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The “European Mandibular Angle” research project: the
analysis of complications after unilateral angle fractures
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Objective. The aim of this study was to analyze the complications and outcomes of surgical treatment of angle fractures managed
at departments of maxillofacial surgery in several European countries.

Study Design. Patients hospitalized with unilateral isolated angle fractures between 2013 and 2017 were included. The following
data were recorded: gender and age of patients, fracture etiology, presence of the third molar, maxillomandibular fixation, osteo-
synthesis technique, and complications.

Results. In total, 489 patients were included in the study. The Champy technique was found to be the most frequently chosen
osteosynthesis technique. Sixty complications were observed, at a rate of 12.3%. Complications were associated with the absence
of third molars (P < .05). Instead, the Champy technique was associated with fewer complications (P < .05), in comparison with
the other adopted techniques.

Conclusions. The management of angle fractures still represents a challenging task with a significant complication rate. The
Champy technique still seems to be a valid option for the treatment of such injuries. (Oral Surg Oral Med Oral Pathol Oral Radiol

2019;000:1—4)

A variety of treatment philosophies have been
described for the management of mandibular angle
fractures.'” To date, the so-called Champy technique
has probably been the most commonly used method of
fixation.'™

However, despite the progress in the treatment meth-
ods and fixation systems for maxillofacial trauma, the
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optimal method for the treatment of mandibular angle
fractures is still being debated.'™

Furthermore, treatment for mandibular angle frac-
ture is challenging because it seems to be associated
with the highest rate of complications, such as infec-
tion, malunion, malocclusion, and facial nerve damage
reported to range from 0% to 32%."”

Most analyses of complications after open reduction
and internal fixation of angle fractures reported the
occurrence of additional mandibular fractures, which
may be an important confounding variable and thus may
affect the treatment outcome. In fact, an additional frac-
ture may contribute to instability at the fracture site,
leading to impaired bone healing that predisposes the
patient to infection or malocclusion.'™ Only a study of
isolated angle fractures would allow us to establish the
true complication rate for these fractures.'

Therefore, several European centers that had already
demonstrated research experience in maxillofacial
trauma decided to collaborate on a multicenter research
project about mandibular angle fractures in Europe.'’**

Statement of Clinical Relevance

The management of angle fractures still represents a
challenging task for surgeons with a remarkable
complication rate.
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The aim of this multicenter study was to analyze the
complications and outcomes of surgical treatment of
angle fractures managed at departments of oral and
maxillofacial surgery in several European countries to
lower confounding variables and to obtain a larger
sample size. The results of this multicenter collabora-
tion to study maxillofacial trauma management over a
5-year period are presented here.

MATERIAL AND METHODS

The present study was conducted at departments of oral
and maxillofacial surgery in several European coun-
tries: the Division of Maxillofacial Surgery at the Uni-
versity of Eastern Piedmont (Novara, Italy); the
Department of Oral and Maxillofacial Surgery/Pathol-
ogy at the VU University Medical Center and Aca-
demic Centre for Dentistry Amsterdam (Amsterdam,
The Netherlands); the Department of Maxillofacial
Surgery at the University Hospital Dubrava (Zagreb,
Croatia); the Clinic of Maxillofacial Surgery of the
School of Dentistry at the University of Belgrade (Bel-
grade, Serbia); the Department of Maxillofacial Sur-
gery at the Medical University (Plovdiv, Bulgaria); the
Department for Oral and Maxillofacial Surgery at the
Bogomolets National Medical University (Kiev,
Ukraine); and the Service de Stomatologie et Chirurgie
Maxillo-faciale at the Chu de Nantes (Nantes, France).
This study was based on a systematic computer-
assisted database, which consisted of information from
the records of all patients hospitalized for mandibular
angle fractures in the involved maxillofacial surgical
units across Europe, between January 1, 2013, and
December 31, 2017. Criteria for inclusion were as fol-
lows: unilateral isolated fracture of the mandibular
angle, absence of further maxillofacial fractures, and
treatment at a hospital.

The following data were recorded for each patient:
sex, age, etiology, side of angle fracture, presence of third
molar (impacted or not impacted) in the angle fracture
line, type of performed maxillomandibular fixation (inter-
maxillary fixation screws, arch bars, other), type of osteo-
synthesis technique (Champy technique, 2 miniplates,
superior lateral border, inferior border, reconstruction
plate, Kirschner wire, other), and complications.

The following categories of cause of injury were
considered: fall, motor vehicle accident, assault, sport
injury, work injury, and other causes. Patient character-
istics were analyzed by using descriptive statistics. Sta-
tistical analysis was used to search for associations
among multiple variables. Statistical significance was
determined by using the x* or Fisher’s exact test, if the
sample sizes were too small. Statistical significance
was set at P =.05. Institutional review board approval
was exempted. We followed the Helsinki Declaration
guidelines.
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RESULTS

In total, 489 patients (448 males, 41 females) met the
inclusion criteria during the study period (2013—2017)
and were included in the study. Mean age was
30.7 years (median 28; standard deviation 12.5; range
15—91 years). In the study sample, 276 left angle frac-
tures and 213 right angle fractures were observed.

