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a b s t r a c t 

Introduction: During the SARS-COV-2 pandemic and consequent government measures to prevent the 

overwhelming of public hospitals, emergency department (ED) orthopaedic turnout was significantly 

altered. This study compared the turnout of patients with upper extremity (UE) and hand & wrist (H&W) 

emergencies during the SARS-COV-2 pandemic, with the same period of 2019, in the public and private 

sector. 

Material-Methods: Data from a two-month period [March 23, 2020 (application of severe restrictions of 

civilian circulation) to May 18, 2020 (two weeks after lockdown cessation)] were collected from a public- 

university hospital and a private hospital and were compared with data from the same “normal” period 

in 2019. 

Results: During the pandemic, the number of patients with orthopaedic, UE, and H&W problems was 

significantly reduced by 57.09%, 49.77%, 49.92% respectively (p < 0.001) compared to 2019. However, the 

ratios of UE/total orthopaedic emergencies and of H&W/total orthopaedic emergencies increased signif- 

icantly during the pandemic from 37.17% to 43.32% and from 25.07% to 29.15% (p = 0.006 and p < 0.001) 

respectively, compared to 2019. In the private sector, the turnout was increased for patients with UE 

problems (8.82%, p = 0.67) and H&W problems (24.39%, p = 0.3), while in the public sector the turnout was 

significantly decreased for UE (49.77%, p < 0.001) and H&W problems (49.92%, p < 0.001) in 2020 compared 

to 2019. 

Discussion: The extent of lockdown was unprecedented in recent years. The reduction of orthopaedic, 

UE and H&W emergencies during lockdown can be attributed to the fear of contracting the virus in the 

hospitals and even more in hospitals serving as COVID-19 reference centers. Despite the decrease -in 

absolute numbers- of patients, the increased percentages of UE to total orthopaedic and of H&W to total 

orthopaedic emergencies in 2020 in both hospitals, reflect the new hobbies’ uptake and the increase of 

domestic accidents during the lockdown, despite overall activity decrease, and underline the necessity of 

presence of hand surgeons in the EDs. This is one of the very few population-based studies worldwide to 

show trends in incidence of different injuries of the UE at a regional level during the pandemic, and its 

results could affect future health care policies. 

© 2020 Elsevier Ltd. All rights reserved. 
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On a worldwide scale, on January 30, the World Health Or- 

anization (WHO) declared COVID-19 outbreak a public health 

mergency of international concern [1] . In the absence of a 
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OVID-19 vaccine, governments around the world had to take a 

umber of public health measures to reduce the transmission of 

he virus and to avoid a massive influx of patients into public 

ospitals that could overwhelm health systems. In Greece, the first 

overnment action was on February 27 th following the first three 

onfirmed COVID-19 cases, which was to ban seasonal celebratory 

arades about to take place on the last weekend of February. By 

arch 10 th , there were 89 confirmed cases in the country, related 

ostly to travellers from the Mediterranean coastline (Italy and 
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Fig. 1. Differences in emergency department turnout between 2019-2020 per hospital and anatomical site. 
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srael) [2] . Strong recommendations were issued by the Ministry 

f Heath regarding individual sanitation measures, and prevention 

easures were taken in areas with increased confirmed cases. 

HO reclassified the rapidly spreading coronavirus outbreak as a 

andemic on March 11 th [3] . From March 13 th , Greek government 

ctions escalated and on March 23 rd , severe restrictions of civilian 

irculation were applied, not only between regions, but also inside 

ities, indefinitely. Only supermarkets, take away cafeterias, phar- 

acies, private medical facilities, car repair shops, petrol stations 

nd heavy industry remained open. All Easter celebrations and 

amily gatherings were prohibited. The lockdown period came 

o an end on May 4 th 2020 and by that day, there were 2632

onfirmed cases and 146 deaths of COVID-19 patients in Greece 

4] . 

During these unprecedented circumstances and amid conse- 

uent government measures to prevent the overwhelming of pub- 

ic hospitals, emergency department orthopaedic turnout was sig- 

ificantly altered. According to various studies in Europe and the 

SA, under normal circumstances upper extremity injury incidence 

anges from 1130 to 2491 per 10 0,0 0 0 persons per year of all in-

ury patients visiting the Emergency Department (ED) [5-7] . We 

ypothesised that the epidemiology of patients visiting the ED dur- 

ng the lockdown period would be very different compared to the 

dentical “normal” period in 2019, both qualitatively (diagnoses) 

nd quantitatively. 

