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ABSTRACT

Introduction: The aim of this study was to anal{fze demographics, causes and characteristics of
mandibular angle fractures managed at several Earogepartments of maxillofacial surgery.
Methods: This study is based on a multicenter syate database that allowed the recording of all
patients with mandibular angle fractures betwe®dahuary 2013 and 3December 2017. The
following data were recorded: gender, age, etiglsgle of angle fracture, associated mandibular
fractures, presence of third molar, intermaxillaxgation, osteosynthesis.

Results: 1162 patients (1045 males, 117 females imeluded in the study. A significant
association was found between the presence ofdartialar and the diagnosis of an isolated angle
fracture (p<.0000005). Furthermore, assaults wese@ated with the presence of voluptuary habits
(p<.00005), a younger mean age (p<.00000005), galder (p<.00000005), and left angle
fractures (p<.00000005).

Conclusions: Assaults and falls actually repreflemimost frequent causes of angle fractures. The
presence of third molars may let the force complatesperse during the determination of the angle

fracture, finding a point of weakness.

Keywords: angle fracture; mandible; mandibular tinee; treatment; epidemiology.



INTRODUCTION

Mandibular angle is particularly susceptible fguity because of its experience of a complex
convergence of torsional and shear force, andrgstdproximity to the third molar tooth adding
another risk when tooth impaction occlirs.

In fact, about 12—-30% of all mandibular fractures faactures of the mandibular angle, that are
some of the most frequently involved site of thendible?®

Although there is widespread agreement regardiagnéed for surgical reduction and fixation of a
mandibular angle fracture, several different treathoptions have been described, ranging from the
Champy technique to 3D strut plafés.

As aforementioned, an important role seems to égepl by third molars because the mandibular
angle forms the transition between the mandibubalytand the ascending ramus, where unerupted
or partially erupted third molars are usually ndstuch teeth affect the local distribution of
traumatic forces, which might render the regionemsusceptible to fractures. It has been reported
that the presence of a lower third molar makegsrtaadibular angle 2 to 3 times more likely to
fracture®”

Therefore, several European centres that had glsdamvn research experience in maxillofacial
trauma decided to collaborate on a research prafemit mandibular angle fracture epidemiology
in Europe®?°

The aim of this study was to analyze the demogrsplsauses and characteristics of mandibular
angle fractures managed at several European degadrof oral and maxillofacial surgery. The
results of this collaboration in a multicenter stush maxillofacial trauma epidemiology over a

five-year period are presented here.

MATERIAL AND METHODS

The present study was conducted at several Eurapegmartments of oral and maxillofacial



surgery: the Division of Maxillofacial Surgery &t University of Eastern Piedmont (Novara,
Italy); the Department of Oral and Maxillofaciali§ary/Pathology at the VU University Medical
Center and Academic Centre for Dentistry Amsterdamsterdam, The Netherlands); the
Department of Maxillofacial Surgery at the Univéydilospital Dubrava (Zagreb, Croatia); the
Clinic of Maxillofacial Surgery of the School of Dtstry at the University of Belgrade (Belgrade,
Serbia); the Department of Maxillofacial Surgeryret Medical University (Plovdiv, Bulgaria); the
Department for Oral and Maxillofacial Surgery a¢ Bogomolets National Medical University
(Kiev, Ukraine); and the Service de Stomatologi€letrurgie Maxillo-faciale at the Chu de Nantes
(Nantes, France). This study is based on a sysieowmhputer-assisted database that allowed the
recording of all patients hospitalized with mand#sangle fractures in the involved maxillofacial
surgical units across Europe, betwe&dadnuary 2013 and 3December 2017. Criteria of
inclusion were the following: unilateral fractureroandibular angle (alone or associated with other
mandibular fractures), absence of further maxiti@hbfractures, performance of hospital treatment.
The following data were recorded for each patigatider, age, personal medical history, etiology,
side of angle fracture, associated mandibulardrast presence of third molar (impacted or not
impacted) in the angle fracture line, type of parfed intermaxillary fixation (IMF screws, arch
bars, other), type of osteosynthesis techniquerflyaechnique, 2 miniplates, superior lateral
border, inferior border, reconstruction plate, Kirser wire, other).

