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ARTICLE INFO Background: The aim of this study was to evaluate the impact of COVID-19 on the shoulder and elbow
trauma in a skeletally immature population in 30 days starting from March 8, 2020, the first day of
restrictions in Italy, and to compare it with the same period of 2019.
Materials and methods: All the skeletally immature (younger than 18 years) patients managed in the
emergency unit of our hospital between March 8, 2020, and April 8, 2020 (COVID-19 [C19] period), for a
shoulder and elbow trauma were retrospectively included and compared with patients with similar ages
admitted in the same period of 2019 (no COVID-19 period). Six categories of diagnosis were distin-
guished: (1) contusions, (2) no physeal fractures, (3) physeal fractures (Salter-Harris), (4) sprains/sub-
luxations, (5) dislocations, and (6) others (tendinitis, wounds, low back pain, and joint inflammation).
According to the mechanism of injury, we arbitrarily distinguished 5 subgroups: (1) accidental fall; (2)
sport trauma; (3) accident at school; (4) high-energy trauma occurred by car, public transport, and
pedestrian investment; and (5) fall from height.
Results: During the C19 period, the number of total accesses in our trauma center steeply decreased:
two-thirds less. Regardless of the patient age, we performed 65% less first aid shoulder/elbow services.
The number of skeletally immature patients treated at our trauma center for all types of injuries was 350
during the no COVID-19 period and 54 during the C19 period; therefore, the influx of pediatric patients
during the C19 period decreased by 84.6%. Furthermore, during the C19 period, (1) there were no cases of
fractures, physeal fractures, and dislocations of the shoulder; (2) there were no cases of contusion,
physeal fractures, and dislocations of the elbow; and (3) we observed the absence of high-energy, sports,
and school injuries; and (4) during the pandemic, shoulder and elbow injuries mainly occurred as a
result of accidental fall at home.
Conclusions: 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.

© 2020 The Authors. Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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On January 29, 2020, the Italian authorities declared the first
cases of coronavirus in Italy: 2 Chinese tourists received hospitali-
zation at the reference center for infectious diseases in Rome.
Further, an Italian researcher from China with COVID-19 and a
17-year-old with flu-like symptoms but harmful for COVID-19, who
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stayed in Wuhan for a long time, were hospitalized at the same
hospital the same day.

On January 30, the World Health Organization announced the
global state of emergency, and on February 11, the name COVID-19
was given to the disease and SARS-CoV-2 to the virus.'®

On February 21, in Italy, several nonimported cases of COVID-19
emerged in Lombardy (the most populated region of Italy). The
affected cities’ borders were closed so that nobody could leave or
enter.

Suddenly, the COVID-19 infections continued to rise, and on
March 4, the Italian Government closed schools, sports clubs, and
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public parks. All forms of social aggregation were forbidden. At that
time, the positive cases of COVID-19 were approximately 3000.

On March 8, Lombardy, the most affected region, and 14 other
provinces were isolated. The affected areas became “red zones.” On
the same day, the Italian prime minister announced that the re-
strictions imposed on Lombardy and the other 14 provinces were
extended to the whole country. Hence, Italy became a “protected
area.” People were told not to leave their homes except for an
essential and documented reason. Smart working was imposed;
movement was strictly limited, and on March 22, the government
forbade unnecessary travel between towns. Travel was only
allowed for “urgent, verifiable work situations and emergencies or
health reasons.” People who tested positive for COVID-19 were
strictly told not to leave their homes for any reason. At the same
time, anyone with fever or respiratory symptoms was strongly
encouraged to stay at home and limit social contact, including with
the family doctor.

Finally, starting from March 28, all productive activities
throughout the territory that were not considered strictly neces-
sary, crucial, and indispensable were closed down, except for
essential goods and services. All this information can be extracted
from the Italian Civil Protection website."

