients, the pandemic caused profound changes 
in patient flow management, impacting the clinical practice 
and requiring significant management efforts from medical 
and non-medical personnel [10–12]. This study investigated 
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the impact of the Covid-19 pandemic in Europe on consulta-
tions, surgeries, and traumas in the field of orthopaedic and 
trauma surgery. Strategies to resume the clinical activities 
were also discussed.

Methods

Eligibility criteria

All clinical investigations reporting data on the impact of 
Covid-19 in the field of orthopaedic and trauma surgery in 
Europe were accessed. Studies focusing on consultations 
and surgeries, sports medicine, fragility fractures, and Euro-
pean trauma registries were included. Study level I to III of 
evidence, according to Oxford Centre of Evidence-Based 
Medicine [13], were considered. Given the authors language 
capabilities, articles in English, German, Italian, French and 
Spanish were eligible. Comparative studies published in peer 
reviewed journals were considered. Studies published in 
grey literature or without full-text were not eligible. Studies 
which have been conducted in other continents rather than 
Europe were not suitable. Only comparative studies which 
investigated the year 2020 versus the pre-COVID era were 
suitable. Reviews, editorials, comments, and expert opinions 
were excluded.

Search strategy

This systematic review was conducted according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses: the 2020 PRISMA statement [14]. The PICOT 
algorithm was preliminary pointed out to guide the search:

• P (Population): Orthopaedic and Trauma patients;
• I (Intervention): Patient management;
• C (Comparison): 2020 versus 2019;
• O (Outcomes): consultations and surgeries, sports medi-

cine, fragility fractures, trauma registries;
• S (Source): European Orthopaedic and Trauma centres
• T (Type of study): clinical investigation.

In December 2021, the following databases were 
accessed: Pubmed, Web of Science, Google Scholar, 
Embase, with no time constrains. The following keywords 
were used in combination using the Boolean operators 
AND/OR: Covid, Sars, 2019, 2020, pandemic, Coronavi-
rus, Europe, European, orthopaedic, trauma, traumatology, 
surgeries, intervention, management, treatment, surgical, 
consultations, surgeries, sport medicine, fragility fractures, 
registries.

Selection and data collection

Three authors (FM; HS; GP) independently performed 
selection and data collection. All the resulting titles were 
screened and if suitable, the abstract was accessed. The full-
text of the abstracts which matched the topic were accessed. 
A cross reference of the bibliography of the full-text articles 
was also performed. Disagreements were debated and the 
final decision was made by the main author (FM).

Results

Search results

The initial literature search resulted in 19,870 articles. 
1154 studies were removed as they were duplicates. Fur-
ther 18,629 studies were excluded as they did not match the 
eligibility criteria: not comparative studies (N = 754), not 
available full text or not published in peer reviewed jour-
nals (N = 78), language limitations (N = 21), not in the field 
of orthopaedic and trauma surgery (N = 4981), not compar-
ing 2020 versus 2019 (N = 4003), not matching the topic 
(N = 6027), study design (N = 2791). Finally, 57 clinical 
investigations were included (Fig. 1).

Results syntheses

Elective surgeries and nonurgent consultations were deferred 
to reduce people contacts [15, 16]. Fourteen studies reported 
information with regard to the number of consultations 
[15–28]. Eight studies reported a reduction of the ortho-
paedic consultations, which decreased between 20.9 and 
90.1% [17–19, 22, 23, 26, 27, 29]. Seven studies reported the 
number of emergency and trauma consultations, which were 
decreased between 37.7 and 74.2% [15, 16, 21, 22, 25, 27, 
28]. Fifteen studies reported information with regard to the 
reasons for orthopaedic and trauma admissions [15–17, 19, 
21, 23, 26, 28–34]. The number of polytraumas decreased 
between 5.6 and 77.1%, fractures between 3.9 and 63.1% 
[21, 23, 34]. Traffic accidents admissions dropped by up 
to 88.9%, and sports related injuries dropped in a range of 
59.3–100% [15, 33]. Domestic injuries dropped between 
20 and 50% in five studies [15, 23, 29], while an increased 
trend ranging between 122 and 300% was evidenced in three 
studies [17, 30, 33]. Seventeen studies reported information 
on the number of orthopaedic and trauma surgical interven-
tions [15, 17–23, 30–38]. The overall reduction of the surgi-
cal interventions ranged from 5.4 to 88.8%. Only one study 
reported an increase of 47.8% [32]. The overall number of 
surgeries performed in elective regimes decreased between 
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33.3 and 100% [15, 18, 20, 23, 33, 37–39]. Unplanned surgi-
cal interventions due to traumas decreased in a range from 
21.2 to 66.7% [15, 17, 20, 21, 23, 30, 34, 37], while three 
authors evidenced an increase between 32.1% and 94.2% 
[33, 35, 38]. The studies which reported data on consul-
tations and surgeries during the year 2020 versus the pre-
Covid-19 era in Europe are shown in Table 1.