The following categories of cause of injury werasidered: fall, motor vehicle accident (MVA),
assault, sport injury, work injury, and other caldandibular fractures were determined from
computed tomography scans at admission to hospithtlassified as fractures of the symphysis,
parasymphysis, body, angle, ramus, coronoid, cendatient characteristics were analysed using
descriptive statistics. Statistical analysis wasdu® search for associations among multiple
variables. Statistical significance was determiasithg they 2 or Fisher exact test, if the sample
sizes were too small. Statistical significance seitsat .05. We followed Helsinki Declaration

guidelines, according to local laws. IRB exempaastrospective study according to local



institution.

RESULTS

On the whole, 1162 patients (1045 males, 117 feshatet the inclusion criteria during the study
period (2013-2017) and were included in the stiithe 89.9% of patients were males, whereas the
10.1% were females, with a male to female rati8.8f1. Mean age was 31.2 years (median, 28;
standard deviation, 13.7; range, 4 — 95). Withendtudy sample, 678 left angle fractures and 484
right angle fractures were observed.

Most patients (705 patients, 60.7%) did not repast voluptuary habit, whereas the remaining 457
reported smoke, alcohol and/or drug use, as showable 1 and Figure 1. A statistically
significant association was found between male geadd voluptuary habits (p <.05; OR 1.67; IC
95% 1.10 — 2.54).

As for etiology, the most frequent cause of injuas assault with 706 patients, followed by falls
(240 patients), MVAs (80 patients), sport accid€rig patients), work accidents (7 patients), and
other causes (51 patients) (Figure 2).

The most frequent associated mandibular fractaragdition to angle fracture, was body fracture
(347 patients), followed by parasymphyseal frac{@fepatients). In 489 patients, no associated
mandibular fracture was present in addition toahegle fracture (Table 2).

Third molar was present in angle fracture line 23 @atients (53.6%) out of 1162. Table 3 shows
the relationship between the presence of third molangle fracture line and the presence of an
isolated or associated angle fracture. A statibyisggnificant association was found between the
presence of a third molar in angle fracture lind tre diagnosis of an isolated angle fracture
without any further associated injury (p < .000000R 2.57; IC 95% 2.02 — 3.28). Instead, no
statistically significant association was foundvetn the presence of an impacted or a not

impacted third molars and an isolated angle frac{iable 4).



The most frequently adopted technique of interntaxlfixation is arch bars (79% of cases)
(Figure 3).

As for surgical technique, the Champy technique tvasnost frequently chosen (44%), followed
by 2 plates technique (32%), and by superior lateyaler plating (15%) (Figure 4).

Table 5 resumes the relationships between etiolagyptuary habits, age, gender, and side of
fracture. Statistical analyses pointed out thaha$s were associated with the presence of
voluptuary habits (p < .00005), with a younger maga (p < .00000005), with male gender (p <
.00000005), and with left angle fractures (p < @WID5). Statistically significant associations were
found between falls and higher mean age (p < .00@0& between falls and female gender (p <

.00000005).

DISCUSSION

The main purpose of the treatment of mandibulaitdrs is the restoration of occlusion and the
healing of the fractured segments. Rigid fixatian e used to meet these goals in the management
of mandibular angle fractures, with a high suceass'® Therefore, a thorough knowledge of the
epidemiology and characteristics of angle fractisesucial and preparatory for an appropriate
management of such challenging fractures.

As frequently shown in maxillofacial trauma reséamales outhnumbered females with a male to
female ratio of 8.9:1. Mean age was 31.2 yeardeftidide angle fractures predominated, in
agreement with previous articlés.

Assaults confirmed to be the most frequent eti@algiactor for maxillofacial trauma all across
Europe nowadays, followed by falls probably duéhevageing of European population. Rather
predictably, patients who were victims of assaoften reported voluptuary habits such as alcohol
consumption, with a statistically significant asstion.

Then a significant association was found betweele gender and the etiological factors “assaults”

and “falls”. Curiously, left angle fractures resdtto be associated with assaults: the only passibl



hypothesis could be represented by the fact that people are right-handed, so that most fists and
aggression could come from right-handed peoplehitdihe left side of the victims. Although this
could just be a pure and mere speculation.