The restrictions mentioned above inevitably affected the or-
thopedic practices, in particular trauma centers. Although the
impact of COVID-19 on adult trauma surgery has been partially
elucidated, little is known regarding the pediatric population;
therefore, we aimed to evaluate the effect of COVID-19 on the
shoulder and elbow trauma in a juvenile population (skeletally
immature) belonged to a highly populated suburban area, in 30
days starting from March 8, 2020, the first day of restrictions in
Italy, and to compare it with the same period of 2019.

Materials and methods

All the skeletally immature (younger than 18 years) patients
managed in the emergency unit of our hospital between March 8,
2020, and April 8, 2020 (COVID-19 [C19] period), for a shoulder and
elbow trauma were retrospectively included and compared with
patients with similar ages admitted in the same period of 2019 (no
COVID-19 [NC19] period).

Clinical records of all participants were examined by 2 of the
authors (R.P, V.C.) to obtain information regarding age, sex,
mechanism of injury, and diagnosis.

Six categories of diagnosis were distinguished: (1) contusions,
(2) no physeal fractures, (3) physeal fractures (Salter-Harris), (4)
sprains/subluxations, (5) dislocations, and (6) others (tendinitis,
wounds, low back pain, and joint inflammation).

According to the mechanism of injury, we arbitrarily distin-
guished 5 subgroups: (1) accidental fall; (2) sports trauma; (3)
accident at school; (4) high-energy trauma occurred by car, public
transport, and pedestrian investment; and (5) fall from height.

Statistical analysis

Continuous variables were expressed by the mean and standard
deviation (SD) and were evaluated by the Student t-test or the
Mann-Whitney U test. The categorical data were expressed as the
number and percentage (%) and were evaluated by the %2 or Fisher
exact test. The statistical test level was set as P < .05. SPSS23.0 was
used to perform all the tests (IBM, Armonk, New York, USA).

Results

In the NC19 period, in our trauma center, there were 1699 cases;
in the same month of the following year (C19 period), there were
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528 accesses: two-thirds less. During the NC19 period, 160 patients
turned to our trauma center for a shoulder and elbow trauma,
whereas during the C19 period, 56 patients were treated for the
same reasons. Therefore, we performed 65% less first aid shoulder/
elbow services. The number of skeletally immature patients treated
at our trauma center for all types of injuries was 350 (male: 193,
female: 157; mean age [SD]: 12 [3.5]) during the NC19 period and
54 (male: 35, female: 19; mean age [SD]: 9.2 [4.5]) during the C19
period; therefore, the influx of pediatric patients during the C19
period decreased by 84.6%. Data relating to all contusions, no
physeal fractures, physeal fractures, sprain/subluxations, disloca-
tions, and others during the 2 periods are shown in Fig. 1. The
decrease was 84.3% for contusions, 76.4% for no physeal fractures,
92.8% for physeal fractures, 92.0% for sprain/dislocation, 100% for
dislocations, and 82.6% for others. Tables [-VI show the distribution
of shoulder and elbow contusions, no physeal fractures, physeal
fractures, sprains/subluxations, and dislocations in the 2 studied
periods.

Figs. 2 and 3 show the different distribution of the trauma
mechanisms in the 5 diagnostic groups.

Discussion
In Europe, our country was the first to adopt restrictive mea-

sures that prevented citizens from leaving home, except for proven
health or working needs.

NO COVID-19 PERIOD

other; 23; 7%

no physeal
fractures; 89; 25%

physeal fractures;
14; 4%

dislocations; 3;
1%

sprains; 87; 25%

COVID-19 PERIOD

other; 4; 7%

contusions; 134;
38%

no physeal
fractures; 21; 39%

contusions; 21;
39%

physeal fractures;
1;2%

dislocations; 0;
0%

sprains; 7; 13%

Figure 1 Distribution of injuries in the 2 different periods according to the 6 di-
agnoses. “Other” includes tendinitis, wounds, low back pain, and joint inflammation.
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Table I
Mechanisms of injury responsible for shoulder and elbow contusions in the 2 examined periods
Cases M F Mean age (SD) Accidental fall Sport trauma Accident at school High energy Fall from height
Shoulder contusions
No COVID-19 period 8 3 15.6 (2.6) 2 0 1 5 0
COVID-19 period 1 1 0 9 1 0 0 0 0
Elbow contusions
No COVID-19 period 6 4 2 10.5 (4.3) 3 1 1 1 0
COVID-19 period 3 3 0 5.7 (0.9) 3 0 0 0 0

SD, standard deviation.