The aim of this study was to report and analyze the regional 

pidemiologic characteristics of orthopaedic upper extremity emer- 

ency consultations and their variation during the COVID-19 pan- 

emic, in a private and a public-university hospital of the same 

egion, and to compare the turnout between the same periods of 

019 and 2020 and between the public and private sector. Eth- 

cal approval for this study was obtained from the Institutional 

thics/Scientific Committees of the two hospitals (Private Hospi- 

al: June 6, 2020 and Public University Hospital: June 22, 2020, 

D:26045). 
388 
aterials and Methods 

Data were obtained from two hand trauma centers accredited 

y the Hand Trauma Committee (HTC) of the Federation of Eu- 

opean Societies for Surgery of the Hand (FESSH), one in a pub- 

ic university hospital and one in a private hospital. Both hospi- 

als are located in the same regional unit, which is the 8 th (out 

f 75) largest population-wise and the 2 nd largest area-wise of the 

ountry [8] . The public university hospital was also a designated 

OVID-19 reference center. 

Clinical notes, demographical data, outcome and radiology re- 

orts were collected for all consecutive patients with upper ex- 

remity problems (injuries or incidents like tumors, tendinopathies, 

rthritis flares) during the lockdown imposed in Greece from 

arch 23 rd 2020, up to May 18 th 2020 (two weeks after termi- 

ation of lockdown). The same data were collected from patient 

ecords for the identical period in 2019, as a control reference to 

ompare. 

Data were sorted by age, gender, diagnosis and outcome. Di- 

gnoses were further divided into one of the following six main 

ategories: a) soft tissue injury, b) infection, c) pain without di- 

ect injury (such as arthritis flare up, tendinopathy, painful mass 

r swelling), d) sprain, e) fracture and f) dislocation. Lacerations 

ere further characterized as simple or more complex (comprising 

f injured tendons, nerves and amputations). Data were also sorted 

y specific anatomic region, which were: a) the shoulder (including 

lavicle and scapula), b) the humerus, c) the elbow, d) the forearm, 

) the wrist and f) the hand. According to the HTC of FESSH, as it

ppears in its inclusion criteria for the European Emergency Hand 

rauma Network, the definition of hand trauma is “any closed or 

pen injury to the wrist and/or the hand, substantially involving 

kin, muscle, tendon, bone and joint, nerve and/or vessels” [9] . 

Descriptive statistics, Chi square and Student’s t-test for paired 

r independent samples were appropriately used for data analyses. 

tatistical significance was set as p < 0.05. 
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Fig. 2. Daily turnout of patients with hand & wrist problems. 

Fig. 3. Annual ratio of upper extremity and hand & wrist emergencies to total orthopaedic emergencies. 
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nnual comparison 

The total number of patients with orthopaedic problems in 

eneral, with upper extremity problems, and with hand & wrist 

roblems specifically, was significantly lower in 2020, compared 

o 2019 (p < 0.001 for orthopaedic problems, upper extremity 

roblems and hand & wrist problems). The ratio of upper ex- 

remity to total orthopaedic emergencies increased significantly 

n 2020, from 37.17% to 43.32% (p = 0.006). Similarly, the ratio 

f hand & wrist emergencies to total orthopaedic emergencies 
3

389 
ncreased significantly in 2020, from 25.07% to 29.15% (p < 0.001) 

 Figs. 1–3 ). 

The frequencies of diagnoses per year are shown in Figs. 4 and 

 . The distribution of diagnoses per anatomical region per year are 

hown in Fig. 6 . Finally, the type of treatment (surgical or conser- 

ative) is presented in Fig. 7 . 

omparison according to sector 

rivate Hospital 

In 2019, patients with upper extremity problems comprised 

7.99% of all orthopaedic emergencies, while patients with hand 
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Fig. 4. Annual frequency of different upper extremity diagnoses: (A) public hospital, (B) private hospital. 

Table 1 

Sample Demographics. 

Year 2019 2020 

Hospital Public Private Public & Private Public Private Public & Private 

Mean age 39.96 43.16 40.3 40.8 47.16 42.1 

(range) (2-89) (3-87) (2-89) (1.5-92) (2-97) (1.5-97) 

[St. deviation] [22.96] [24.26] [23.14] [23.21] [26.28] [24.13] 

95% Conf. interval 1.88 5.96 1.79 2.93 6.17 2.67 

Male/female (%) 62.6/37.4 48.5/51.5 61.1/38.9 61.4/38.6 46.6/53.4 58.1/41.9 
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nd wrist problems comprised 22.9%. In 2020, patients with up- 

er extremity problems comprised 44.24% of all orthopaedic emer- 

encies, while patients with hand and wrist problems comprised 

0.91% ( Fig. 3 ). 

