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Abstract
Background/Aims: The prevalence of dental injuries in patients with facial fractures 
is relevant. Epidemiologically, dental trauma in association with facial fractures gener-
ally affects the age group between 20 and 40 years old, with a higher prevalence in 
males. The aim of this retrospective study was to identify the incidence and etiology 
of dental trauma associated with facial fractures over a 10-year period.
Methods: From January 2009 to April 2019, among 381 patients with facial fractures, 
353 were included in this study. Age, gender, trauma etiology, injured teeth and dental 
treatment were investigated.
Results: From 353 patients, with a mean age of 49.7 ± 19.9 years, 247 (70%) were 
males and 106 (30%) were females. Accidental falls were the most common type of 
injury (n = 118, 33.4%), followed by road accidents (n = 90, 25.5%), assaults (n = 60, 
17%) and sports trauma (n = 37, 10.5%). Fifty-five subjects (15.60%) had dental in-
juries associated with facial fractures. Of the 145 teeth involved, 48 (33.1%) were 
diagnosed with luxation, 22 teeth (15.2%) were avulsed, 11 teeth (7.5%) suffered a 
concussion and there were 10 (6.8%) alveolar wall fractures.Uncomplicated enamel-
dentin fracture was the more frequent hard tissue injury (n = 21, 14.5%), followed 
by complicated crown-root fracture (n = 10, 6.9%), infraction (n = 8, 5.5%), enamel 
fracture (n = 3, 2%) and complicated enamel-dentin fracture (n = 3, 2%). There was 
a peak in incidence between 21 and 40 years (42%). Males had a significantly higher 
risk of facial fractures with dental injury (75%). Maxillary incisors and canines (62.8%) 
were the most affected teeth.
Conclusions: There was a high prevalence of dental injuries associated with facial 
fractures. Maxillary incisors were the most injured teeth, with a higher prevalence in 
males.
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1  |  INTRODUC TION

Dental trauma is a significant issue in terms of costs, frequency and 
age (young patients) in oral public health.1 The treatment process 
is often the result of a collaboration between different specialists 
such as oral surgeons, maxillofacial surgeons, endodontists, ortho-
dontists, pediatric dentists and periodontists.2

In literature, dental trauma has been found more frequently in 
male gender, and it has been associated to low socioeconomic sta-
tus as far as Class II skeletal patterns.3 In children and adolescents, 
subjects with malocclusion and orthodontic needs, as well as those 
with increased overjet seem to be at higher risk of dental trauma 
of maxillary incisors.4,5Although the importance of facial features 
in the developing of dental injuries after maxillofacial trauma, also 
the characteristics of the impact, the strength and direction of the 
forces released are important variables in the type of the conse-
quent dental trauma.6

In maxillofacial traumatology, the association between the dif-
ferent anatomic structures involved in trauma is quite common and 
ranges from 4% to 41% of facial fractures, from 0.3% to 24% of 
ocular trauma, and 08% to 26% of dental trauma with perilesional 
involvement.7

In particular, several articles have shown that the prevalence of 
dental injuries in patients with facial fractures ranges from 13% to 
23%.8–12 In the research of Zhou et al. and Gassner et al. the num-
bers increase, being 41.8% and 49.9%, respectively. Rarely, there is 
a total homogeneity in the inclusion criteria such as etiology, inci-
dence and type of dental trauma9,11; for example, in the research 
of Zhou et al. only injuries in the maxillary bones were examined, 
while in Ruslin et al. edentulous patients, nose fractures and alveolar 
process fractures were excluded.8,9 Epidemiologically, dental trauma 
in association with facial fractures generally affects an age group 
between 20 and 40 years old, with a higher prevalence of males.12

The aim of this study was to retrospectively analyze and evalu-
ate the incidence and associated factors of dental trauma in patients 
with maxillofacial fractures surgically treated in the Department 
of Oral and Maxillofacial Surgery and Odontostomatology of the 
“Ospedale Maggiore” in Trieste (Italy).