Table II
Mechanisms of injury responsible for shoulder no physeal fractures in the no COVID-19 and COVID-19 periods

Three shoulder fractures (1 proximal humerus and 2 clavicle fractures)

Cases M F Mean age (SD) Accidental fall Sport trauma Accident at school High energy Fall from height
No COVID-19 period 3 2 1 13.3(3.9) 0 1 1 1 0
COVID-19 period 0 0 0 - 0 0 0 0 0

SD, standard deviation.

Table III
Mechanisms of injury responsible for elbow no physeal fractures in the 2 studied periods
Cases M F Mean age (SD) Accidental fall Sport trauma Accident at school High energy Fall from height
Elbow fractures
No COVID-19 period 6 3 3 103 (4.1) 3 1 1 0 1
COVID-19 period 3 3 0 7.3 (6.3) 3 0 0 0 0
Distal humerus
No COVID-19 period 1 0 1 6 1 0 0 0 0
COVID-19 period 2 2 0 3(2) 2 0 0 0 0
Proximal ulna
No COVID-19 period 2 1 1 9.5 (3.5) 0 0 1 0 1
COVID-19 period 0 0 0 0 0 0 0
Radial head
No COVID-19 period 3 2 1 12.2 (3.3) 2 1 0 0 0
COVID-19 period 1 0 1 16 1 0 0 0 0

SD, standard deviation.

Table IV
Mechanisms of injury responsible for shoulder and elbow physeal fractures in the 2 studied periods

Cases M F Mean age (SD) Accidental fall Sport trauma Accident at school High energy Fall from height

Shoulder physeal fractures

No COVID-19 period 1 1 0 14 0 0 1 0 0

COVID-19 period 0 0 0 0 0 0 0 0
Elbow physeal fractures

No COVID-19 period 0 0 0 0 0 0 0 0

COVID-19 period 0 0 0 0 0 0 0 0

SD, standard deviation.

Table V
Mechanisms of injury responsible for shoulder and elbow sprains/subluxations in the 2 studied periods
Cases M F Mean age (SD) Accidental fall Sport trauma Accident at school High energy Fall from height
Shoulder subluxations
No COVID-19 period 0 0 0 0 0 0 0 0
COVID-19 period 1 0 1 2 1 0 0 0 0
Elbow subluxations (only radial head subluxations)
No COVID-19 period 2 0 2 4(1) 1 1 0 0 0
COVID-19 period 1 1 0 5 1 0 0 0 0

SD, standard deviation.

Our trauma center is a certified COVID-19-free unit of a highly performed 69% fewer services than the same period of the previous
populated area, thus attracting all traumatized patients; this aspect year. The reduction also affected the performance aimed at the
makes our study methodologically valid for evaluating the COVID- treatment of shoulder and elbow injuries (—65%). Data relating to
19 impact. In our trauma center, during the C19 period, we the decrease in total treatments in the pediatric population are
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Table VI
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Mechanisms of injury responsible for shoulder and elbow dislocations in the 2 studied periods

Cases M F Mean age (SD) Accidental fall Sport trauma Accident at school High energy Fall from height
Shoulder dislocations
No COVID-19 period 1 0 1 16 0 1 0 0 0
COVID-19 period 0 — 0 0 0 (0] 0
Elbow dislocations
No COVID-19 period 0 0 0 — 0 0 0 0 0
COVID-19 period 0 0 0 — 0 0 0 0 0
SD, standard deviation.
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Figure 2 Distribution of the trauma mechanisms in the 5 shoulder diagnostic groups in the 2 studied periods.

even more striking: —84.6%, whereas the reduction for shoulder
and elbow care was in line with that recorded in the adult
population: —66%.