Most patients (281 patients [57.5%]) did not report
any recreational habits, whereas the remaining 208
reported smoking and alcohol and/or drug use, as
shown in Figure 1.

As for etiology, the most frequent cause of injury
was assault in 308 patients, followed by falls (83
patients), sport accidents (35 patients), motor vehicle
accidents (25 patients), work accidents (6 patients),
and other causes (32 patients) (Figure 2).

The third molar was present in the angle fracture line
in 326 patients. In 143 patients it was impacted, and in
183, it was not impacted (Table I).

As for surgical technique, the Champy technique
was the most frequently chosen (49%), followed by the
2-plate technique (32%) and by superior lateral border
plating (13%) (Figure 3).

In total, 60 complications were observed during fol-
low-up, at a rate of 12.3%. The list of encountered
complications is depicted in Table II.

No significant association was found between recre-
ational habits and complications, or between age and
complications. Instead, complications were associated
with absence of the third molars in the angle fracture
line (P < .05).

Finally, there was a statistically significant associa-
tion between the Champy osteosynthesis technique and
fewer complications (P < .05), in comparison with the
other adopted techniques.

DISCUSSION

The purpose of mandibular angle fracture fixation is to
restore occlusion and temporomandibular joint func-
tions with minimal disability and complications. Cur-
rently, there is no standardized protocol to manage this
fracture.”®
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Fig. 1. Recreational habits in the study population.
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Fig. 2. Etiologic factors within the study population. MVA,
motor vehicle accident.

Table 1. Presence of third molars in angle fracture line
and complications

Third molar present N Complications ~ No complications

No 163 29 134
Yes, erupted 183 17 166
Yes, impacted 143 14 129

It is widely acknowledged that several complications
(up to 32%) can be associated with angle fractures, in
the form of infection, malunion, malocclusion, or facial
nerve damage.”°

Previous studies included treatments of mandibular
angle fractures associated with further mandibular frac-
tures. However, when the mandible has multiple frac-
tures, the treatment of angle fractures may be modified
to fit the forces acting on the mandible during its func-
tion because of the increased instability in the fracture
site.'” Therefore, studies that select only isolated angle
fractures, such as our study, can provide results that are
more reliable. The multicenter nature of our research
project allowed us to increase the study population and
to lower the possible bias.

Surgical treatment of mandibular angle fractures can
be technically challenging. Open reduction and internal
fixation can be performed with a variety of approaches
and plating techniques. The decisions regarding

Krschner wire other Reconstruction
Inferior border 29% 0% plate
3% 1%
Superior lateral
border
13%

2 plates 49%
32%

Fig. 3. Percentages of adopted plating techniques.
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Table Il. Encountered complications in the study

population
Plate exposure 15
Infection 19
Malocclusion 10
Anesthesia-related 9
Osteomyelitis 3
Malunion 2
Wound dehiscence 2

approach and plating are often dictated by fracture ori-
entation, number of fracture segments, type of fracture,
and amount of displacement. In this study, we
attempted to reduce the angle fracture variables as
much as possible by including only noncomminuted
and unilateral isolated angle fractures.'™®

The overall rate of major complications from our
study population was 12.3%, which is within the range
of 0% to 32% documented in other studies.'™

Against any hypothesis, no significant association
was found between recreational habits and complica-
tions. Instead, quite inexplicably, complications were
associated with absence of the third molars in the angle
fracture line (P < .05). It may be simpler to hypothesize
that the presence of the third molar in the angle fracture
lines represents a risk factor, at least for infections, mal-
occlusion, or plate exposure. However, our data contra-
dicted this theory, in agreement with other reports in the
recent literature.”” In fact, the decrease in complication
rates in cases with third molar involvement can be
attributed to osteosynthesis and the use of antibiotics.
Furthermore, although it could be speculated that the
absence of the third molar could be associated with
older age and that complications could therefore result
from the older age of the patients, our statistical analysis
disagreed with this hypothesis as well.

Finally, there was a statistically significant associa-
tion between the Champy osteosynthesis technique and
fewer complications (P < .05), in comparison with
other techniques. Therefore, a miniplate placed accord-
ing to the Champy technique seemed to significantly
reduce the incidence of overall morbidity compared
with other osteosynthesis techniques for the fixation of
isolated fractures of the mandibular angle.

There are some limitations associated with the
nature of our study, such as the high number of the var-
iables considered. However, our attempt to have the
most uniform study population still represents an ade-
quate number and homogeneity of the study sample.

CONCLUSIONS

The management of angle fractures still represents a
challenging task for surgeons, with a significant com-
plication rate. The Champy technique still seems to be
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a valid option, if not one of the best options, for the
open reduction and internal fixation of the fractures of
the mandibular angle. Further multicenter studies are
needed to obtain more appropriate and definitive
results.
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