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Abstract: The Covid-19 pandemic has produced a change in the way of living, socializing and a
modification in Health Systems around the world. A multicentre retrospective study was carried
out to study orofacial trauma in one of the regions most affected during the first wave of the
pandemic, with the participation of the five main tertiary hospitals in Madrid. The aim of this study
is to evaluate the epidemiology of orofacial surgical trauma during the 1 year of COVID pandemic
and compared to de prior year. Age, sex, mechanism, localization, and treatment were studied. P-
value <0.05 was considered statically significative. Reduction of 39.36% (p<0.001) in maxillofacial
fractures was observed, without significance change in sex, localization or treatment. Significant
increase in age (35,92 vs. 40,26) (p = 0.006) was observed. Significant decline in mechanism was noted
(p = 0.025), decreasing personal violence (41% vs 35%) and sports (14% vs 8%); increasing in falls
(27% vs 35%), precipitation (2 vs 5%), and traffic accidents (12% vs 13%). The mandible was the most
frequent fractured bone. The COVID pandemic has produced epidemiological variations in
orofacial trauma, making it necessary to monitor social and legal changes that may require
reorganization to adjust to population needs.

Keywords: SARS-CoV-2; COVID-19; orofacial trauma; maxillofacial trauma; epidemiology; public
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1. Introduction

The Coronavirus disease 2019 (COVID-19) was first originated in Wuhan, China, in December
2019; with a highly rapid spread all over the world. The World Health Organization declare the
COVID-19 a pandemic on March 11, 2020 [1, 2]. As of November 2021, there have been more than
257.4 million cases of COVID-19 infection worldwide and 5.15 million deaths attributed to the virus.
In Europe, during the first and most lethal wave, Spain and Italy were the two most affected
countries, challenging the health systems and the policy makers. To stop COVID-19 after obtaining
“pandemic” classification in March 2020, countries around the world implemented different
measures of social distancing. To slow down its spread, in Spain, strict lockdown was declared on
March 14 of 2020, for 50 days. After that, the measures implemented were being gradually relaxed.
Madrid was the Spanish city most affected and required the redistribution of sanitary resources to
cope with the large number of patients admitted with COVID, using operating theatres as intensive
care units, cancelling surgeries, and requiring field hospitals.

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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The measures implemented by the Spanish government during lockdown were restriction in all
outdoor activities, such as sports, closing of bars, theatres, as well as limitation in inter-territorial
mobility. All these limited the way people socialized, leading to a decline in the main causes of
maxillofacial trauma.

Despite various studies that explore the changes in the epidemiology of orofacial fractures, the
causes of the epidemiological changes are variable among the different regions and cultures
analyzed. Most studies on the epidemiology of oromaxillofacial trauma are single-center and do not
compare the etiology and variability in surgical treatment with respect to previous years to assess
trend changes due to COVID.

The purpose of this multicentre retrospective observational study was to assess a possible
change in the epidemiology, pattern, and etiology of maxillofacial trauma attended during the pre-
COVID-19 and COVID-19 periods by comparing the one-year period from the start of strict lockdown
with the same period of the previous year of the patients treated for maxillofacial trauma in 5
reference university hospitals of the community of Madrid (Hospital General Universitario Gregorio
Marafion, Hospital Universitario La Paz, Hospital 12 de Octubre, Hospital Ramoén y Cajal and
Hospital Clinico San Carlos).

2. Materials and Methods

A retrospective multicentre observational comparative study was designed. All tertiary
hospitals with surgical activity in oral and maxillofacial surgery in Madrid were invited, only one of
them declined. Data were collected from all patients who underwent surgery for maxillofacial
fractures between March 2020 and February 2021 (COVID group), with the same data collected from
patients who underwent surgery in the same period during the previous year (pre-COVID group).
All patients selected through medical record analysis had at least one radiologically proven fracture
of a facial bone between March 1, 2019, and February 28, 2021. This is a 2-year multicenter
comparative study that compares the etiology and surgical treatment performed in patients with
maxillofacial fractures during the COVID pandemic with respect to their historical cohort from the
year prior to the pandemic in a region with a high incidence of COVID cases. This 1-year COVID
pandemic limit was chosen because during this period the most severe government restrictions and
the subsequent waves of COVID took place, limiting the social life of the population. Patients were
identified based on the rates of surgical procedures provided by the medical information network of
each hospital centre.