The fear of a possible contagion played an important role. Par-
ents of pediatric patients, whose children suffering minor trauma
or low-intensity pain, were probably discouraged from bringing
their sons/daughters to trauma centers. On the contrary, they
would not hesitate to bring their sons/daughters to the trauma unit
in the NC19 period thanks to the principles of our National Health
System based on communal, rather than individual, ideas of success
and care. Recently, Bram et al” examined the impact of COVID-19 on
fracture incidence and characteristics, founding a 2.5-fold decrease

during the pandemic. Unfortunately, their evaluation was not
extended to all orthopedic trauma injuries; sprains, dislocations,
and contusions were not analyzed.

In literature, there is a tremendous amount of information about
the causes predisposing to the shoulder and/or elbow trauma in the
skeletally immature population. It is ascertained that reasons are
mainly attributable to recreational activities and school traumas in
patients of early and second childhood, whereas for adolescents,
sports injuries and traffic accidents (falls from bicycles or motor
vehicles) are the most frequent traumatic mechanisms.">~ 417 The
lockdown period, characterized by the closure of schools, public
parks, and sports clubs and by the prohibition of events that could
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Figure 3 Distribution of the trauma mechanisms in the 5 elbow diagnostic groups in the 2 studied periods.

aggregate people outside the family unit (scouting, religion, music,
and various art courses), has substantially eliminated most of the
activities at risk for shoulder and elbow injuries.

Four considerations emerge from our analysis:

(1) during the C19 period, there were no fractures, physeal
fractures, and dislocations of the shoulder;

(2) no cases of contusions, physeal fractures, and dislocations of
the elbow; and

(3) we observed the absence of high-energy, sports, and school
injuries; and

(4) during the pandemic, shoulder and elbow injuries mainly
occurred as a result of accidental fall at home.

Individual freedom, education, and job represent some of the
characteristics of our lifestyle. They have been obtained over time
and at the cost of sacrifices made by our predecessors. Therefore, it
would be foolish to conclude that to avoid suffering from shoulder
and elbow injuries, our young people should renounce these social
achievements. However, 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.

Disclaimer

The authors, their immediate families, and any research foun-
dations with which they are affiliated have not received any
financial payments or other benefits from any commercial entity
related to the subject of this article.

References

1. Aparicio Martinez JL, Pino Almero L, Cibrian Ortiz de Anda RM, GuillénBotaya E,
Garcia Montolio M, Minguez Rey MF. Epidemiological study on supracondylar
fractures of distal humerus in pediatric patients. Rev Esp Cir Ortop Traumatol
2019;63:394—9. https://doi.org/10.1016/j.recot.2019.07.001.

2. Bram JT, Johnson MA, Magee LC, Mehta NN, Fazal FZ, Baldwin KD, et al. Where
have all the fractures gone? The epidemiology of pediatric fractures during the
COVID-19 pandemic. ] Pediatr Orthop 2020;40:373—9. https://doi.org/10.1097/
BP0O.0000000000001600.


https://doi.org/10.1016/j.recot.2019.07.001
https://doi.org/10.1097/BPO.0000000000001600
https://doi.org/10.1097/BPO.0000000000001600

S. Gumina, R. Proietti, C. Villani et al.

. Caine D, DiFiori ], Maffulli N. Physeal injuries in children's and youth sports:
reasons for concern? Br ] Sports Med 2006;40:749—60. https://doi.org/10.1136/
bjsm.2005.017822.

. Dameron TB Jr, Reibel DB. Fractures involving the proximal humeral epiphyseal
plate. ] Bone Joint Surg Am 1969;51:289—-97.