Nine studies reported the impact of lockdown during the 
Covid-19 pandemic on injuries at level I trauma centres in 
Europe [40–48]. Compared to the pre-Covid-19 era, there 
was a significant reduction between 12.2% and 69.75% of 
patients presenting to trauma departments [40–48]. Three 
studies showed no significant reductions of major trauma, 
defined as an injury severity score (ISS) of greater than 15 
[42, 44, 48]. In one study, significantly more polytrauma 
patients were reported during the Covid-19 period [42]. 
Road Traffic Collisions (RTCs), in the 2020 baseline time, 
accounted for 12.0 to 31.2% of trauma call activations. Con-
versely, in the period 2019, RTCs represented 14.0 to 54.5% 
of trauma call activations [40, 41, 43, 45–47]. The studies 
which reported data form European trauma registries dur-
ing the year 2020 versus the pre-Covid-19 era are shown in 
Table 2.

Team sports traumas evidenced a considerable reduc-
tion during the pandemic [49–51]. The injury rate remains 
similar in the German Bundesliga and Italian Serie A soc-
cer leagues after the lockdown [52, 53]. Paediatric traumas 
decreased by 50% [54–56]. The impact of the pandemic on 
the incidence of fragility fractures is uncertain. Most studies 

found no difference in the rate of fragility femoral fractures 
compared to the same pre pandemic period [57–62]. Few 
studies reported a reduced trend of fractures compared to the 
pre pandemic period [63, 64]. Patients who experienced hip 
fragility fractures in the 2020 pandemic had a greater mor-
tality compared to the same period of the pre pandemic era 
[65, 66]. The 30- and 90-day mortality in positive patients 
with fragility hip fractures was greater, as was the time span 
from injury to surgical treatment, and the hospitalisation 
[59, 67–71].

Discussion

The Covid-19 pandemic impacted significantly the health-
care landscape worldwide, requiring considerable organiza-
tional efforts. According to the main findings of the present 
study, the overall trend of consultations, surgeries, and the 
rate of traumas and fragility fractures appear to decrease 
during the 2020 European COVID pandemic compared to 
the same period of the pre-pandemic era.

The participation in (team) sports activities was glob-
ally limited: several sporting events were suspended as a 
result of public safety restrictions. The shutdown periods 
affected training and competition in many sports activities, 
changing injury rates and patterns, with new implications 
for sports medicine [43]. However, no increased injury rate 
was observed in the German Bundesliga after the lockdown 
[52]. Accordingly, in the Italian Serie A soccer league a 

Fig. 1  Flow-chart of the litera-
ture search



4388 F. Migliorini et al.

1 3

Table 1  Studies which reported data on consultations and surgeries during the year 2020 versus the pre-Covid-19 era (ORCA: Orthopaedic 
Research Collaborative East Anglia)

Author, year Journal Design Country Main findings

Andreata et al., 2020 [35] Int Orthop Retrospective Italy These data clearly show the deep 
impact of the Covid-19 pandemic 
on OR facilities. Efficiency indica-
tors fell dramatically in April 2020 
compared with the corresponding 
period in 2019. This scenario will 
deeply affect both the waiting lists 
and the economic burden of the 
hospital. Regaining efficiency and 
maintaining the quality and safety 
of the process while restoring elec-
tive orthopaedic surgery are among 
the main challenges that surgeons 
will face in the next time

Benazzo et al., 2020 [15] Int Orthop Observational Italy Covid-19 outbreak showed a tre-
mendous impact on all orthopaedic 
trauma activities throughout the 
country except for the surgical 
treatment of femoral neck fractures, 
which, although reduced, did not 
change in percentage within the 
analyzed timeframe

Druel et al., 2020 [30] Int Orthop Retrospective France Containment measures had a direct 
impact on trauma surgery activity 
with a decrease of a third of trauma 
surgery activity. Those results 
could be useful if a new pandemic 
occurred

