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Abstract 

 

The coronavirus disease 2019 (COVID-19) outbreak has had a major impact on 

medical and surgical activities. A decline in facial trauma incidence was noticed 

during the lockdown period. The aim of this study was to evaluate the decline in 

maxillofacial trauma in France during this particular period. A retrospective 

multicentre comparative study was initiated in 13 major French public hospital 

centres. The incidence of facial trauma requiring surgery during the first month of 

lockdown was compared to that during equivalent periods in 2018 and 2019. 

Differences in the types of trauma were also analysed. Thirteen maxillofacial 

departments participated in the study. A significant decline in maxillofacial trauma 



volumes was observed when compared to equivalent periods in 2018 and 2019 (106 

patients compared to 318 and 296 patients, respectively), with an average reduction of 

65.5% (P = 0.00087). The proportion of trauma due to sports and leisure was reduced 

when compared to reports in the literature. As a consequence, in the context of a 

pandemic, the material and human resources related to this activity could be 

reallocated to the management of other pathologies that cannot be postponed. 

 

Key words: maxillofacial trauma, epidemiology, COVID-19, lockdown, facial 

fracture [Au?1] 

 

Introduction 

 

Many of our professional and social habits have been deeply impacted by the outbreak 

of coronavirus disease 2019 (COVID-19)1,2 [Au?2]. Medical staff and material 

resources have had to be reallocated in order to care for patients with COVID-19. A 

set of safety procedures has had to be implemented in order to protect healthcare 

workers and patients from exposure and infection2,3. Prolonged lockdown measures 

have been imposed on entire populations in order to slow down the spread of the virus 

and thus reduce the number of new severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) infections, confirmed cases, and fatalities4 [Au?2]. These measures 

have included restrictions on outdoor activities and sports, as well as bans on social 

outings, gatherings, and festivals. As a consequence, citizens’ movements have been 

severely limited. 

The enforcement of these lockdown measures seems to have resulted in a 

significant decline in some of the main causes of trauma, such as sports and leisure 



trauma or car accidents, paralleled by a significant decline in facial trauma surgeries. 

It appears that this unprecedented phenomenon has not yet been documented in the 

literature. 

The purpose of this multicentre retrospective observational study was to 

evaluate this decline in maxillofacial trauma activity by comparing facial trauma 

activity in 13 major French hospitals during the COVID-19 lockdown period with that 

during equivalent periods in previous years [Au?2]. 

 

Methods 

 

The study was designed as a retrospective multicentre observational comparative 

study. All major French hospitals involved actively in maxillofacial trauma care were 

invited to participate in this study. Patients of all ages who had undergone facial 

trauma surgery between March 16 and April 15, 2020 (patients treated during the 

COVID-19 lockdown: ‘lockdown group’) were identified and compared with those 

who had undergone surgery between March 16 and April 15 in the years 2018 and 

2019 (control group). 

The primary endpoint of the study was to evaluate the variation in incidence of 

facial fractures requiring surgery during the first month of lockdown when compared 

to the equivalent period in previous years. Patients were identified based on the rates 

of surgical procedures provided by the medical information network of each hospital 

centre. Knowing that trauma activity can fluctuate widely from one week to another, 

the periods from March 1 to April 30 of 2018 and 2019 were also considered, in order 

to smooth activity and obtain a more representative control period. Next, the total 

number of patients who had presented maxillofacial fractures during this 2-month 



period was divided by two in order to obtain a representative average over a period of 

1 month. There were no exclusion criteria. 

This work adhered to the World Medical Association Declaration of Helsinki. 

All patients had a consultation before surgery and gave informed consent. The 

protocol was agreed by the local institutional review board (IRB ID No. 202000431). 

The statistical significance of the primary endpoint of this study (in terms of 

the difference between the lockdown period and the comparison periods) was assessed 

by paired Student t-test [Au?2]. A two-tailed P-value <0.05 was considered 

statistically significant. The data were analysed using an Excel worksheet and R 

software version 3.6.3 (R Foundation for Statistical Computing, Vienna, Austria). 

 

Results 

 

Thirteen hospital centres responded to our request and participated in the study: 

Montpellier University Hospital Centre (UHC), La Pitié-Salpêtrière UHC (Paris), La 

Conception and Hôpital Nord UHC (Marseille), Purpan UHC (Toulouse), Nantes 

UHC, Nice UHC, Clermont-Ferrand UHC, Amiens UHC, Angers UHC, Strasbourg 

UHC, Caen UHC, Nîmes UHC, and Perpignan Hospital Centre. 