2  |  METHODS

This study considered 381 patients, aged 17–89 years old, con-
secutively treated for maxillofacial trauma at the Department 
of Oral and Maxillofacial Surgery and Odontostomatology of 
the “Ospedale Maggiore” in Trieste, Italy (Ethical approval Prot. 
271_2019/10.01.21). The database incorporated retrospectively 
collected data from January 2009 to April 2019. Only surgically 
treated patients were included in this study. Patients from 0 to 
16 years old and patients who received no surgical treatment were 
excluded. A final number of 353 patients (93%) were recruited and 
28 patients (7%) were excluded as the information in the medical re-
cords was incomplete. Informed written consent was obtained from 

each patient to use clinical data for the research that was conducted 
in agreement with the guidelines of the Helsinki Declaration as re-
vised in 1975 and amended in October 2003. All patients signed an 
informed consent regarding surgery approval.

The patients' data included age, gender, cause of the maxillofa-
cial trauma, site of injured teeth, type of dental trauma, and dental 
treatment.

The patients were divided into four groups according to their age 
at the time of the trauma: 17–20, 21–40, 41–65, and over 65 years.

Facial fractures were divided into nine groups (classification 
adapted and simplified from Gomez Rosello et al.): ocular-malar-
zygomatic complex (COMZ), zygomatic bone, orbit, maxillary bone, 
mandible, condyle, alveolar process, Le Fort (I, II, and III), and nasal 
bone.13 All these fractures were registered on the left side, right 
side, or on both sides. The causes of the trauma were divided into 
seven different groups: accidental falls, road accidents, assaults, 
syncopal episodes, work-related injuries, sports injuries, and other 
causes (domestic accidents, explosions, attempted suicide by precip-
itation, falls from height, and accidental trauma).

For the classification of dental trauma, the WHO classification 
was adopted.14 Dental trauma was classified at first into maxillary 
and mandibular and then further subdivided into incisors, canines, 
premolars, and molars. The types of dental injuries were classified 
into periodontal injury (concussion, lateral luxation, intrusion, extru-
sion, avulsion and alveolar wall fracture) and hard dental tissue injury 
(infraction, enamel fracture, uncomplicated enamel-dentin fracture, 
complicated enamel-dentin fracture, uncomplicated crown-root 
fracture, complicated crown-root fracture, cervical third root frac-
ture, middle third root fracture, apical third root fracture, and verti-
cal root fracture).

Finally, dental treatments were classified into six groups: 
extraction, repositioning and splinting, restorative treatment, 
endodontic-restorative treatment, prosthetic treatment, restor-
ative, and splinting treatment.

The data analysis was performed using R software (R CORE 
TEAM, 2019) and Excel (Microsoft Excel, 2010).

3  |  RESULTS

Of the 353 patients, 247 (70%) were males and 106 (30%) females. 
At the time of the analysis, the patients' age was between 17 and 
89 years (average 49.7 ± 19.9 years). Of these patients, 55 (15.60%) 
had dental trauma caused by maxillofacial trauma. Of those 55 pa-
tients, 41 (75%) were male and 14 (25%) were female, with an aver-
age age of approximately 42 years (Table 2).

Most of the patients (23 patients, 42%) with facial fractures were 
aged 21–40 years (Table 1). Of the total 353 patients, accidental falls 
were the most common cause of injury (n = 118, 33.4%), followed 
by road accidents (n  =  90, 25.5%), assaults (n  =  60, 17%), sports 
trauma (n = 37, 10.5%), from syncopal episodes (n = 19, 5.4%), and 
work-related accidents (n = 14, 4%). About 3.4% (n = 14) of the inju-
ries were represented by other causes such as domestic accidents, 
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explosions, attempted suicide by precipitation, falls from height, and 
accidental trauma (Table  3). Concerning dental injuries associated 
with facial fractures, road accidents (n  =  23, 42%) were the most 
common type of injury, followed by accidental falls (n = 16, 29%), 
and fights (n = 9, 16.40%). The incidence of sports injuries, as the 
cause of dental injuries associated with maxillofacial trauma, was 
significantly lower (one case = 2%) when compared with the total of 
cases analyzed (Table 3).

Of the total of 55 patients with dental trauma, 145 teeth were in-
volved, including an average of 2.6 teeth per patient. The maxilla had 
the most injured teeth (103, 71%). Site distribution of dental injuries 
is shown in Tables 3 and 4.