Ghermandi et al., 2020 [32] Eur Rev Med Pharmacol Sci Retrospective Observational Italy Surgical activity was paradoxically 
increased during SARS-CoV-2 
pandemic lockdown through the 
management of urgent and non-
deferrable spinal disease with a low 
rate (3,9%) of Covid-19 infections

Giuntoli et al., 2020 [23] J Clin Orthop Trauma Retrospective Italy The Covid-19 pandemic raised 
many important issues, such as the 
optimal management of patients 
requiring the treatment of conven-
tional diseases during a pandemic. 
The flow of patients changes from 
one area to another during a pan-
demic and an integrated approach 
within the same geographical area 
could be useful to better allocate 
resources and manage the patients' 
needs. The preventive measures 
put in place in Italy seemed to 
work, but this first experience with 
Covid-19 crisis highlighted the 
chronic problems of the Italian 
health system and the authors 
believe that all have to "learn the 
lesson" to be better prepared in the 
future
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Table 1  (continued)

Author, year Journal Design Country Main findings

Greenhalgh et al., 2020 [18] Int J Clin Pract Retrospective UK The Covid-19 pandemic has had a 
profound effect of the provision of 
trauma and orthopaedic surgery. 
The authors report a significant 
decrease in all orthopaedic referrals 
during the pandemic, leading to a 
greatly reduced number of trauma 
operations performed. This has 
allowed for reallocation of staff 
and resources. The authors suggest 
that a plan for the lifting of social 
restrictions be made, since this 
lifting may lead to an increase in 
patients presenting with trauma 
requiring operative intervention

Gumina et al., 2020 [28] J Shoulder Elbow Surg Case Series Italy During the Covid-19 period, we 
provided a reduced number of 
health services, especially for 
patients with low-energy trauma 
and for those who underwent sports 
and traffic accidents. However, 
during the Covid-19 period, 
elderly subjects remain exposed to 
shoulder and elbow trauma due to 
low-energy (domestic) falls. The 
subsequent hospitalization of these 
patients has contributed to making 
it more difficult to manage the hos-
pital wards that are partly occupied 
by Covid-19 patients

Gumina et al., 2021 [25] JSES Int Retrospective Italy The pandemic forced us to become 
aware of the ways and places 
where skeletally immature subjects 
report shoulder and elbow traumas; 
therefore, it would be desirable 
that more considerable attention be 
directed toward the prevention of 
injury in areas at risk

Hernigou et al., 2020 [34] Int Orthop Retrospective Observational Belgium Staying home during the Covid-
19 pandemic decreased trauma 
frequency of 32%. The structural 
organization in our hospital 
allowed us to reduce the time to 
surgery and ultimately hospital 
stay, thereby maximizing the 
already stretched medical resources 
available to treat all the patients 
who needed orthopedic care during 
this period

Luceri et al., 2020 [26] J Orthop Surg Res Retrospective Italy Social isolation certainly reduced 
the risk of trauma among the 
general population, and the fear 
of contagion probably kept non-
urgent patients away from the 
emergency department. Evidence-
based programs are fundamental to 
identify new strategies to maximize 
National Health System resources 
and decrease the time which 
patients spend in the emergency 
department, reducing overcrowding
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Table 1  (continued)

Author, year Journal Design Country Main findings

Luengo-Alonso et al., 2020 [22] Int Orthop Single-Centre Cross-sectional Spain Detailed protocols should be 
standardized for surgical depart-
ments during the pandemic. This 
paper offers a general view in how 
this virus affects an orthopaedic 
unit and could serve as a protocol 
and example for orthopaedic and 
trauma units. Even in the worst sce-
nario, an orthopaedic and trauma 
unit could offer an effective, effi-
cient, and quality service. SARS-
CoV-2 will set up a new paradigm 
for health care in orthopaedics and 
trauma

Maniscalco et al., 2020 [29] Acta Biomed Retrospective Italy In the first two months of the Italian 
epidemic, in the cities of Piacenza 
and Parma over 80% of deaths have 
occurred in patients over 70 years 
old. Even if preliminary, our study 
shows a significant increase in 
death in elderly patients surgically 
treated for proximal femur frac-
tures, particularly in the Piacenza 
Hospital

