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Impacted lower third molar relationship with mandibular angle fracture complications

Abstract

Introduction: Mandibular angle fractures are very common and are associated with the
highest risk of complications. The aim of this study is to evaluate the correlation between
impacted lower third molar and mandibular angle fracture complications.

Material and methods: All patients presenting with a mandibular angle fracture and at least 2

months follow up were retrospectively included. The following complications were
recorded: post-traumatic malocclusion, mouth opening limitation, inferior alveolar nerve
hypoesthesia, infection, delayed union, hardware loosening. The patients were divided in two
groups: impacted lower third molar or erupted/absent lower third molar.

Results: A total of 68 patients were included, lower third molar was impacted in 36 cases and
erupted/absent in 32 cases. 40 complications were recorded in 27 patients at 2 months. No
statistically significant difference could be found about malocclusion, mouth opening
limitation and inferior alveolar nerve hypoesthesia. A lower rate of persistent inferior alveolar
nerve hypoesthesia (p=0.0557) in patients with impacted lower third molar (19.4%) was
observed compared to patients without impacted lower third molar (40.6%). There was no
occurrence of delayed union and hardware loosening in impacted lower third molar group,
whereas 5 delayed unions and 4 hardware loosening were recorded in erupted/absent lower
third molar group. Finally, the rate of patients with at least one of the 6 complications is
significantly higher in the erupted/absent lower third molar group (17/32, 53.1%) than in the

impacted lower third molar group (10/36, 27.8%), p=0.033.



Discussion: The risk of overall complication is decreased when lower third molar is impacted
in mandibular angle fracture. This supports the idea of a role of the impacted lower third

molar in fracture reduction and stability.

Keywords: mandibular fracture; mandibular angle fracture; lower third molar; impacted

tooth; facial traumatology



Introduction

Mandibular fractures are very common, accounting for 36% to 76% of facial fractures,
amongst them, mandibular angle fractures account for 16 to 37% of mandibular fractures
[1,2]. Mandibular fractures etiologies consist mainly of assault, traffic accidents, falls, and
sports accidents. The mechanism of the trauma influences the location of the fracture,
especially angular or condylar fractures. Angular fractures are predominant following
assaults or falls, while they are less associated with high kinetic traumas such as traffic
accidents [3]. However, the presence and the position of the lower third molar (LTM) is the
predominant risk factor [1]. LTM are found in 60-85% of mandibular angle fractures [2,4].
The mandibular angle is delimited in proximally by the distal face of the second molar and
distally by the horizontal line extending the retromolar triangle. When the LTM is present, it
decreases bone quality and density, resulting in an area of bone fragility at the mandibular
angle, which will be prone to fracture. Several studies have shown that the presence of LTM
increases the risk of mandibular angle fractures [1,2,5-8]. This risk of fracture is directly
linked with the position of the LTM. Class B and class II of the Pell & Gregory classification
[9] are the main risk factors for mandibular angle fracture, whereas classes A and I are
protective factors and class C is not associated with a risk modification according to Armond
et al. [1]. This can be explained by the fact that the upper bony layer of the mandibular angle
is a zone of tension while the lower bony layer is a zone of compression as shown by
Champy et al. [10]. When LTM are rated C, the upper bony layer remains intact, inducing
less weakness. On the other hand, we know that the presence of LTM protects against the
occurrence of condylar fractures, which are at risk of functional limitation [11]. The value of

preventive extraction of asymptomatic impacted LTM is therefore controversial [4,5,7].



The treatment of mandibular angle fractures is also still controversial and is related with the
risk of complications. The treatment strategy depends mostly on the displacement of the
fracture: non-displaced fractures can be treated conservatively, while displaced fractures
require open reduction and internal fixation (ORIF). Nowadays, even non-displaced fractures
are often treated with ORIF to avoid maxillomandibular fixation (MMF) [12]. Various
techniques of rigid or non-rigid ORIF have been described with controversy regarding the
stability of the fracture site, however, it seems to have no significant difference in late
complications occurrence [10,12-17].

Mandibular angle fractures are the mandibular fractures associated with the highest risk of
complications, up to 33% according to several studies [12,14,15,18-21]. The most frequent
complications of mandibular angle fractures are healing disorders (15.3%) and infections
(9.9%) (12). Their occurrence seems to correlate mostly with tobacco and alcohol use and
plate fracture [22] although the main difference between angular fracture and other
mandibular fracture is the frequent presence of LTM.