Of the 145 teeth involved, 48 (33.1%) were diagnosed with lux-
ation (n = 30 lateral luxation, 13 extrusive luxations and 5 intrusive 
luxations), 22 teeth (15.2%) were avulsed, 11 teeth (7.5%) suffered a 
concussion, while there were 10 (6.8%) alveolar wall fractures.With 
regard to hard dental tissues, uncomplicated enamel-dentin fracture 
was the most frequent (n  =  21, 14.5%), followed by complicated 
crown-root fracture (n = 10, 6.9%), infraction (n = 8, 5.5%), enamel 
fracture (n = 3, 2%), and complicated enamel-dentin fracture (n = 3, 
2%). Only one case had an apical third root fracture and another 
one had a vertical root fracture. No patients had an uncomplicated 
crown-root fracture, a cervical root fracture, or a middle-third root 
fracture.

The dental treatment was divided according to the tissues af-
fected and it is summarized in Tables  5 and 6. All complicated 
crown-root fractured teeth were extracted (100%). Of three teeth 
with complicated enamel-dentin fractures, two were extracted, 
while a conservative restoration was performed for the third tooth. 
Some teeth affected by uncomplicated enamel dentin fractures 
were splinted,6 filled,9 endodontically treated,1 restored.1 Only 
one enamel fracture was restored and splinted. One tooth with an 
enamel infraction was extracted.

There was only one case of endodontic-conservative therapy in-
volving an uncomplicated dentin-enamel fracture. In this case, crown 
lengthening surgery was performed during maxillofacial surgery.

One tooth with a concussion was splinted, 11 teeth affected by lux-
ation were extracted, 33 were splinted for about 2–4 weeks, two were 
restored, and 1 was filled and splinted. The spaces left by the avulsed 
teeth were treated with prostheses,6 while all the fractures of the alve-
olar wall were treated with the extraction of the affected teeth.

4  |  DISCUSSION

This study analyzed and assessed the incidence and associated fac-
tors of dental trauma in patients with maxillofacial fractures that 
were surgically treated. Male patients were more affected than fe-
male patients with a male-to-female ratio of 2.3:1. Several studies 
have reported the same findings, as the male population is more likely 
to engage in activities defined as dangerous, such as dangerous driv-
ing, interpersonal violence, and contact sports.9,15–17Nonetheless, 
Ruslin et al. and Roccia et al. found that females had more frequent 
dental injuries associated with facial fractures than their male coun-
terparts, while Thoren et al., found no significant difference.3,4,8In 
the current study population, the age of most patients was between 
21 and 40 years old, similar to the majority of the recent studies that 
have investigated facial fractures.8–10,18

The most frequent cause of dental injury in association with max-
illofacial trauma was road traffic accidents (n = 23, 42%) according to 
several studies.5,19,20 Furthermore, Subhashraj et al. stated that road 
traffic accidents are the most frequent cause of dental trauma in the 
age group between 21 and 40 years.20 These reports confirm that 
road accidents provoke a high-intensity impact causing an increased 
incidence of dental trauma compared to accidents at work or sports 

TA B L E  1  Distribution according to age.

Age groups Trauma (%)

17–20 5%

21–40 42%

41–65 24%

>65 29%

TA B L E  2  Distribution according to age and gender.

Maxillofacial 
fractures (%)

Dental 
trauma (%)

Age (average) 49.7 42.3

Gender

Male 247 (70.0) 41 (75.0)

Female 106 (30.0) 14 (25.0)

Total 353 (100.0) 55 (100.0)

TA B L E  3  Distribution of mechanisms of injury in cases of facial 
fractures or dental injuries.