Mitkovic et al., 2020 [33] Int Orthop Retrospective Serbia Restricted going outside the home 
for 54 days has the influence in 
total number of fractures and 
gender distribution in femoral neck 
fractures. The method of external 
fixation used could be assumed as 
a reducing factor of intraoperative 
virus pandemic propagation among 
medical staff

Murphy et al., 2020 [31] Injury Retrospective UK An association between the outbreak 
of the pandemic and a reduction in 
referral numbers to our department 
has been demonstrated. The direct 
cause of this may be multifactorial 
but proposing that it is, in part, due 
to the social distancing measures 
introduced by the government is 
certainly conceivable. The pat-
terns of injury would reflect this 
also with low energy and fragility 
trauma persisting whilst injuries 
associated with younger people 
have reduced. We would suggest 
that information such as this could 
be useful in healthcare planning 
and resource allocation in future 
pandemic situations
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Table 1  (continued)

Author, year Journal Design Country Main findings

Nunez et al., 2020 [16] Injury Retrospective Observational Spain While most traumatological pres-
entations decreased in frequency 
over the course of the outbreak, 
the number of osteoporotic hip 
fractures remained stable. Thus, 
contingency plans in times of crisis 
need to be carefully targeted, and 
to keep in mind certain public 
health issues that do not decrease, 
despite a State of Emergency, like 
osteoporotic hip fractures

ORCA Collaboration, 2020 [20] Surgeon Survey-based UK We found a 97% reduction in elec-
tive operating, 64% reduction in 
elective outpatient activity and 37% 
reduction in operative trauma. 58% 
of trainees continued working in 
T&O clinics, with an average of 
6 operative cases over this period. 
Our modelling suggests that the 
impact on training will persist; 
counter-measures must be incorpo-
rated into central recovery planning

Park et al., 2020 [21] Acta Orthop Longitudinal Observational UK The impact of the Covid-19 pan-
demic has led to a decline in the 
number of acute trauma referrals, 
admissions (but increased risk 
and odds ratio), operations, and 
aerosolizing anesthetic procedures 
since implementing social distanc-
ing and lockdown measures during 
the "golden month."

Peiro-Garcia et al., 2020 [24] J Child Orthop Retrospective Observational Spain According to our results, the pan-
demic has significantly affected our 
daily practice by decreasing elec-
tive surgeries and onsite clinics, but 
other activities have increased. As 
we have implemented telemedicine 
and new technologies to adapt to 
this setback, we should take advan-
tage of the situation to change 
our practice in the future to better 
allocate our health resources and to 
anticipate outbreaks

Poggetti et al., 2020 [17] J Clin Orthop Trauma Retrospective Italy Even during drastic movement 
restrictions and the prolonged 
suspension of work and leisure 
activities secondary to Covid-19 
epidemic in 2020, hand and wrist 
traumas rate remained almost the 
same compared to the same period 
of the previous year. Nevertheless, 
a significant change in the etiology 
and patient age was registered. 
In fact, sport and traffic-related 
traumas decreased respect to 
domestic traumas, while the previ-
ous prevalent involvement of young 
adults was surpassed by accidental 
hand traumas in the elderly and 
active adults
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Table 1  (continued)

Author, year Journal Design Country Main findings

Ruggieri et al., 2020 [37] J Orthop Surg Res Retrospective Italy Extensive swab test of all people 
(even if asymptomatic) and proac-
tive tracing and quarantining of 
potential Covid-19 positive patients 
may diminish the virus spread

Staunton et al., 2020 [36] Surgeon Retrospective Ireland The majority of trauma referred to 
our Dublin based centre dur-
ing Covid-19 related population 
restrictions appears to be home 
based and trauma volumes have 
decreased. Significant reductions 
are apparent in work and sport 
related injuries suggestive of 
compliance with Covid-19 activity 
guidelines. Maintaining existing 
standards of treatment requires 
dedicated planning

Susgand et al., 2020 [19] Acta Orthop Retrospective UK The majority of trauma referred to 
our Dublin based centre dur-
ing Covid-19 related population 
restrictions appears to be home 
based and trauma volumes have 
decreased. Significant reductions 
are apparent in work and sport 
related injuries suggestive of 
compliance with Covid-19 activity 
guidelines. Maintaining existing 
standards of treatment requires 
dedicated planning