The epidemiological characteristics of the patients treated during the COVID-

19 lockdown are summarized in Table 1. During the first month of the COVID-19 

pandemic lockdown, 106 patients presented to one of the 13 medical centres 

participating in the data collection process for facial fractures requiring surgery. Three 

of these patients did not undergo surgery for reasons directly related to COVID-19 

(patient fear of contracting the virus or virus-related respiratory failure) (Table 1). The 



majority of the patients were male (83 male vs 23 female, giving a male-to-female 

ratio of 3.6:1) and the mean age of the patients was 38.9 ± 18.8 years. 

 

[Table 1 here] 

 

The most common circumstances of the trauma were physical violence 

(assaults or fights; 42 cases, 39.6%), falls (21 cases, 19.8%), road traffic injuries (15 

cases, 14.2%), and domestic accidents (12 cases, 11.3%) [Au?2]. Less frequent causes 

were work-related accidents (three cases, 2.8% [Au?3]), suicide by defenestration 

[Au?4] (six cases, 5.7%), and sports or leisure accidents (five cases, 4.7%) [Au?2]. 

The circumstances of the trauma could not be determined in two cases (1.9%). 

In comparison, analysis of the data for the years 2018 and 2019 showed that 

318 and 296 patients, respectively, presented maxillofacial fractures requiring surgery 

during the same period (March 16 to April 15). Considering an equivalent but 

smoothed 2-month period, 287 and 285 patients were operated on over a month in 

2018 and 2019, respectively. The average decline in maxillofacial trauma activity 

during the lockdown period amounted to 65.5%. 

A significant decline in the incidence of maxillofacial fractures could be 

observed in all of the 13 maxillofacial departments included in this study. Comparison 

to the equivalent period in 2018 and 2019 resulted in an average P-value of 0.00087 

(Fig. 1) [Au?2]. This decrease was particularly significant in the UHCs in Strasbourg 

(73%), Amiens (75%), Nice (78%), Angers (78%), and Toulouse (82%), which all 

had a greater than 70% decline in surgical activity (Fig. 2). 

 

[Figures 1 and 2 here] 



 

The analysis of the different fracture types during the different periods showed 

a higher proportion of complex fractures (and particularly Le Fort fractures) among 

the patients treated during the COVID-19 lockdown period when compared to those 

in the comparison group (Table 2). The distribution of the other types of fracture was 

similar between the patients treated during the lockdown period and those treated in 

the earlier years, with a predominance of mandibular fractures (34.1% during the 

lockdown period and 37.2% across the two comparison periods) [Au?2]. 

 

[Table 2 here] 

 

Discussion 

 

Following the start of the COVID-19 lockdown, a significant decline in emergency 

facial surgical activity was reported at the national level in France. By comparing the 

number of patients operated on for a maxillofacial fracture during the first month of 

lockdown with the numbers of patients who underwent the same surgery during the 

same period over the previous 2 years, a significant decline in activity at the national 

level, amounting to 65.5%, was observed [Au?2]. These traumas were mainly due to 

physical violence, road accidents, domestic accidents, and falls. There were hardly 

any fractures due to sports or leisure trauma, which can easily be explained by the 

implementation of the lockdown measures, and this partly accounts for the reduction 

in overall number of traumas. The reduction also resulted from an overall decrease in 

all trauma causes, which the participating surgical departments are already familiar 

with and has been reported in the literature5–8. In the present study, sports and leisure 



traumas were responsible for 4.7% of facial fractures [Au?5], whereas these 

accounted for 11–21% of traumas in the literature5–8. Traumas as a result of road 

accidents also decreased: these represented 14.2% of traumas in the present study 

[Au?6] compared to 20–32% in the literature5–7. However, the percentage of traumas 

due to domestic accidents and assaults was observed to be increased relative to the 

other aetiologies of the trauma [Au?2]. One may assume that cases of interpersonal 

violence, especially child abuse and domestic violence, were underreported. An 

unusual increase in the defenestration rate [Au?7] was noticed, which could be linked 

to the psychological distress caused by a prolonged lockdown. An increase in suicide 

incidence as a result of the COVID-19 crisis has been highlighted as a major public 

health issue by psychiatrists9. 

It was also hypothesized in the present study that some patients might have 

refused surgery out of fear of contracting SARS-CoV-2 during their hospitalization. 

The number of patients who had presented with facial fractures requiring surgery but 

who had refused to undergo surgery was therefore estimated: three patients in total 

refused surgery on this basis, one at Montpellier UHC, one at Clermont-Ferrand UHC, 

and one at Nantes UHC [Au?2]. This small number of patients had no significant 

impact on the declining numbers for trauma surgery as compared to the comparison 

periods of 2018 and 2019. 

