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Influence of coronavirus disease 2019 pandemic state of emergency
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Abstract
Purpose After the appearance of first COVID-19 cases in Serbia, state of emergency was declared on 15 March 2020 and lasted
for 54 days. The aim of this report is to compare orthopaedic fracture frequencies in this period, when the walk was limited at the
home mostly, with those during the same part in the previous year with regular state, thus to examine staying at home as a factor
influencing the frequency of different fracture types.
Methods There were 86 patients during the state of emergency in year 2020 and 106 patients during the same part of year 2019
with a regular state, having orthopaedic trauma surgery. Number of fractures, gender distribution, and age of patients have been
compared between these periods.
Results Total number of fractures decreased for about 19% during the state of emergency. There was nonsignificant difference in
fracture frequency for all skeletal areas (p > 0.05), except for distal femoral fractures which occurred more often during the state
of emergency (p < 0.05). Female ratio was higher during state of emergency than in regular state for femoral neck fractures.
Conclusion 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.
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Introduction

During December 2019, a mysterious outbreak of atypical
pneumonia was noticed in Wuhan, capital of Hubei prov-
ince, China [1]. The first patient with its clinical presence
was hospitalized on 12 December 2019 [2]. A cluster of

patients with pneumonia of unknown aetiology was re-
ported on 30 December 2019, and the Wuhan Municipal
Health Commission had informed World Health
Organization (WHO) in that way on 31 December 2019
[3, 4]. On 7 January 2020, the causative agent of this
disease was identified by Chinese Centre for Disease
Control and Prevention as a novel coronavirus, and on
12 January 2020, they termed it as severe acute respirato-
ry syndrome coronavirus 2 (SARS-CoV-2). The WHO
initially named this virus as 2019-nCoV and this disease
was officially and internationally named as COVID-19
(coronavirus disease 2019) on 11 February 2020 [5–7].
The first three cases of the new disease in Europe were
reported on 24 January 2020 in France, and the COVID-
19 surveillance was implemented on 27 January in the
WHO European Region [5]. The WHO declared Public
Health Emergency of International Concern on 30
January 2020 [6].

The first case of COVID-19 in Serbia was reported on 5
March 2020 and confirmed the day after [8]. The WHO
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declared the outbreak of global pandemic on 11 March 2020,
and the Government of Serbia declared the state of emergency
from 15March 2020 until 6 May 2020 [9]. This state included
bans on being outside the home (except for emergency health
reasons and for some authorized services). This measure had
been applied to people of all ages, but it was larger for people
older than 65 years. The specificity of these measures gives an
opportunity to analyze the orthopaedic healthcare when the
people’s walk is much limited at the home only than usually,
by comparing with the same parts other years when described
restrictions are not declared. The aim of this study was to
make the above type of comparison regarding orthopaedic
trauma surgical treatment. Some details of Serbian hospital
services during the pandemic are presented in this paper too.

Liang et al. described three main principles for any opera-
tion during COVID-19 pandemic—clinical urgency, patient
and health-care worker protection, and conservation of
health-care resources [10]. Orthopaedic surgeons have a high
responsibility both for them and for the staff and patients as
they are leaders in a surgical team. Shortening of the operation
time and avoidance of reaming are considered preventive fac-
tors in the orthopaedic surgery due to COVID-19 pandemic
[11].

Materials and methods

Distributions of different orthopaedic fracture types occurred
during the social ban period (state of emergency due to the
COVID-19 pandemic) in year 2020 and during the same part
of previous year 2019 (regular state, without social bans), sur-
gically treated at Clinical Center of Nis (Nis, Serbia), were
analyzed in this study. The state of emergency in Serbia started
on 15 March 2020 and lasted for next 54 days. Social isolation
policy during that period included the ban to be outside the
home. On workdays, population younger than 65 years had
not to be outside the home from six PM till five AM next
day. Furthermore, this population had not been allowed to be
outside from Saturday two PM till Monday five AM.
Throughout the week, population aged 65 years and older have
been allowed to go outside just on Sunday between four AM
and sevenAM.Comparison of fracture distribution between the
above mentioned period of social bans in year 2020 and the
same part of another year without these bans, could be useful to
check if the significant restriction of people to be outside is
presented as a factor influencing some fracture type frequency.
Number of fractures, gender distribution, and age of patients
have been analyzed in this study. There were 192 patients—83
(43%) male and 109 (57%) female patients.

As in many other hospitals, the orthopaedic service at
Clinical Center Nis did not include elective patients during
the local COVID-19 state of emergency [12–15]. One side
of the Clinical Center Nis’s building was transformed into

COVID Center (Fig. 1), including the place of Clinic for
Orthopaedics and Traumatology. Orthopaedic trauma patients
were admitted to the Emergency Center, which was in other
side of the building, and the surgery, if it was needed, had
been performed in the operating room of the Emergency
Center. If the operation was planned to be performed a day
later, such patients were transferred to a Military Hospital and
then temporarily returned for surgery in Emergency Center.
After the operation, patients were transported to the orthope-
dic trauma ward of the Military Hospital. The number of doc-
tors per shift was decreased and patients were discharged from
the hospital as soon as possible after the operation. Several
young orthopedic surgeons, as a part of multidisciplinary
team, had worked in COVID Center, where there were infect-
ed patients with orthopaedic trauma too.