Tamburelli et al., 2020 [39] J Orthop Retrospective Italy A 50% reduction of surgical proce-
dures during the last three months 
was observed compared with the 
same period of time in 2019. The 
compliance with the containment 
rules for the spread of the infection, 
were sufficient to allow safe surgi-
cal activity for the medical teams 
and patients

von Dercks et al., 2020 [27] Orthopade Retrospective Germany The measures taken by the Govern-
ment are an important pillar for 
the economic security of German 
hospitals. The lack of differentia-
tion of measures by specialty leads 
to insufficient compensation for 
orthopaedics and trauma surgery

Zagra et al., 2020 [38] Int Orthop Retrospective Italy These numbers show the radical 
changed scenario in an orthopaedic 
center in Milan during Covid-
19 pandemic. Elective surgery 
declined rapidly going close to 
zero, outpatient admissions were 
restricted to cases that cannot be 
postponed, while emergencies 
increased due to the role played by 
the hospital as referral orthopaedic 
centre during the pandemic. The 
still ongoing emergency will have 
important impacts on the overall 
orthopaedic healthcare manage-
ment for the next months
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Table 2  Studies which reported data from European hospital trauma registries during the year 2020 versus the pre-Covid-19 era

Author, year Journal Design Country Main findings

Adiamah et. Al, 2021 [41] Eur J Trauma Emerg Med Retrospective cohort UK During the SARS-CoV-2 pandemic and 
the associated national lockdown there 
was a significant reduction in number 
of trauma admissions. Patients admit-
ted during the Covid-19 pandemic 
were older, frailer, more co-morbid 
and had an associated increased risk 
of mortality

Azbel et al., 2021 [44] BMC Emerg Med Retrospective cohort Finland The societal restrictions imposed by the 
Finnish government to curb the spread 
of Covid-19 had a significant effect 
on the number of EMS calls related 
to trauma in the capital area. The 
number of injured patients intoxicated 
by alcohol decreased significantly and 
the decrease was temporally related 
to the lockdown which included the 
closure of bars and nightclubs

Esteban et al. 2020 [45] Bone Join Open Retrospective Spain A marked drop in the total number of 
visits to our traumatology ED was 
observed, as well as a relative increase 
in major injury visits and a relative 
fall in the minor ones

Giudici et al., 2021 [46] World J Emerg Med Retrospective cohort Italy The emergency lockdown during the 
Covid-19 pandemic in Lombardia 
led to a reduction of major trauma, 
especially road-related injuries. The 
number of patients

with intentional injuries admitted to 
the active level 1 trauma centers was 
greatly increased during the lockdown 
and this result would merit further 
analysis to assess the

role of pre-existing factors and their 
interaction with the imposed restric-
tions. An increase in centralization to

fewer facilities with high level of care 
obtained satisfactory results in the 
capability of the health system to take 
care of trauma emergencies while 
Covid-19 patients overwhelmed 
resources of most hospitals

Hakkenbrak et al., 2021 [42] Scand J Trauma Resusc Emerg Med Retrospective cohort Netherlands The overall in-hospital healthcare 
consumption was only marginally 
reduced and the number of surgically 
treated patients relatively increased. 
More severely injured patients and a 
higher percentage of patients in need 
for hospital admission were observed. 
Higher percentages of patients were 
treated surgically for extremity inju-
ries. Results of this study can be used 
to optimize the use of hospital capac-
ity and anticipate health care planning 
in future outbreaks for trauma patients
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similar injury rate at 1000 game-hours in the pre- and post-
lockdown period was found [53]. In contrast, when evaluat-
ing the impact of the Covid-19 lockdown on fitness in elite 
handball players, Fikenzer et al. [49] reported a reduced 
endurance capacity without team training despite a home-
based strength and endurance program. The authors sug-
gested a qualified supervision of individual home-based 
training programs to avoid the implementation of inadequate 
training concepts [49]. The effect of training restrictions due 
to Covid-19 associated emotional and physical stress was 

evaluated in national level Eventing horse-riding athletes 
[50]. The lockdown decreased performance outcomes of 
horse-riders in Eventing competitions [50]. Surprisingly, 
dressage was found to be the most affected discipline, when 
compared to cross-country and show-jumping. Faulkner 
et al. [51] evaluated cycling injuries in Scotland during the 
first Covid-19 lowdown period in a multi-centre study. The 
study group reported an uptake of cycling and a significant 
increase in the number of cycling related injuries requir-
ing orthopaedic intervention, particularly with a greater 

Table 2  (continued)