In two hospitals (Nantes UHC and Perpignan Hospital Centre), some patients 

with facial fractures requiring surgery had to be transferred to nearby private hospitals 

in order to have their fractures fixed. At Nantes UHC, this involved four out of 12 

patients (33.3%). At Perpignan Hospital Centre, this involved all patients treated 

during the COVID-19 lockdown period [Au?2]. The decision to transfer these patients 

to private hospitals was taken in order to reduce the workload at the hospitals 



managing COVID-19 cases. These patients were included in the data relating to the 

patients treated during lockdown so as not to artificially emphasize the difference 

between the lockdown period and the two comparison periods. 

Dental traumas and wounds that are generally treated under local anaesthesia 

in ambulatory care and therefore mobilize little material and limited human resources 

were deliberately excluded from this study [Au?2]. 

Knowing that trauma activity fluctuates considerably from one week to 

another, it was decided to choose a period equivalent to that specified (from March 16 

to April 15) and also a period of 2 months (from March 1 to April 30) as comparison 

periods [Au?2]. The latter 2-month period was chosen in order to smooth activity and 

thereby obtain a more representative comparison period [Au?2]. Analysis of the 

comparison period results showed that the incidence of trauma cases managed by 

hospital centres in 2018 and 2019 was clearly more comparable from one year to the 

next when comparing the numbers obtained over 2 months rather than those obtained 

over 1 month (Fig. 1). However, when the global figures provided by the 13 hospital 

centres engaged in this study were studied, the differences between the two 

comparison years became clearer. 

It is interesting to note that the 13 responding maxillofacial units constituted a 

very representative panel of all French maxillofacial centres. Indeed, this panel 

included small centres (Perpignan and Nîmes), as well as very large centres (Paris and 

Toulouse); centres located in regions deeply impacted by COVID-19 (Strasbourg, 

Amiens, and Paris), as well as centres located in moderately impacted regions (Nice, 

Nantes, Caen, Marseille, and Clermont-Ferrand) and regions impacted very little 

(Angers, Montpellier, Nîmes, Toulouse, Perpignan). 



It appears that no study has yet been published on the variation in incidence of 

craniofacial trauma during the COVID-19 lockdown. Maffia et al.2 have published a 

worldwide survey on the impact of the COVID-19 outbreak on maxillofacial surgery 

practice, and Allevi et al.10 have described the impact of the outbreak on maxillofacial 

surgical care in Italy. However, the decline in trauma activity was not quantified in 

these studies [Au?2]. The decline in general trauma activity during the level 4 

lockdown in New Zealand has been the subject of one article11. This previous article 

reported a single-centre study that assessed the variation in trauma admissions 

between the 14-day period before the lockdown and the 14-day period after the 

declaration of the lockdown [Au?2]. The authors showed a reduction of 43% in all 

injury-related admissions in a level 1 trauma centre and pointed out significant 

reductions in major injuries as opposed to moderate injuries occurring at home. They 

also compared these periods with corresponding 14-day periods in 2019, thereby 

confirming the significant reduction in trauma volumes. 

It is interesting to note that the lockdown also appears to have had an influence 

on other types of maxillofacial emergency, as a fall in the incidence of cervicofacial 

cellulitis of odontogenic origin was observed in France during this period12. In this 

case, the incidence of these infections did not necessarily decrease, but some patients 

probably refrained from consulting with a dentist or a maxillofacial surgeon for fear 

of being contaminated by COVID-19. 

Several other articles have been published on the necessary reorganization of 

surgical departments during the COVID-19 pandemic and the decline in surgical 

activity resulting from the medical measures implemented in response to this 

pandemic13–21. However, none of them has precisely evaluated the decline in trauma 

cases, and especially in maxillofacial trauma cases. Some academic societies of 



maxillofacial surgery have worked on recommendations to be taken into consideration 

when dealing with the COVID-19 pandemic: The French Society of Stomatology, 

Maxillofacial Surgery and Oral Surgery has recently published guidelines for 

protocols relating to the infectious risk and recommendations for practitioners 

specialized in oral health, in order to protect themselves and their patients from the 

risk of nosocomial infection16. In the United Kingdom, Holmes et al.22 published 

recommendations on the management of acute facial injuries during the COVID-19 

pandemic. They devised a classification of emergencies in the context of the current 

pandemic, providing a framework for decision-making in oral and maxillofacial 

surgery trauma care. 

The COVID-19 outbreak has led to a radical change in the management of a 

majority of medical departments in order to provide adequate care for SARS-CoV-2-

infected patients, prevent the spread of the epidemic to other patients and hospital 

staff, and to compensate for the shortage of material and human resources. However, 

in parallel with the measures enforced and despite the pandemic, it has been necessary 

to continue to deal with emergencies in an optimal manner. Thus, in many surgical 

departments and in particular in maxillofacial surgical units, non-COVID-19 patients 

have also had to be managed according to the recommendations written by national 

and international academic societies, derived from the practical experiences of other 

medical teams around the world2,16,22,23. Patients requiring urgent or semi-urgent 

maxillofacial care have therefore been treated in specific units by specialized staff. 