The main objective is to analyse a change in incidence and epidemiology in orofacial fractures,
so the following data were collected: age, sex, causal mechanism, bone affected, and treatment
performed.

The causal mechanism was divided into assault, casual fall, traffic (including road traffic, car
accidents, motorbikes, bicycles, and electric scooters), sports, precipitation, and others. The affected
bone was subdivided into mandible, orbit, orbitomalar and malar, zygomatic arch,
nasoorbitoethmoidal, LeFort (including all three types), nasal, dentoalveolar, panfacial and others.
Treatment included open reduction and internal fixation (ORIF), intermaxillary block (IMB), ORIF
plus IMB, reduction with Ginestet hook or Gillies technique, closed reduction, rhinoseptoplasty,
dental splinting and others.

This work adhered to the World Medical Association Declaration of Helsinki. All patients had a
consultation and gave informed consent before surgery.

The statistical significance was assessed by paired Student T-test and Chi2 test. A two-tailed P-
value <0.05 was considered statistically significant. The data were analysed using an Excel worksheet
and the Statistical Product and Service Solutions (SPSS), IBM version 16.01.

3. Results

Five tertiary centres were included in the study (Hospital General Universitario Gregorio
Marafién, Hospital Universitario La Paz, Hospital Universitario 12 de Octubre, Hospital Ramoén y
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Cajal y Hospital Clinico San Carlos). A total of 371 patients with facial trauma required surgery in
the preCOVID year comparing to 225 patients during de COVID year. A statistically significant
decrease in the number of fractures in the COVID year in contrast to the previous year was
observed (p<0.001), with an overall decline of 39.36%. Patients’ characteristics are summarized in
Table 1.

Table 1. Summary of patient’s characteristics, fracture mechanism, bone fractured, and treatment
given. Statistical significance p-value <0.05.

pre-COVID 2019-2020 COVID 2020-2021 P value

(n371) (n 226)
Age (years)
Range (median) 3-97(32) 5-94(37)
Mean £ SD 36,00 + 15,58 40,17 + 18,06 0.56
Sex 0.006*
Male 275 (74%) 173 (77%)
Female 96 (26%) 53 (23%)
Mechanism 0.025*
Assault (%) 152 (41%) 80 (35%)
Casual fall (%) 100 (27%) 78 (35%)
Traffic (%) 45 (12%) 30 (13%)
Sports (%) 53 (14%) 18 (8%)
Precipitation (%) 7 (2%) 11 (5%)
Other (%) 14 (4%) 9 (4%)
Bone fractured 0.37
Mandible (%) 147 (40%) 88 (39%)
Orbit (%) 51 (14%) 46 (20%)
Orbitozygomatic (%) 61 (16%) 35 (16%)
Zygomatic arch (%) 14 (4%) 9 (4%)
NOE (%) 2 (0%) 2 (1%)
LeFort (%) 13 (3%) 4 (2%)
Nasal (%) 64 (17%) 27 (12%)
Dentoalveolar (%) 6 (2%) 4 (2%)
Panfacial (%) 10 (3%) 10 (4%)
Other (%) 3 (1%) 1 (0%)
Treatment 0.65
ORIF (%) 215 (64%) 148 (70%)
IMF (%) 3 (1%) 2 (1%)
ORIF + IMF (%) 62 (18%) 36 (17%)
Ginestet / Gillies (%) 17 (5%) 9 (4%)
Closed reduction (%) 29 (9%) 14 (7%)
Rhinoseptoplasty (%) 6 (2%) 2 (1%)
Splinting (%) 2 (1%) 1 (0%)

Other (%) 0 (0%) 0 (0%)
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No statistical difference was seen regarding to sex (p=0.56). The mean age in preCOVID period
was 36,01+17,58 years, including patients between 3 and 97 years. During the COVID period the
mean age was 40,17+18,06, age ranged from 5 to 94 years. Comparing the age, the mean difference
was statistically significant with a p value of 0.006.