Author, year Journal Design Country Main findings

Helen et al., 2021 [47] Swiss Medical Weekly Retrospective cohort Switzerland In the first year of the Covid-19 
pandemic, fewer patients with major 
trauma were admitted to the institu-
tion. However, the patients admitted 
were more severely injured and more 
often died within 30 days

Kreis et al., 2021 [43] Eur J Trauma Emerg Sur Retrospective cohort Germany This analysis shows a decrease of total 
patient numbers in an emergency 
department of a Level I trauma centre 
and a decrease of the total number 
of operations during the shutdown 
period. Furthermore, trauma mecha-
nism changed with less traffic, work 
and sports related accidents

Moyer et al., 2021 [48] Scand J Trauma Resusc Emerg Med Retrospective cohort France During the Covid-19 pandemic period 
and more specifically during lock-
down, the study demonstrated a 50% 
reduction in road traffic accidents with 
no increase in alternative injury mech-
anisms, such as assault or suicide. The 
in-hospital observed and predicted 
mortality and a number of crucial 
process indicators remained stable 
compared to previous years sug-
gesting a sufficient resilience of the 
trauma networks assessed to absorb 
the spring 2020 pandemic hit. This 
study suggests that the care for major 
trauma patients was not substantially 
impacted by the SARS-CoV-2, 2020 
first phase in France

Nia et al., 2021 [40] Wien Klin Wochenschr Retrospective Austria Although trauma of all age groups and 
severities will continue to occur, the 
tendency during a lockdown will be a 
greatly reduced case load. Neverthe-
less, with no significant drop in major 
injuries, resources need to remain 
readily available for any future waves

The importance of versatility in 
managing limited resources has been 
highlighted, always adapting to an 
ever-changing situation. This will 
ensure the highest levels of service 
are maintained, reducing complica-
tions and ultimately improving patient 
outcomes
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proportion of female and elderly cyclists compared with 
similar time periods in 2018 and 2019 [51].

In paediatric sports traumatology, the concept of social 
distancing, school cancellations, and cessation of organized 
sports had a major impact on musculoskeletal injuries. Cla-
vicula fractures were diagnosed more frequently compared 
to 2019. Bolzinger et al. [54] studied the epidemiology of 
paediatric injuries after the 8-week lockdown in France. 
The authors found an overall decrease of 50% in paedi-
atric trauma, but an increased rate of domestic accidents 
(59% vs. 23%) and trampoline accidents (16% vs. 5%) [54]. 
Clos et al. [55] reported that serious sledding-related inju-
ries increased significantly four- to five-fold in paediatric 
patients during the winter season of 2020–2021, whereas the 
number of snowboarding and skiing injuries decreased due 
to closed ski resorts [55]. Voth et al. [72] reported a rising 
trend of extremity fractures and sport injuries in children 
aged 8–12 years; however, their data refer to a prior period 
in 2018 and, therefore, do not include later effects of the 
Covid-19 pandemic. Darling et al. [56] analysed the effects 
of Covid-19 lockdowns on paediatric lower limb trauma. 
Throughout the lockdown periods, paediatric patients were 
younger (7 versus 11 years) and they were less likely to be 
injured as a result of sport [56]. Furthermore, the average 
rate of referrals and waiting time to receive surgical care 
dropped significantly. In this context, the role of telemedi-
cine and telehealth is continuing to evolve for both side-line 
and clinical care of sport-related injuries [73–77]. While the 
scientific evidence is still evolving, various effects of the 
Covid-19 pandemic have affected both epidemiology and 
the clinical care for sports injuries.

The real impact of the COVID pandemic on the incidence 
of fragility fractures is uncertain. Being more common in 
outdoor activities, non-hip fragility fractures (e.g., forearm, 
upper arm, ankle, foot) may have been decreased [78–80]. 
On the other hand, the number of fragility hip fractures, 
which happen more frequently indoor, should be expected 
to have increased [81–83]. Current evidence is contradic-
tory and within the same country a high variability is also 
common [84]. In a retrospective cohort study including over-
all 91,160 elderly people with hip fracture in France, hip 
fractures decreased by 11% compared to the pre pandemic 
period [63]. In another retrospective analysis of 236 patients 
following hip fracture, Ojeda-Thies et al. reported that the 
trend of hip fractures diminished by up to 26% compared 
to the previous year before the pandemic [64]. On the other 
hand, Ogliari et al. [57] evidenced no significant changes 
in the trend for fragility fractures in the United Kingdom 
with respect to the pre-pandemic period. In their study, the 
authors evaluated 6681 outpatients with non-hip fragil-
ity fractures and 1752 inpatients admitted for hip fracture 
[57]. Also Hampton et al. [58] found no difference in the 
rate of hip and non-hip fragility fractures during the 2020 