The most frequent associated mandibular fractaraddition to angle fracture, was body fracture,
followed by parasymphyseal fracture. Often, suelstiires represent a further point of dispersion of
the forces that were responsible for the anglddradoo.

Just about half of patients with angle fractures &ahird molar in the angle fracture line. Of
course, our data do not allow to draw any conclusioout the possible relationship about the
presence of third molar and the incidence of angleondyle fracture§®?® because condylar
fractures were not the object of our study. Newadess, a statistically significant association was
found between the presence of a third molar ineafrgcture lines and the diagnosis of an isolated
angle fracture without any further associated tragtwhereas no statistically significant
association was found between the presence of pacted or a not impacted third molars and an
isolated angle fracture. These results could helfpunypothesize that, when there is a third molar,
the force can completely disperse during the detetion of the angle fracture, finding a point of
weakness, no matter if the involved tooth is impddair not.

In fact, as the mandibular angle forms the tramsibetween the mandibular body and the
ascending ramus, a point of weakness in such aesistlines transition area could represent an
important point of force dispersion. Consequerthig, impact force might not have sufficient
strength to determine further fractures.

As for treatment, the Champy technique was the fnegtiently chosen in almost half of cases,
thus confirming the widespread diffusion of theid&y of Champy theories, followed by 2 plates
technique, and by superior lateral border platinghe last years, a great debate is going on about
the best internal fixation technique for angle fuaes with several analyses and comparisons of
complications, costs, and benefits of the diffetenhniques. However, the focus of this first detic

of the “Mandibular Angle” research project is nettered on the analysis of complications of the



different techniques that would need a more homeges study population (for example involving
just isolated angle fractures).

In conclusion, our study confirmed the epidemiotadjirends as for etiology, with assaults and falls
representing the most frequent causes of anglaufesz The presence of third molars may let the
force completely disperse during the determinatibtine angle fracture, finding a point of
weakness, no matter if the involved tooth is impdair not. Further multicenter studies are needed

to deepen the knowledge of the epidemiology anchax@sms of angle fractures.
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LEGENDS:

Figure 1: Voluptuary habits within the study pogida (pink, females; blue, males)
Figure 2: Aetiological factors within the study pdgtion.

Figure 3: Percentages of maxillomandibular fixa@alopted techniques.
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Figure 4: Percentages of plating adopted techniques



Table 1: Voluptuary habits within the study popidat

Population Males Females| M:F ratic
smoke 228 210 18 11,7:1
alcohol 119 110 9 12,2:1
drug 6 6 0
alcohol + smoke 91 84 7 12:1
alcohol + drug 3 3 0
alcohol + smoke + drug 10 10 0
no voluptuary habit 705 622 83 7,5:1
Total 1162 1045 117

Table 2: Presence of associated mandibular fraxtaraddition to angle fracture

Table 3: Relationship between the presence of ththr in angle fracture line and the presence of

Associated mandibular fracture N
body 347
parasymphysis 96
condyle 72
symphisis 67
ramus 16
combination of multiple
mandibular sites 75
no associated fractures 489
Total 1162

an isolated or associated angle fracture

Table 4: Relationship between the presence of gadted or a not impacted third molars and an

Presence of

associated Isolated

mandibular angle
Third molar | fracture/s fracture Total
Present 296 327 623
Absent 377 162 539

isolated angle fracture

Presence of

associated Isolated

mandibular angle
Third molar fracture/s fracture Total
impacted 118 145 263
Not impacted 178 182 360




Table 5: Relationships between etiology, voluptuaalits, age, gender, and side of fracture within
the study population

' No

Voluptuary voluptuary Mean i i
Etiology habits : habits age | Males| Females!
Assault || 706 314; 392; p < .00005 29,1 p <.00000005| 665! 41 p <.000C
Fall 240 89 151ip > .05 36,7p < .00005 184 56 p < .000C
MVA 80 29: 51.p>.05 32,5p > .05 70 10:\\
Sport 78 8! 70ip > .05 24,8p > .05 75 3\
Work 7 1 6:p>.05 49,2\ 7 0:\\
Other ; ! | i |
cause 5 17! 34ip > .05 39,5\ 44 71\
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