Specific protection rules have had to be enforced, including a careful assessment of 

patient exposure, hospitalization in single rooms, RT-PCR screening tests and/or 

thoracic computed tomography scans as far as possible, and adequate personal 

protective equipment (surgical face masks, protective glasses) for the medical staff. 



Furthermore, it is recommended that the patient remains in the same operating room 

for post-anaesthetic recovery. Such measures are time-consuming, costly, and require 

the mobilization of a great part of the medical staff, but they are absolutely necessary 

in order to limit the spread of the virus. 

Each maxillofacial surgery department that participated in the present study 

reported the conditions under which the facial fractures were treated. Their teams 

tried, as far as possible, to comply with the recommendations of the French Society of 

Stomatology, Maxillofacial Surgery and Oral Surgery22. Nevertheless, this was not 

always possible due to the shortage of FFP-2 face masks, waterproof surgical gowns, 

and suitable protective glasses. It was therefore necessary to adapt to these 

exceptional working conditions and even sometimes to show creativity and 

adaptability24. 

In the face of this unprecedented public health crisis, human, material, and 

economic resources have been under severe strain. The main difficulty in France has 

been related to the reorganization of the French healthcare system deemed necessary 

so as to be able to manage COVID-19 patients while retaining sufficient resources in 

order to avoid neglecting other patients. This study has allowed an objective 

assessment of the decline in emergency facial surgical activity at the national level 

during the COVID-19 lockdown. This significant reduction in the incidence of 

maxillofacial trauma requiring surgical management should be taken into account in 

order to reallocate human and material resources to the management of other 

pathologies for which treatment cannot be postponed without affecting the patient’s 

vital prognosis, for example oral and maxillofacial cancers and infections. While the 

incidence of maxillofacial infections of dental origin has not seemed to increase12, 

COVID-19 has demanded a reassessment of head and neck cancer care25 [Au?2]. 
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Figure captions 

 

Fig. 1. Variation in the incidence of maxillofacial fractures per period in each hospital 

centre. Numbers of maxillofacial fractures requiring surgery compared for each 

hospital centre between the lockdown period (March 16 to April 15, 2020) and the 

four comparison periods: March 16 to April 15 in 2018 and 2019, and the mean value 

for the 2-month period from March 1 to April 30 in 2018 and 2019. [Au?2] [Au?9] 

 

Fig. 2. Percentage of facial trauma during the lockdown period compared to a normal 

period (mean value for the comparison periods in 2018 and 2019), for all patients and 

in each medical centre. [Au?10] 







Table 1. Characteristics of the patients treated during the COVID-19 lockdown 

(March 16 to April 15, 2020 [Au?11]). 

Patient demographics  

 Patients, n 106 

 Refused surgery because of the COVID-19 

pandemic, n (%) 

3 (2.8%) 

[Au?12] 

 Age (years), mean ± SD 38.9 ± 18.8 

 Male, n (%) 83 (78.3%) 

Circumstances of trauma, n (%)  

 Physical violence 42 (39.6%) 

 Road traffic injuries 15 (14.2%) 

 Fall 21 (19.8%) 

 Domestic accident 12 (11.3%) 

 Sports or leisure accident 5 (4.7%) 

 Work-related accident 3 (2.8%) 

 Suicide (defenestration [Au?13]) 6 (5.7%) 

 Unknown 2 (1.9%) 

SD, standard deviation. 

 

  



Table 2. Distribution of fracture types per year. [Au?14] 

Fracture types Comparison periods Lockdown 

period 2020 

(n = 132) 

2018 

(n = 385) 

2019 

(n = 346) 

Total 

(n = 731) 

Mandible 144 (37.4%) 128 (37.0%) 272 (37.2%) 45 (34.1%) 

Middle third     

 Orbit 60 (15.6%) 59 (17.1%) 119 (16.3%) 22 (16.7%) 

 ZMC or ZA  79 (20.5%) 53 (15.3%) 132 (18.1%) 20 (15.2%) 

 Maxilla or maxilla–nasal 2 (0.5%) 7 (2.0%) 9 (1.2%) 2 (1.5%) 

 Nasal bone 89 (23.1%) 65 (18.8%) 154 (21.1%) 

[Au?15] 

24 (18.2%) 

Upper third 3 (0.8%) 6 (1.7%) 9 (1.2%) 4 (3.0%) 

Complex     

 Nasoethmoid orbital 0 4 (1.2%) 4 (0.5%) 2 (1.5%) 

 Pterygo facial (Le Fort) 8 (2.1%) 24 (6.9%) 32 (4.4%) 13 (9.8%) 

ZMC, zygomaticomaxillary complex; ZA, zygomatic arch. 