Between 2019 and 2020 the total number of patients with hand 

nd wrist problems did not differ significantly (p = 0.3), nor did the 

aily ratio of above elbow to below elbow patients (p = 0.23) nor 

he daily ratio of patients with hand and wrist problems to total 

rthopaedic emergencies (p = 0.55). 

Although total orthopaedic turnout in the ED decreased by 

.82% between 2019 and 2020 (p = 0.45), patients with upper ex- 

remity problems in total and with hand & wrist problems specifi- 

ally, increased by 8.82% (p = 0.67) and 24.39% (p = 0.3), respectively 

 Fig. 1 ). 

The mean age of patients with upper extremity problems was 

3.16 years in 2019, and 47.16 in 2020 (p = 0.36). A prevalence of 

emale patients was noted although the male/female ratio did not 

iffer between the 2 periods (p = 0.81 for 2019 and p = 0.48 for

020) ( Table 1 ). 

ublic University Hospital 

In 2019, patients with upper extremity problems comprised 

7.14% of all orthopaedic emergencies, while patients with hand 
390 
nd wrist problems comprised 25.71%. In 2020, patients with up- 

er extremity problems comprised 43.23% of all orthopaedic emer- 

encies, while patients with hand and wrist problems comprised 

7.6% ( Fig. 3 ). 

The daily ratio of patients with above elbow to below elbow 

roblems also did not differ significantly between 2019 and 2020 

p = 0.4), nor did the daily ratio of patients with hand and wrist 

roblems to total orthopaedic emergencies (p = 0.28). 

Total orthopaedic attendance in the emergency department de- 

reased by 62.79% between 2019 and 2020 (p < 0.001). Patients 

isiting the ED for hand and wrist problems were decreased by 

9.92% (p < 0.001) and patients visiting for upper extremity prob- 

ems were decreased by 49.77% (p < 0.001) ( Fig. 1 ). 

Mean age of patients with upper extremity problems was 

9.96 years in 2019, and 40.58 in 2020 (p = 0.72), while more male 

atients visited the ED for upper extremity problems both in 2019 

p < 0.001) and 2020 (p < 0.001) ( Table 1 ). 

rivate versus Public University Hospital 

The daily ratio of patients with hand and wrist problems to to- 

al orthopaedic emergencies did not differ significantly between 

he two hospitals for both years (p = 0.63 for 2019 and p = 0.1 for

020) nor did the ratio of patients with upper extremity to to- 
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Fig. 5. Annual frequency of different hand & wrist diagnoses: (A) public hospital, (B) private hospital. 
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t

al orthopaedic emergencies differ for any of the years (p = 0.62 for 

019 and p = 0.31 for 2020). 

The daily ratio of patients with above elbow to below elbow 

roblems was statistically higher in the public hospital for both 

ears (p < 0.005). 

There was a trend for older patients visiting the private hospital 

ompared to the public hospital, although it did not reach statisti- 

al significance for both years (p = 0.31 and p = 0.06) ( Table 1 ). 

More male patients with upper extremity problems visited the 

D in 2019 and 2020 (p < 0.001 and p = 0.003, respectively). 

iscussion 

The extent of lockdown was unprecedented in recent years, 

nd no previous epidemiological data concerning trauma consul- 

ations to ED are available. Even in the most recent SARS outbreak 

n Asia, health policy actions were different. SARS outbreak was 

ontained by means of syndromic surveillance, prompt isolation 

f patients, strict enforcement of quarantine of all contacts, and 

nly in a few areas was community-level quarantine forced [10] . 

ne would expect to observe major differences in ED visits, firstly 

ue to decreased traffic and leisure activities, secondly due to fear 

f contacting or transmitting the virus and finally due to change 

n ED organisation during the pandemic. In a recent research on 

troke admissions and referrals, there was an initial significant de- 

rease in strokes (by 20%) mainly driven by patient-related factors, 

uch as fear of exposure to the SARS-CoV-2, while the reduction 

f stroke referrals after the termination of lockdown was largely 
391 
xplained by hospital policies [11] . In Italy, a significant reduction 

n all admissions due to severe emergent cardiovascular diseases 

as observed, and the authors hypothesised that a significant de- 

rease in the incidence of cardiac diseases seemed unlikely, and 

hat several factors related to misinformation (widespread appear- 

nce of COVID-19 news on mass media, spread of fake news on 

ocial media, and lack of verified information on precautions limit- 

ng in-hospital spread of the disease) have contributed to the pub- 

ic perception of hospitals as unsafe environments [12] . 