Monthly cases were compared from one year to the other, greater difference was observed
coinciding with the increase in the number of cases and the implementation of restrictive measures
by the government. The month with the largest difference was April (24 vs 2 fractures), which was
the only month in which strict confinement lasted the whole month in Spain, with the measures being
relaxed from May onwards. A further striking decrease in fracture cases was observed during the
months of December, January and February, coinciding with a new wave of COVID and new
restrictions, such as the cancellation of Christmas and New Year's Eve parties and restrictions on
social gatherings (Figure 1).
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Figure 1. Comparation of facial fractures in each month during de pre-COVID year and the
previous year.

A significance difference in mechanism of fracture was noticed (p=0.025). We noticed a decrease
in assault (41% vs 35%) and in sport related trauma (14% vs 8%). We registered an increase in casual
falls (27% vs 35%) and precipitation (2% vs 4%), and a minimal rise in traffic accidents (12% vs 13%)

(Figure 2).
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Figure 2. Proportional cause of facial trauma during pre-COVID year and COVID year.

No significance difference was seen regarding to the bone fractured (p=0.37). The mandible
remains as the most fractured bone that requires surgery (40% vs 39%). We observed an increase in
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orbit fractures (14% vs 20%) and the number of nasal fractures requiring surgery was fewer (17% vs
14%). (Figure 3,4).
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Figures 3, 4. Fracture site during pre-COVID year and COVID year.

No difference was found in the surgical technique made (p=0.65), with an increase in open
reduction and internal fixation technique (64% vs 70%) and a decrease in rhinoseptoplasty (9% vs
7%); all the other procedures remained similar comparing preCOVID year to COVID year. (Figure

5.).
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Figure 5. Surgical treatment during pre-COVID year and COVID year.
4. Discussion

COVID-19 has supposed a deep change in our way of living and socializing. A reduction of non-
COVID activity in the emergency department has been reported in literature [3-6]. Despite the
decrease in general medical emergencies due to trauma described in the scientific literature during
the COVID-19 pandemic, the occurrence of facial fractures did not decrease according to various
publications [7,8] . The reason for this is that most outdoor sports have decreased, but it can be
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thought of as an increase in new means of transportation (e.g., electric scooters) and an increase in
alcohol consumption.14-17A reduction of surgical facial trauma in Madrid of 39,36%, comparing the
first year of COVID to the same period of the previous year, is described; with results similar as
described by De Boutray et al. (decline of 65,5% comparing the first 2 months of the first wave with
the same period the previous years) [2]; by Fama et al. (reduction of 55.86% comparing the first 6
months with de previous) [9] and Saponaro et al. (reduction of 77.5% comparing 2 first months with
the previous year) [10].

It is noticed that the average age of patients in COVID period was higher compared to the
previous year, which is consistent with that described in the literature [3,11,12].

According to literature the main causes of facial trauma in developed countries are traffic
accidents (28,3%), assault (21%) and accidental falls (19,5%) [13]. As COVID-19 spread through Spain,
the government implemented a strict lockdown period that started in March 2019, which caused a
reduction in interterritorial mobilization, sporting, and social events. A reduction in assaults and
sport related trauma is described; consistent with other studies published [6,10,14,15]; and an increase
in casual falls, that turned to be the most frequent cause in the COVID period, and, surprisingly,
traffic accidents. These increase in traffic accidents may be due to with people's preference for private
transport after strict lockdown, in order to avoid becoming infected if they used public transport. An
increase in precipitation during the COVID year is also described, similar with the one described by
De Boutray et al. [2]; that may be related to the psychological distress related to COVID-19 and
lockdown [16]. The COVID-19 pandemic has significantly changed the lifestyles of people around
the world. For example, changes in alcohol consumption and means of transportation occurred as a
result of the pandemic. Because of these changes, it is necessary to prepare policies and safety
measures to reduce facial fractures.