pandemic compared to the same period of the previous year. 
Malik-Tabassum et al. [59] performed an observational, ret-
rospective, multicentre study including 6 hospitals in the 
South East of England (767 patients). Compared to the same 
period one year before the pandemic, the authors found 
higher mortality in COVID positive patients, whereas no 
difference in the incidence of hip fractures was found [59]. 
The authors found that non-hip fractures were decreased, 
while there was no change in inpatient admissions for hip 
fractures [57]. Scott et al. [60] conducted a cohort study 
including 2876 patients who had been referred to the ortho-
paedic trauma service in Ireland. Femoral fragility fractures 
did not change significantly during the pandemic from the 
pre-pandemic period [60]. Nevertheless, the authors found a 
relative greater incidence of non-hip fragility fractures dur-
ing the COVID-19 pandemic compared to the pre-pandemic 
period [60]. In a recent multicentre study [61] including 580 
patients, no difference in the rate of femoral fractures was 
found alike. However, the authors evidenced a tendency to 
treat conservatively such fractures, along with a reduced 
hospitalisation and arthroplasties performed [61]. Similar 
findings were confirmed by Mazeda et al. [62] in a retro-
spective observational study involving 162 patients with a 
negative COVID PCR test. Another aspect to consider which 
may have an influence on the rate of fragility fractures, is 
the reduction of the routinely osteoporotic prevention cares. 
Indeed, the screening for osteoporosis dropped, with only 
50% of performed bone density measurements (DXA) in 
comparison to the pre pandemic situation [85, 86]. DXA 
rates slowly increased to nearly 75% of pre-pandemic counts 
to the end of 2020 again [87]. Postoperative care also suf-
fered during the pandemic. The incidence of pressure ulcers 
in patients following surgery for femoral fractures was 21%, 
a considerable increase when compared to the 10% of the pre 
pandemic era [88]. Overall, patients who experienced hip 
fragility fractures in the 2020 pandemic had a greater mor-
tality compared to the same period of the pre-pandemic era 
[65, 66]. COVID infection directly contributed to increase 
the 30- and 90-day mortality following fragility hip frac-
tures, not explained by patient characteristics [67–70]. More-
over, a longer time span from injury to surgical treatment 
and a longer hospitalisation was evidenced in comparison 
to the preceding year 2019, when the pandemic began [71].

If there are sufficient resources to treat current and poten-
tial future Covid-19 patients, elective surgery may be gradu-
ally resumed under a continuous monitoring of the infec-
tion rate. These resources include adequate intensive care 
units (ICU) and non-ICU departments, ventilators, personal 
protection equipment, and workforce projections to man-
age elective and emergency circumstances, and concur-
rently the capability to manage Covid-19 patients. If there 
are not enough resources, clinicians should consider the 
incubation curve of Covid-19. Previous evidence reported 
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that the maximum estimated incubation for Covid-19 is up 
to 2 weeks, and 75% of cases develop symptoms within a 
week [89]. Given these assumptions, surgery should only be 
planned if there is a sustained reduction in the local infec-
tions rate for a period of at least 2 weeks [90, 91]. Moreo-
ver, given the viral shedding in infected individuals which 
ranged from 8 to 37 days (median 20) [92], patients who 
had a previous Covid-19 infection should be also retested 
within 6 weeks before the rescheduled surgery. Early diag-
nosis and isolation of positive patients and healthcare work-
ers, and sufficient equipment resources are pivotal to pre-
vent nosocomial transmission [93]. Specific infection rate 
thresholds should be set by the healthcare facilities to re-
suspend surgeries [94]. As the prevalence of asymptomatic 
patients remains unknown [95], rapid testing 3 to 5 days 
prior to surgery should be set as standard [96–98]. The pri-
oritization of orthopaedic and trauma surgical procedures 
is a multidisciplinary process which involves clinical and 
non-clinical personnel [99]. This process should follow a 
standardized decision-making protocol, an equitable and 
transparent framework to assure efficacy and prevent ethi-
cal dilemmas and moral injuries. The Medically Necessary 
Time-Sensitive (MeNTS) can be used as priority scoring 
system. Patients are prioritized based on procedure factors, 
disease factors and patient factors [100–102]. Procedure fac-
tors include surgical duration, hospitalization length, risk 
of postoperative ICU, total estimated blood loss, intubation 
chance, and surgical sites and team. Disease factors embrace 
the efficacy of conservative management and exposure risk, 
impact of treatment delay on the outcome, and difficulty or 
risk of surgery. Patient factors include age, lung and cardio-
vascular disease, diabetes, immunosuppression, influence 
symptoms, and contact with positive persons to Covid-19 
in the past 2 weeks. For each of these factors a value from 1 
to 5 based is assigned on both objective measures and per-
ceived clinical probabilities. Lower values were associated 
with greater outcome, reduced risk of Covid-19 transmission 
to the healthcare team, and/or reduced hospital resource use 
during the pandemic [103, 104]. The MeNTS has been also 
applied with success for difficult decisions on prioritization 
of surgery in the orthopaedic and trauma surgeries during 
the pandemic [105]. During the process prioritization of sur-
gical procedures, during the time elapsed since the originally 
scheduled surgical date, the patient status may have changed 
and needs to be reassessed prior to surgery. Laboratory and 
radiological assessment, comorbidities evaluation, symp-
toms and physical examination should be updated. To reduce 
the length of the hospitalization, the Enhanced Recovery 
After Surgery (ERAS) protocol has been introduced in the 
early 1990s [106–108]. The application of ERAS in the 
orthopaedic and trauma surgery promoted early mobiliza-
tion, optimizing pain control avoiding the use of opioids, 
nausea and vomiting prophylaxis, amelioration of the 