Etiology
Patients with 
dental trauma (%)

Patients with 
maxillofacial 
fractures (%)

Accidental fall 16 (29.0) 118 (33.4)

Road accident 23 (42.0) 90 (25.5)

Seizures and road accidents 1 (2.0) 1 (0.3)

Syncopal episodes 2 (3.2) 19 (5.4)

Sport 1 (2.0) 37 (10.5)

Work 3 (5.4) 14 (4.0)

Violence 9 (16.4) 60 (17.0)

Explosion 0 (0.0) 2 (0.6)

Domestic accident 0 (0.0) 2 (0.6)

Falls from height 0 (0.0) 5 (1.4)

Attempted suicide by 
precipitation

0 (0.0) 2 (0.6)

Accidental trauma 0 (0.0) 3 (0.7)

Total 55 (100.0) 353 (100.0)
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accidents, in which the intensity of the impact is lower.9,21 It is inter-
esting to note that in many studies when the number of road traffic 
accidents decreases, assaults and sports trauma as causes of maxil-
lofacial injuries increase.

In this study, the prevalence of dental injuries in association with 
facial fractures was 15.6%. Similar prevalences have been reported 
in the analyses by Roccia et al (13.1%), Thoren et al (16%), Gassner 
et al (18.9%), and Lieger et al (19.5%).7,11,12,18

The prevalence of dental injuries in association with facial frac-
tures in the present analysis was lower than the prevalence found 
by Iso-Kungas et al. (22.5%) and Ruslin et al. (23.2%).8,22 The rela-
tively high prevalence of dental injuries in their studies can be ex-
plained by a different choice of inclusion criteria. Patients with any 
surgically treated maxillofacial fracture and edentulous patients 
were included in the present study, while pediatric populations and 
patients who had not received surgical treatment were excluded. 
In the study of Ruslin et al., the authors claimed that for non-
surgically treated patients there was a high probability of dental 
injuries.8 In the study of Iso-Kungas et al., the pediatric population 
was included.22 The authors concluded that dental injuries in as-
sociation with facial fractures were generally more complicated in 
children than adults.

TA B L E  4  Site distribution of dental injury in the maxilla end 
mandible.

Site Maxilla (%) Mandible (%) Total

Central incisors 50 (34.5) 14 (9.6) 64

Lateral incisors 29 (20.0) 8 (5.5) 37

Canines 12 (8.2) 4 (2.7) 16

First premolars 3 (2.0) 3 (2.0) 6

Second premolars 5 (3.4) 4 (2.7) 9

First molars 4 (2.7) 4 (2.7) 8

Second molars 0 (0) 4 (2.7) 4

Third molars 0 (0) 1 (0.7) 1

Total 103 (71.0) 42 (29.0) 145

TA B L E  5  Dental treatment according to the type of hard dental tissue injury.

Dental treatment

Hard dental tissue injury Extraction Splinting Restorative Endodontic-restorative Prosthetic
Restorative 
and splinting Absent Total

Absent 24 32 0 0 8 0 0 64

Infraction 1 0 0 0 0 0 7 8

Enamel fracture 0 0 0 0 0 1 2 3

Uncomplicated enamel-
dentin fracture

0 6 9 1 1 0 4 21

Complicated enamel-
dentin fracture

2 0 1 0 0 0 0 3

Uncomplicated crown-root 
fracture

0 0 0 0 0 0 0 0

Complicated crown-root 
fracture

10 0 0 0 0 0 0 10

Cervical third root fracture 0 0 0 0 0 0 0 0

Middle-third root fracture 0 0 0 0 0 0 0 0

Apical third root fracture 1 0 0 0 0 0 0 1

Vertical root fracture 1 0 0 0 0 0 0 1

Total 39 38 10 1 9 1 13 111

TA B L E  6  Dental treatment according to the type of periodontal injury.

Periodontal injury

Dental treatment

Absent TotalExtraction Splinting Restorative Endodontic-restorative Prosthetic
Restorative 
and splinting

Absent 22 0 10 1 1 0 0 34

Concussion 0 1 0 0 0 0 10 11

Luxation 11 33 0 0 2 1 1 48

Avulsion 0 0 0 0 6 0 16 22

Alveolar wall fracture 6 4 0 0 0 0 0 10

Total 39 38 10 1 9 1 27 125
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Last but not least, in the study by Lieger et al., only one maxillo-
facial surgeon was among the authors of the study.18 The surgeon 
followed each patient from the primary examination to surgical 
treatment and follow-up. In the present study, the patients were 
examined and surgically treated by multiple specialists. This aspect 
could have affected data collection, as not all specialists focused on 
the same factors. A total of 145 injured teeth were observed, with 
an average of 2.6 teeth per patient. Similar findings can be found 
in the study by Thoren et al. and Roccia et al.7,12A higher num-
ber of teeth per patient was analyzed in the study by Iso-Kungas 
et al (n = 3.2), Ruslin et al. (n = 3.55) and Zhou et al. (n = 4.68).8,9,22 
In these studies, a higher absolute number of injured teeth involved 
in each patient's trauma came from a larger number of included 
patients.8,9,22