Despite the change in epidemiology, neither the anatomic region affected, nor the preferred
treatment was altered. The mandible remains as the most fractured bone that requires surgery in both
years, and so, the preferred treatment had been the open reduction and internal fixation.

This is the first multicentric study that collects data for a one-year period comparing to the
previous one. This decision is taken because although the initial period, which includes the first wave
of covid, has undergone the most changes, people have not yet normalized our way of living and
socializing. During this period there has been a progressive relaxation of the measures taken, with
the opening of the hotel and catering business, nightlife, and the withdrawal of the mask in closed
spaces. There have also been different waves caused by different variants, with increases and
decreases in the incidence of patients affected by COVID, reaching the current seventh wave caused
by variants BA4 and BA5 linked to Omicron, with an increase in infections and hospitalizations.

Other studies have collected data of shorter periods, all with similar results, focusing on the
first’s months or weeks. Gabriele et al. conducted a 12-week study in Italy comparing to the same 12
weeks in the four previous years, with a reduction on total number of cases during lockdown period
[9]. Saponaro et al. described a reduction in cases and a change in facial trauma causes in a tertiary
hospital in Rome in the 2 first months of pandemic, comparing to the previous year [8]. Nhongo et
al. described an incidence decrease during the two lockdown periods in Melbourne, with an increase
of facial fractures in women, those due to casual falls and domestic violence and a drop in those
caused by sports, assault and alcohol related [17]. Salzano et al. describe a decrease in facial trauma
incidence in 6 tertiary hospitals in Italy during the first 4 months of pandemic; with an increase in
mean age and, decrease of foreign patients, decrease in assault and sport-related [18]. Philip et al.
conducted a one-year period in a single-centre study in India and described an increase in casual falls
and heavy vehicle traffic accidents, but a decrease in outrage; they also described an increase in nose,
zigomatico-maxillary complex and frontal bone fractures [19].

Different results are obtained than those described by Haapanen et al., they did not see a change
in cases, although they confirm a modification in epidemiology during first months of COVID with
a decrease in assaults, but not alcohol-related trauma [20].

One of the main limitations of the study is that only those patients with maxillofacial trauma
that required surgical treatment are included, and the aetiology of minor facial trauma that did not
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require surgery cannot be included in the study. Due to this, in this multicentre study it has been
possible to analyze the epidemiological changes of major orofacial injuries but not the cases of non-
surgical facial injuries or minor facial trauma, which have suffered a decrease in referrals to tertiary
hospitals during the COVID pandemic. We are currently in the process of reviewing the
oromaxillofacial fractures produced during the year following the study presented. It would be
important to carry out prospective multicenter studies on the evolution of orofacial trauma cases to
monitor epidemiological changes and allocate resources efficiently for prevention and treatment and
to be able to develop hypotheses about how the COVID pandemic has affected this type of pathology.

5. Conclusions

This is the first multicentre study comparing a one-year period of maxillofacial trauma after
COVID-19 lockdown with the previous year. Results obtained are like those published in the
literature, with an overall reduction in the number of cases, an increase in the average age, a rise in
casual falls, and a decrease in assaults and sports accidents. Surprisingly, an increase in traffic
accidents is observed. As people have not returned to the pre-COVID rhythm of life, with a
progressive succession of waves and the collapse of health centres, identifying the changing
epidemiology of orofacial trauma patients may let us prevent fracture incidence and appropriately
manage these patients.
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