The management of LTM in cases of mandibular angle fracture remains debated, some
historic studies advocate LTM removal [23,24], while more recent studies advocate LTM
preservation [4,12,25-28]. LTM preservation could help in fracture reduction and fixation.
No statistically significant difference in postoperative complications between LTM
preservation and LTM removal was found in several studies [4,12,25,26,29]. Nevertheless,
they advocate LTM removal in cases of tooth infection, mobility or fracture [25,26].

On the other hand, Fernandes et al. [2] found that the absence of LTM in the mandibular
angle fracture line, following peroperative LTM removal or LTM absence prior to trauma, is
associated with a lower rate of post-operative infection when compared to mandibular angle
fractures with LTM in the fracture line. However, their detailed results are contradictory and

their conclusion is only about post-operative infection and not about complications at large.



In our clinical practice, there seems to be a link between impacted LTM and the occurrence
of complications, notably infection and healing issues, in mandibular angle fracture. Bearing
in mind that mandibular angle fractures account for a significant proportion of mandibular
fractures and are prone to complications, the lack of results about this question in the
literature makes our subject relevant to improve the management of mandibular angle
fractures. The aim of this study is therefore to evaluate the association between impacted

LTM and mandibular angle fracture complications.



Materials and Methods

All patients presenting with a mandibular angle fracture, isolated or associated with other
fractures, in Lille University Hospital from November 2018 to May 2020, were eligible.
Patients were included if at least 2 months follow up was observed. Patients under 15-year-
old were excluded (Figure 1). Demographics of patients were collected retrospectively.
Mandibular angle treatment was decided collegially based on several parameters: fracture
displacement, orientation of the fracture, dentition and dental occlusion, patient medical
background. It included observational treatment, maxillomandibular fixation (MMF) and
open reduction and internal fixation (ORIF). Observational treatment and MMF were
grouped as conservative treatment. The following complications were recorded 2 months
postoperatively or following trauma in observational cases: post-traumatic malocclusion,
mouth opening limitation, inferior alveolar nerve (IAN) hypoesthesia, infection, delayed
union, hardware loosening or fracture.

LTM presence or absence, and position (impacted or not) was evaluated on initial
orthopantomogram or CT-scan if no orthopantomogram could be performed, such as in
polytrauma cases. The patients were divided in two groups: impacted LTM or erupted/absent

LTM. Patients were followed-up at least 2 months.

Statistical analysis

Categorical variables were expressed as numbers (percentage). Continuous variables were
expressed as means (standard deviation, SD) in the case of normal distribution or medians
[range] otherwise. Normality of distribution was assessed using histograms and the Shapiro-

Wilk test.



Comparison of the risks factors and the comparisons of the complication rates between the
two groups of approaches (patients with impacted LTM versus with erupted/absent LTM)
were studied using Chi-square tests (or Fisher’s exact tests when expected cell frequency was
<5) for categorical variables and Mann-Whitney U or Student t tests (regarding the normality
of distributions) for continuous variables.

Statistical testing were done at the two-tailed a level of 0.05.

Data were analyzed using SAS software package, release 9.4 (SAS Institute, Cary, NC,

USA).



Results

A total of 68 patients with at least one mandibular angle fracture were included. Main
characteristics of our population study were listed in Table 1. 12 of them (17.7%) were
females and 56 (82.4%) were males. The median age was 27 (range 16 to 76). The most
frequent etiology was assault in 48 patients (70.6%). The median time from injury to
treatment was 2 days (range O to 24). LTM was impacted in the line of fracture in 36 cases
(52.9%), it was erupted in 16 cases (23.55%) and absent in 16 cases (23.55%). Hence, there
were 32 patients (47.1%) with erupted/absent LTM. Four patients underwent LTM extraction
during surgery, which was erupted in 3 cases and impacted in 1 case. ORIF was performed in
48 cases (70.6 %), and conservative treatment in the remaining 20 cases (29.4%), including
13 MMF (19.1%) and 7 observational treatments (10.3%). Forty patients (58.8%) had another
mandibular fracture. The most frequent association was with a parasymphysis fracture
(23/68, 33.8%). The only statistical difference between the impacted LTM and erupted/absent
L'TM groups concerned the treatment performed: ORIF was more frequently performed in the
erupted/absent LTM group (27/32, 84.4% vs 21/36, 58.3%, p=0.0187).

Forty complications were recorded at 2 months (Figure 2): 1 malocclusion (1.5%), 8 mouth
opening limitation (11.8%), 20 IAN hypoesthesia (29.4%), 5 delayed unions (7.4%), 2
infections (2.9%), and 4 hardware loosening or fracture (8.5%). These complications affected
27 patients (39.7%). The complication rate between impacted LTM group and erupted/absent
LTM group was compared. No statistically significant difference could be found about
malocclusion (0% in impacted LTM group versus 3.1% in erupted/absent LTM group),
mouth opening limitation (5.6% in impacted LTM group versus 18.8% in erupted/absent
LTM group). A lower rate of persistent IAN hypoesthesia (p=0.0557) in patients with
impacted LTM (19.4%) was observed compared to patients without impacted LTM (40.6%).