The maxilla had the most injured teeth (103, 71%) and max-
illary central incisors (50, 34.5%) were the most affected. Many 
other studies have shown similar findings.1,2,7–9,12,19,23 This also 
corresponds with the studies that have analyzed dental trauma 
only, without the association with facial fractures, where the 
maxillary anterior segment is the most affected.1,24 Only the 
study by Iso-Kungas et al. found a similar number of teeth in-
volved between the mandible and maxilla.22 According to the lit-
erature, maxillary central incisors are the most affected by dental 
trauma due to the large maxillary overjet and to the protrusion in 
the sagittal plane.25,26 It is interesting to note that nine (75%) of 
the molars involved in this study were in the mandible. The same 
findings can be found in the study by Zhou et al. The authors 
deduced that the mandibular molars are weaker than the max-
illary counterparts because of a smaller number of roots with a 
smaller diameter than the maxillary molars. In addition, they are 
more subject to dental caries that can undermine their strength, 
as they are the first permanent posterior teeth to erupt in the 
oral cavity.9

When examining the type of dental injuries, periodontal inju-
ries were the most common, and luxation was the most frequent of 
these (48). Many studies confirm this with a higher number of inju-
ries of the periodontal tissues rather than hard dental tissues.9–11 In 
particular, as shown in the study of Zhou et al., lateral luxation was 
the most frequent injury to the periodontal tissues.9 Conversely, 
in the study of Lieger et al. and Thoren et al., a higher number of 
injuries to the hard dental tissues was detected, where complicated 
crown fractures were the most common.12,18As observed in the 
study of Da Silvia et al., periodontal injuries were the most fre-
quent dental injury as a result of maxillofacial trauma suffered by 
the young population, who are more exposed to high-intensity im-
pact accidents (i.e., road traffic accidents), according to the present 
study.6 Following the guidelines of Andreasen et al., every tooth 
that was diagnosed with complicated crown-root fractures was ex-
tracted (N = 10, 100%).2

For the three teeth with complicated enamel-dentin fractures, 
two were extracted while the third a conservative restoration was 
performed. Nine teeth (90%) underwent conservative restorations 
(uncomplicated enamel-dentin fractures).2 There was only one case 

of endodontic-conservative therapy involving an uncomplicated 
enamel-dentin fracture. In this case, crown lengthening surgery was 
performed during the maxillofacial surgery.

Of the tooth with periodontal injuries, 33 dislocated teeth were 
splinted for 2–4 weeks, 11 cases were extracted and the remaining 
two were restored. It is noteworthy that for five avulsed teeth, a re-
movable partial denture was provided. Only one case of avulsion was 
treated with implant-prosthetic rehabilitation, deferred for 1 year 
after the date of the maxillofacial trauma. Only one young patient, 
following the trauma, avulsed the upper left central incisor. It is im-
portant to point out that, despite distinguishing between hard dental 
injuries and periodontal injuries, the sum of the dental injuries can 
never be the totality of the teeth examined (145) because there have 
been cases in which the same tooth has suffered damage to both the 
periodontal tissues and to the hard dental tissues. Consequently, the 
chosen therapy has to address both situations.

5  |  CONCLUSIONS

The present study has shown a significant dental injury rate in as-
sociation with facial fractures, especially if the cause of the trauma 
was a high-intensity impact (i.e., road accidents). The maxillary inci-
sors were more often involved in trauma, with a prevalence in males.

Despite the limitations of this study, it is recommended to stan-
dardize the primary examination of maxillofacial trauma, paying at-
tention to potential damage to dental tissues. Dental examinations in 
all patients with facial fractures should be emphasized.
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