All noted fractures were primarily classified into nine
groups, regarding anatomical area: clavicula, humerus, forearm,
hand, pelvis, femur, lower leg, and foot. The number of patients
in an analyzed year was higher than ten, in femoral and lower
leg fracture areas only. Because of that, just these areas were
presented by its sub-areas (Table 1). Femoral fractures were
divided into proximal femoral fractures (hip fractures), femoral
shaft fractures, and distal femoral fractures. Hip fractures were
divided into femoral neck, and trochanteric and subtrochanteric
fractures. Lower leg fractures were divided into proximal tibial,
tibial shaft, distal tibial, and malleolar fractures.

Comparing of distributions was performed by Chi-square
test and Fisher’s exact test, while ages were compared by
Mann-WhitneyU test, using IBMSPSS Statistics 22 software,
for 0.05 level of significance.

Results

The number of surgically treated patients with fractures, dur-
ing the state of emergency in year 2020, was 18.9% lower in
comparison to the same period of year 2019 with regular state.
Most of these patients sustained a hip fracture. Average age in
patients with a hip fracture was 65 years and older, in both
year 2019 and year 2020 (Table 1). The mean age was little
lower than 65 years in the state of emergency period in year
2020 while it was little higher in the same part of year 2019
with regular state, but the difference in age between these two
period was not significant (p = 0.408).

Femoral neck fractures, trochanteric fractures, and low-
er leg fractures were the only groups with higher number of
patients (> 10); thus, comparing of gender distributions for
a fractured group between the state of emergency period in
year 2020 and the same period of year 2019 with regular
state was performed there only. This comparison was
followed by significant difference in femoral neck group
(p = 0.030), but not in trochanteric group (p = 0.795) and
lower leg group (p = 0.458).
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There was nonsignificant difference in femoral neck/
trochanteric fracture relations between the state of emergency
period in year 2020 and the same part of year 2019 with
regular state (p = 0.295).

Comparison of analyzed fracture type distribution in the
periods of years 2019 and 2020 had confirmed the significant
difference just for distal femoral fractures in relation to both all
fractures and to femoral fractures only, with higher values for
the period in year 2020 (Table 2).

Discussion

During the state of emergency due to the COVID-19 pandem-
ic in year 2020 in Serbia, the entire population was limited in
being allowed outside. It mostly related to the population aged
65 years and older, who had obligation to stay at home nearly
all the time, while population younger than 65 years was
allowed to move outside with more freedom during a week.
Most patients with a hip fracture were people older than
65 years (who were mostly influenced by staying at home
policy). Merilainen et al. found that inability to walk alone
outdoors was proved to be a risk factor for femoral neck hip
fracture only, while falling indoors was a specific risk factor
for trochanteric hip fracture only [16]. Considering that

statement, as well as the fact that number of patients with a
trochanteric fracture was lower in year 2019 and higher in year
2020 in relation to femoral neck fractures, it could be assumed
that falling indoors was proven as a risk factor for trochanteric
fractures in our study too. However, it was not statistically
proven in our study (p > 0.05), but the evidence should not
be excluded in another study with a higher number of patients.

The proportion of every analyzed fractured area, in relation
to all fractures, was not different between these periods, ex-
cept for distal femoral fractures. All analyzed fracture areas,
except distal femoral fractures, had not different proportions
in relation to a wider belonging group (femoral fractures, hip
fractures, tibial fractures) between analyzed periods too
(p < 0.05). Thus, the proportions of distal femoral fractures
in relation to both all fractures and femoral fractures only were
different between compared periods in years 2019 and 2020
(p < 0.05). Based on these data, and on about 19% lower num-
ber of operated fractures during the emergency state in year
2020 in relation to a regular state in year 2019, it can be
assumed that the frequency of distal femoral fractures is ex-
pected to be higher, while other leg fractures are expected to
have lower frequency, during a longer stay at home than
usually.

Younger patients generally sustain distal femoral fractures
during the high-energy fracture mechanisms, such as traffic

Fig. 1 Young physicians from
different clinics with appropriate
equipment while working at the
COVID Center in Clinical Center
Nis (a). Face shields were
necessary to have it due to the
uncovered skin around the shield
glasses (b). Data about patients,
written primarily by hand, was
photographed throw the window
pane between the infectious zone
and the safe zone (c)
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accidents, while elderly patients sustain these fractures mostly
as a low-energy trauma, such as in ground-level falls [17, 18].
There were both younger and older than 65 years patients who
sustained a distal femoral fracture in this study, in analyzed
periods of both years. Thus, even the people were at home

significantly for more longer time during the state of emergen-
cy in year 2020 than in the same period of the previous year
with regular state, the increase in the number of distal femoral
fractures for the period of year 2020 could be related to not
only low-energy mechanisms but also high-energy
mechanisms.