This research showed that during the initial lockdown of the 

andemic there was a vast reduction of orthopaedic patients in the 

ublic hospital , and a minor reduction in the private hospital. The 

est explanation for this paradox could be that patients tried to 

void visiting hospitals for fear of contracting the virus and even 

ore the public hospital that was a COVID-19 reference center. 

In our study, a significant decrease in absolute numbers of up- 

er extremity patients was noted in 2020 in the public sector but 

ot in the private, while the percentage of upper extremity to or- 

hopaedic emergencies increased significantly in both hospitals. Fi- 

ally, the percentage of admissions for upper extremity surgery to 

ll orthopaedic emergencies increased slightly in the public sec- 

or and significantly in the private. In a study that took place dur- 

ng the pandemic, a significant reduction of 32% in absolute num- 

ers of all extremity injury-related admissions was also recorded, 

hile the ratio of admissions of patients with upper extremity 

ractures to all orthopaedic admissions remained constant between 

018 and 2020 [13] . In another study on upper extremity patients’ 

urnout during the pandemic, despite a 65% decrease in rate of 
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Fig. 6. Annual distribution of diagnoses per anatomical region: (A) public hospital, (B) private hospital. 
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mergencies, patients were treated surgically more often in 2020 

ompared to the previous year [14] . 

Although in absolute numbers there was a decrease of or- 

hopaedic, upper extremity and hand & wrist emergencies, the per- 

entage of hand & wrist patients to total orthopaedic patients in- 

reased significantly from 2019 to 2020, in both hospitals, com- 

rising approximately 30% of orthopaedic patients for 2020. This 

s probably due to the new hobbies’ uptake and thus, increase 

f domestic accidents during the lockdown, despite overall activ- 

ty and MVAs decrease. The percentage of patients with hand & 

rist emergencies should raise concern in the orthopaedic com- 

unity about the competence of ED physicians (general practi- 

ioners, general surgeons, young orthopedic residents) on diag- 

osing and treating such patients. Also, in a study from Nether- 

ands published in 2013, Polinder et al found over a 22-year 

eriod that upper extremity injury comprised 42% of the total 

njury-related ED visits [7] . Thus, an experienced hand surgeon 

n any trauma center should become a necessity rather than a 

uxury. 

Hand and wrist problems were more common compared to 

bove elbow problems in the present study for both 2019 and 

020, with skeletal injuries also prevailing in both years. Pichard 

t al report that the proximal or distal location of upper extremity 

roblem did not differ between 2019 and 2020 [14] . Similar trends 

or the type of hand and wrist injuries have been demonstrated in 

everal studies [ 6 , 7 , 15 , 16 ], with the exception of a study focusing
392 
n the effect of the recent pandemic on hand and wrist injuries, 

ith skeletal injuries being the second reason for ED visits, fol- 

owing lacerations [14] . Due to surgical treatment and prolonged 

ehabilitation, over 75% of health care costs are attributed to frac- 

ures [7] . Infection rates remained low and very similar between 

019 and 2020 in our study, although they have been reported to 

e as high as 17% [16] . 

In general, upper extremity problems appear to be age-related 

7] and gender-related with male patients being slightly more 

rone to upper extremity injuries [5] . In the present study a male 

redominance was observed but the age-related trend was not de- 

icted. Concerning the increase of the age of patients that was 

oted previously during lockdown between 2019 and 2020 [14] , in 

he present study the age of patients did not differ significantly 

etween the 2 years. 

This study is not without limitations. It was decided not to in- 

lude data concerning mechanism of injury (such as fall, home or 

orkplace accidents, motor vehicle accidents), since data were not 

vailable for all patients. Data from other public or private health 

are facilities or primary care centers in the region were also not 

vailable for inclusion in the study. In addition, the fact that one of 

wo hospitals was a COVID-19 reference center might create bias, 

s patients would avoid even more to visit the ED of a COVID- 

9 reference hospital. Finally, the lack of a national health reg- 

stry makes it impossible to obtain national data for epidemiologi- 

al purposes in our country. 
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Fig. 7. Type of treatment for upper extremity patients per year: (A) public hospital, (B) private hospital. 
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onclusions 

To the best of our knowledge, this is one of the very few 

opulation-based studies worldwide to show trends in incidence 

f different injuries of the upper extremity at a regional level dur- 

ng the SARS-COV-2 virus pandemic. The results presented in this 

tudy are epidemiologically extremely valuable, they raise concern 

bout the role of the hand surgeon in the emergency department 

nd should affect future health care policy. 
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