The low rate of patients with delayed unions, infections or hardware loosening made



statistical analyses comparing the two groups impossible. Among these 3 complications, 1
patient in each group (impacted LTM and erupted/absent LTM) presented an infection. There
was no occurrence of delayed union and hardware loosening in impacted LTM group,
whereas 5 delayed unions (15.6%) and 4 hardware loosening (14.8%) were recorded in
erupted/absent LTM group. Finally, the rate of patients with at least one of the 6
complications is significantly higher in the erupted/absent LTM group (17/32, 53.1%) than in

the impacted LTM group (10/36, 27.8%), p=0.033.



Discussion

The epidemiology and the management of mandibular angle fracture have been extensively
researched. However, LTM relationship with mandibular angle fracture prognosis is still
controversial [2,12,25,26]. Mandibular angle fractures are the mandibular fractures associated
with the highest risk of complications and it seems difficult to rule out LTM influence in their
occurrence. No statistically significant association could be found individually between each
of the searched complications and LTM position. However, there is significatively less
complications in the impacted LTM group, as more patients presented at least one
complication in the erupted/absent LTM group (17/32, 53.1% vs 10/36, 27.8%). Hence, there
seems to be less complications when LTM is impacted.

Delayed union, infection, and hardware loosening could be considered as the most serious
complications as they mostly require a secondary surgery. The study population was typical
of facial traumatology epidemiology with a majority of young adult males suffering from
fractures following an assault [3,16]. This population is associated with a high rate of follow-
up failures in our common clinical practice. Non-compliance is one of the main risk factors
for major complications of mandibular fractures [30]. It can be inferred that patients
presenting with such severe complications are not lost to follow-up conversely to less severe
complications such as mouth opening limitation or IAN hypoesthesia. However, our rate of
delayed union (7.35%) and infection (2.9%) is lower than expected from the literature (15.3%
and 9.9% respectively) [13]. This low rate of occurrence did not allow statistical analysis.
However, it can be noted that no delayed union or hardware loosening were found in the
impacted LTM group. When LTM is impacted, there is less bone tissue in the mandibular
angle, which is responsible of mandibular angle fracture following trauma and a protection

against mandibular condyle fracture [5-7]. Contrarily, erupted/absent LTM favors

10



mandibular condyle fracture versus mandibular angle fracture [31]. However, this lack of
bone tissue seems to have no adverse effect on bone healing as delayed union cases occurred
only in erupted/absent LTM. The impacted LTM may help in fracture reduction and enhance
reduction stability, thus helping to achieve better bone healing. On the other hand, if LTM is
be fractured or infected (active pericoronitis), it should be removed intra-operatively [25,26].
In our series, only one impacted LTM was removed intra-operatively. Indeed, impacted LTM
removal is usually associated with alveolar bone loss, leaving few bones left on the upper part
of the mandible to judge the correct reduction of the fracture intra-operatively through the
classical intraoral approach. LTM management in cases of mandibular angle fracture is
currently trending toward preservation [4,12,25-30,32], as it seems to be a significant factor
in fracture reduction and stability.

One case of infection was found in each group. Impacted LTM was not associated with a
decrease or an increase of infection occurrence. This is in accordance with several other
studies [4,12,25,26,29]. However, the systematic review of Fernandes et al. [2] found that the
absence of LTM, whether missing preoperatively or removed during fracture treatment, is
associated with a lower rate of infection.

The two groups (impacted LTM and erupted/absent LTM) were comparable except on age
and type of treatment performed. Patients were younger in the impacted LTM group, which
may be expected as LTM extraction is mostly performed before 30 years old [33]. Age
impact nerve [34] and bone healing [35]. The capabilities for axonal regeneration and
reinnervation are maintained throughout life, but tend to be delayed and less effective with
aging in a non-linear fashion [34]. Only 1 patient had more than 65 years old in the
erupted/absent LTM group. The median age of patients with IAN hypoesthesia in our study
was 29 in both groups, and the mean age was 34 in the impacted LTM group and 33 in the