Hip fractures and malleolar fractures are mostly caused by
low-energymechanism, while tibial shaft and distal tibial frac-
tures are mostly present by high-energy mechanism [19–24].
In this study, there was no difference between the state of
emergency in year 2020 and regular state in the same period
of year 2019 regarding hip, tibial shaft, distal tibial, and
malleolar fracture proportions to wider belonging groups of
fractures (p > 0.05). These data, including the decrease in ab-
solute number of patients for all above mentioned fractures
during the state of emergency, support the assumption that
longer stay at home does not influence fracture type frequency
on the basis of the energy of trauma only, but on other bases
too.

Orthopaedic surgeons are at risk during the COVID-19
pandemic as a place of work could be contaminated [25].
Intramedullary reaming is considered a factor generating aero-
sol particles [26]. The 2019-nCoV virus could be propagated
by the aerosol because a virus survives within particles of <
0.5 μm suspended in the air [27]. Fat embolism and respira-
tory complications, as potential consequences of
intramedullary reaming, are additional factors contributing to
avoid reaming in patients with confirmed or suspected
COVID-19 infection [11, 28, 29]. Most of the fractures in
our study were femoral fractures, both in year 2020 and in
year 2019. Due to the above mentioned reaming risks, internal
fixation of femoral fractures during COVID-19 pandemic

Table 2 Comparison of a fracture
distribution in an area (rows) in-
side a wider fracture group
(columns) between the state of
emergency period in year 2020
and the same part of year 2019
with regular state

All fractures (p) Femoral fractures (p) Hip fractures (p) Lower leg fractures (p)

Clavicula 0.448

Humerus 0.516

Forearm 0.880

Hand 0.327

Pelvis 0.578

Femoral neck 0.280 0.114 0.252

Trochanteric 0.545 0.770 0.412

Subtrochanteric 0.684 0.814 0.517

Femoral shaft 0.614 0.566

Distal femur 0.045 0.045

Patella 0.598

Proximal tibia 0.588 0.541

Tibial shaft 0.409 0.826

Distal tibia 0.199 0.131

Malleolar 0.103 0.282

Foot 0.488

Table 1 Number of patients (n), gender distribution (male/female, in
percentages), and age parameters for different fractured areas during the
state of emergency period in year 2020 and the same part of year 2019
with regular state

Year 2019 Year 2020

n: M/F (%) Age (year)
mean (SD)

n: M/F (%) Age (year)
mean (SD)

Clavicula / / 1: 100/0 22

Humerus 7: 57/43 57.0 (17.4) 3: 33/67 44.0 (7.5)

Forearm 8: 38/62 53.0 (15.5) 6: 50/50 48.3 (11.6)

Hand 1: 100/0 41 3: 100/0 52.3 (30.0)

Pelvis 2: 100/0 69.5 (4.9) 1: 100/0 88

Femoral neck 28: 21/79 74.1 (12.3) 17: 53/47 70.0 (14.0)

Trochanteric 22: 27/73 76.7 (7.6) 21: 24/76 72.7 (12.3)

Subtrochanteric 7: 71/29 71.7 (17.6) 7: 57/43 77.7 (10.2)

Femoral shaft 4: 75/25 60.5 (17.6) 3: 33/67 55.0 (34.2)

Distal femur 2: 50/50 66.5 (16.3) 8: 38/62 64.0 (18.8)

Patella 3: 33/67 55.0 (16.5) 2: 0/100 59.0 (1.4)

Proximal tibia 1: 100/0 52 2: 0/100 60.5 (0.7)

Tibial shaft 11: 73/27 48.9 (9.4) 6: 83/17 48.5 (12.6)

Distal tibia / / 2: 50/50 47.0 (35.3)

Malleolar 10: 40/60 61.2 (9.8) 3: 0/100 64.7 (4.0)

Foot / / 1: 44/56 41

Total 106: 42/58 66.1 (15.6) 86: 44/56 63.7 (18.1)
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could be more advised to be performed using extramedullary
instead intramedullary internal fixation. Self-dynamisable in-
ternal fixator, as an extramedullary method, was often used in
Clinical Center Nis [30].

In our centres, tibial shaft fractures were treated by 3D
unilateral Mitkovic type external fixator having a high adapt-
able frame (Fig. 2). The method and device provide a possi-
bility of short time for the fixator application (about 8–15 min
without the need for guidance in pin application), closed frac-
ture reduction, and possibilities of postoperative additional
fracture reduction if needed [31]. Postoperative hospitaliza-
tion time for closed fractures is short (usually 1–2 days).
Using of a cylindrical protector for soft tissues while drilling
could be considered an additional preventive pandemic mea-
sure in an operating room.

According to our study, it could be concluded that the
total number of orthopaedic fractures for surgical treat-
ment was lesser for the period of 54 days with measures
during the COVID-19 social bans in relation to the same
period in a year without the bans. Proportions of different
fractured areas were not significantly influenced by the
state of emergency, except for distal femoral fractures
which had been occurred more often during this state.
Gender distribution in patients with femoral neck frac-
tures was more equable during the state of emergency
than in regular state. The method of closed external fixa-
tion of tibia can be confirmed as a good alternative to
reduce operation time, intraoperative aerosolization of
the virus, and hospitalization time, contributing to the
prevention of medical staff infection.
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