. Fernandez FF, Eberhardt O, Langendorfer M, Wirth T. Treatment of severely
displaced proximal humeral fractures in children with retrograde elastic stable
intramedullary nailing. Injury 2008;39:1453—9. https://doi.org/10.1016/
j-injury.2008.04.001.

. Hannonen J, Hyvonen H, Korhonen L, Serlo W, Sinikumpu JJ. The incidence and
treatment trends of pediatric proximal humerus fractures. BMC Musculoskelet
Disord 2019;20:571. https://doi.org/10.1186/s12891-019-2948-7.

. Houshian S, Mehdi B, Larsen MS. The epidemiology of elbow fracture in chil-
dren: analysis of 355 fractures, with special reference to supracondylar hu-
merus fractures. ] Orthop Sci 2001;6:312—5.

. Irie T, Sono T, Hayama Y, Matsumoto T, Matsushita M. Investigation on 2331
cases of pulled elbow over the last 10 years. Pediatr Rep 2014;6:5090. https://
doi.org/10.4081/pr.2014.5090.

. Kohler R, Trillaud JM. Fracture and fracture separation of the proximal humerus
in children: report of 136 cases. ] Pediatr Orthop 1983;3:326—32.

10.

11.

12.

13.

14.

15.
. www.euro.who.int/en.
17.

JSES International 5 (2021) 3—8

Lefevre Y, Journeau P, Angelliaume A, Bouty A, Dobremez E. Proximal humerus
fractures in children and adolescents. Orthop Traumatol Surg Res
2014;100(Suppl):S149—56. https://doi.org/10.1016/j.0tsr.2013.06.010.

Neer CS 2nd, Horwitz BS. Fractures of the proximal humeral epiphysial plate.
Clin Orthop Relat Res 1965;41:24—31.

Passaretti D, Candela V, Sessa P, Gumina S. Epidemiology of proximal hu-
meral fractures: a detailed survey of 711 patients in a metropolitan area.
J Shoulder Elbow Surg 2017;26:2117-24. https://doi.org/10.1016/
j-jse.2017.05.029.

Postacchini F, Gumina S, Cinotti G. Anterior shoulder dislocation in adolescents.
] Shoulder Elbow Surg 2000;9:470—4.

Welch R, Chounthirath T, Smith GA. Radial head subluxation among young
children in the United States associated with consumer products and recrea-
tional activities. Clin Pediatr (Phila) 2017;56:707—15. https://doi.org/10.1177/
0009922816672451.

www.protezionecivile.gov.it.

Zacchilli MA, Owens BD. Epidemiology of shoulder dislocations presenting to
emergency departments in the United States. ] Bone Joint Surg Am 2010;92:
542—9. https://doi.org/10.2106/JBJS.1.00450.


https://doi.org/10.1136/bjsm.2005.017822
https://doi.org/10.1136/bjsm.2005.017822
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref4
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref4
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref4
https://doi.org/10.1016/j.injury.2008.04.001
https://doi.org/10.1016/j.injury.2008.04.001
https://doi.org/10.1186/s12891-019-2948-7
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref7
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref7
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref7
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref7
https://doi.org/10.4081/pr.2014.5090
https://doi.org/10.4081/pr.2014.5090
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref9
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref9
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref9
https://doi.org/10.1016/j.otsr.2013.06.010
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref11
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref11
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref11
https://doi.org/10.1016/j.jse.2017.05.029
https://doi.org/10.1016/j.jse.2017.05.029
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref13
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref13
http://refhub.elsevier.com/S2666-6383(20)30134-1/sref13
https://doi.org/10.1177/0009922816672451
https://doi.org/10.1177/0009922816672451
http://www.protezionecivile.gov.it
http://www.euro.who.int/en
https://doi.org/10.2106/JBJS.I.00450

	The impact of COVID-19 on shoulder and elbow trauma in a skeletally immature population: an Italian survey
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Disclaimer
	References