nutritional and hydration status [109–111]. The purpose of 
the ERAS during pandemic is to reduce the risk of Covid-19 
transmission and infection, to reduce crowding and improve 
patient turnover. In a recent meta-analysis involving 20,843 
participants, ERAS reduced the incidence of postoperative 
complications and the 30-day mortality, though the read-
mission rate within 30 days did not show any statistically 
significant improvement [112]. One way to reduce crowding 
and patient turnover is to follow patients who had postponed 
their surgery by means of telemedicine, to ensure a continu-
ous monitoring. Physicians should thereby be prepared to 
react to an impending breakdown. Telemedicine is defined 
as healthcare delivered from a remote location by computer 
and telecommunications technology replacing face to face 
modality [113]. Telemedicine is considered a safe and effec-
tive means to deliver healthcare. Patients appreciate its con-
venience due to reduced appointment delays and time off 
work as well as decreased travelling times and costs [114]. In 
comparison to other medical disciplines, telemedicine dem-
onstrated limited evolution and application in orthopaedics 
and trauma surgery before the Covid-2019 pandemic [115, 
116]. During the first Covid-19 pandemic telemedicine was 
applied to prevent assemblage and to guarantee access to 
medical cares. Telemedicine in orthopaedics and trauma sur-
gery had mostly developed for arthroplasty, fracture man-
agement, and pre- and postoperative cares [117]. Several 
clinical studies investigated the application of telemedicine 
during COVID pandemic, with satisfying results [118–122].

This study has several limitations. Data on clinical evi-
dence on consultations, surgeries, and traumas in the field 
of orthopaedic and trauma surgery in Europe during 2020 
compared to the pre-pandemic era presented a wide range 
of variation. However, beside such variability in data pres-
entation, the overall trend (increase or decrease) is relatively 
comparable among the studies. Such variability may arise 
from the different nature of the health care systems, differ-
ent levels of care, and the different between- and within-
countries heterogeneities in definitions, methodologies, 
diagnoses, and related management of injuries. Additionally, 
some between countries anti-COVID regulations allowed 
the institutions to pursue their surgical activity in a different 
fashion. These heterogeneities may lie behind the mentioned 
variability in data presentation, and infer negatively with the 
reliability of the conclusion of the present study. Therefore, 
data from the present study should be considered carefully.

Conclusion

The overall trend of consultations, surgeries, and the rate 
of traumas and fragility fractures appear to decrease during 
the 2020 European COVID pandemic compared to the same 
period of the pre-pandemic era. The impact of COVID on 
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morbidity and mortality in orthopaedic and trauma surgery 
is still unclear. Given the high heterogeneity in the clinical 
evidence, results from the present study should be consid-
ered carefully.
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