erupted/absent LTM group. The mean age of patients showing delayed union was 42 years
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old. Hence, age should not have impacted IAN hypoesthesia persistence or delayed union.
Furthermore, studies have shown that age does not increase the risk of delayed union [36,37].
The decision between conservative treatment and ORIF was made collegially based on
several patient-specific characteristics. 50% (24/48) of the patients undergoing ORIF
presented one of the complications (excluding hardware loosening and fracture), whereas
15% (3/20) of the patients undergoing conservative treatment presented a complication
(Figure 3).This may be explained by the fact that surgical treatment was indicated for
unstable or displaced fractures, which are more at risk of complications [38,39]. Since the
proportion of surgical treatment with ORIF was significantly higher in erupted/absent LTM
group than in impacted LTM group (27/32, 84.4% vs 21/36, 58.3%, p=0.0187), the
complication rate may have been overestimated in erupted/absent LTM and therefore
underestimated in impacted LTM group. Indeed, this could constitute a bias and part of the
complications in erupted/absent LTM group could be due to surgical treatment. However, the
fact that there is more surgical treatment in this group can be explained by more displaced or
unstable fractures. The impacted LTM may therefore not only help fracture reduction but
decrease fracture displacement. Furthermore, IAN hypoesthesia were more frequent in the
erupted/absent LTM group than in the impacted LTM group (13/32, 40.6% vs 7/36, 19.4%,
p=0.0557). Persistant hypoesthesia is the result of a severe IAN injury, which is more severe

in displaced cases [40,41].

Several studies have shown that LTM increases the risk of mandibular angle fracture [1,2,5—
8]. On the other hand, impacted LTM decrease the risk of overall complication in mandibular
angle fracture compared to erupted/absent LTM. Indeed, there was significatively less
complications in the impacted LTM group, as more patients in the erupted/absent LTM group

presented at least one of the following complications: malocclusion, mouth opening

12



limitation, IAN hypoesthesia, delayed unions, infection, and hardware loosening or fracture.
Furthermore, delayed unions and hardware loosening or fracture occurred only in the
erupted/absent LTM group. This supports the idea of a role of the impacted LTM in fracture
reduction and stability. Hence, the impacted LTM should be preserved in mandibular angle

fractures, unless it is fractured or infected.

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.
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Table Legend

Table 1: Description of the population (LTM = Lower Third Molar)

Figure Legends

Figure 1: Flow chart of the study
Figure 2: Comparison of the complication rate in patients with impacted lower third molar
(LTM) versus with erupted/absent LTM. * = statistically significant result (p < 0.05).

Figure 3: Mandibular angle fracture complication rates according to the treatment
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All Impacted LTM Erupted/absent LTM
(N=68) (n=36) (n=32) p-value
Sex 0.1337
Female 12 (17.65%) 4 (11.11%) 8 (25%)
Male 56 (82.35%) 32 (88.89%) 24 (75%)
Age, median (range) 27 (16-76) 23.5 (16-46) 31 (19-76) <0.0001
Time from injury to treatment in days, median (range) 2 (0-24) 2 (0-24) 2 (0-12) 0.7926
Smoking 0.5368
No 26 (38.24%) 15 (41.67%) 11 (34.38%)
Yes 42 (61.76%) 21 (58.33%) 21 (65.63%)
Mechanism of injury 0.3971
Assault 48 (70.59%) 27 (75%) 21 (65.63%)
Other (sport injury, traffic accident, fall) 20 (29.41%) 9 (25%) 11 (34.38%)
Prior orthodontic treatment 0.4842
No 59 (86.76%) 30 (83.33%) 29 (90.63%)
Yes 9 (13.24%) 6 (16.67%) 3 (9.38%)
Angle's classification 0.5229
I 47 (69.12%) 26 (72.22%) 21 (65.63%)
I 8 (11.76%) 5 (13.89%) 3 (9.37%)
111 13 (19.12%) 5 (13.89%) 8 (25%)
Dentition
Complete 39 (57.35%)
> 6 teeth 13 (19.12%)
< 6 teeth 14 (20.59%)
Edentulous 2 (2.94%)
LTM Extraction during surgery
None 64 (94.11%)
Yes 4 (5.88%) 1 (2.78%) 3 (9.38%)
Other mandible fractures 0.8357
No 28 (41.18%) 15 (41.67%) 13 (40.63%)
Parasymphysis 23 (33.82%) 13 (36.11%) 10 (31.25%)
Other localisation 17 (25%) 8 (22.22%) 9 (28.13%)
Treatment 0.0187
Conservative 20 (29.41%) 15 (41.67%) 5 (15.63%)
- Observational 7 (10.3%)
- Maxillomandibular Fixation 13 (19.1%)
Surgery 48 (70.59%) 21 (58.33%) 27 (84.38%)





