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Abstract
Many studies have shown that the greatest risk of fracture of the mandibular angle is related to the presence of an 
unerupted lower third molar, based on the hypothesis that there is a decrease in the area of bone and absorption 
of the impact in this area, leading some surgeons to indicate its prophylactic removal in patients most exposed to 
the risk factors of facial trauma. On the other hand, other authors have observed a greater frequency of condylar 
fractures in patients without an impacted lower third molar. 
Purpose: The aim of this study was to relate the condylar and angle fracture with an unerupted lower third molar, 
taking into account the position of the tooth. 
Material and Methods: Panoramic radiographs were used to determine if the presence or absence of the third mo-
lar is related to the occurrence of mandibular fractures, such as angle and condylar fractures. 
Results: In a total of 43 patients with angle fractures, the greatest percentage had erupted teeth, and 41.9% had 
impacted teeth; however there was no significant difference between the fractured side and the tooth condition 
(p=0.350). There were 91 condylar fractures and in 42.9% the third molar was absent and in 40.7% the tooth was 
erupted . There was no significant difference between the fractured side and the tooth condition (p=0.852). 
Conclusion: The absence of an impacted third molar may increase the risk of condylar fractures and decrease the 
prevalence of mandibular angle fractures.
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Introduction
The mandible presents a greater number of fractures in 
comparison to the other facial bones, even though it is 
considered the strongest and most rigid bone in the fa-
cial skeleton. This could be explained by its prominent 
location, which may increase its exposure to risk factors 
(1).
It is common to find the impacted third molars result-
ing from modern alimentary habits, with a decrease in 
masticatory loading and from hereditary, embryologi-
cal reasons or other etiologic factors (2-4).
Many studies have shown a direct relation between the 
presence of impacted inferior third molars and a greater 
likelihood of mandibular angle fractures, with 2- to 
3-fold increase in risk (5,6). In approximately 50% of 
mandibular fractures teeth are involved (7). 
Impacted teeth in the mandibular angle area may be 
considered a risk factor for fractures in this region (8). 
On this basis some authors have advocated an earlier 
removal of impacted inferior third molars in order to 
prevent fractures of the mandibular angle (9-11).
However, other authors have observed a greater fre-
quency of condylar fractures in patients without an im-
pacted lower third molar (12,13).
Very little evidence of the influence of an impacted 
lower third molar on the increase in mandibular frac-
tures is to be found in the literature. Thus the aim of this 
study was to ascertain whether an impacted lower third 
molar influences the frequency of condylar and angle 
mandibular fractures.

Material and Methods 
This retrospective study used panoramic radiographs of 
patients, which were used to collect relevant data and 
evaluate whether the presence of an impacted inferior 
third molar is related to angle and condylar mandibular 
fractures.
The study was conducted at the Division of Oral and 
Maxillofacial Surgery of Restauração Hospital, in Re-
cife-PE, Brazil. It was approved by the Ethics Commit-
tee of the institution. The sample comprised all patients 
with angle or condylar fractures attended in the hospital 
between 2000 and 2005.
The condylar fractures were classified as high or low 
(Fig.1-A) and the mandibular angle ones according to 
location: anterior or posterior (Fig.1-B).
Patients with condylar fractures caused by a gunshot 
wound were excluded, as were patients less than 16 
years old; those with a pathological fracture and those 
whose data were incomplete.
The variables studied were the characteristics of the 
mandibular fractures (angle and condylar fracture 
whether associated or not with another mandibular frac-
ture) and those of the third molars according to Pell and 
Gregory ś classification in the vertical and horizontal 

plane (Fig.1-C) and to Winter ś classification in relation 
to the angulation (Fig.1-D).
A descriptive statistics was made using means and per-
centages. The inferential statistical analysis was made 
using Fisher ś Exact Test and Pearson ś Cui-squared 
Test.

Results
Mandibular angle fracture
The mean age of the 43 patients in this study was 26.35 
years (range, 16-55 years). The largest percentage 
(46.5%) was in the 21-30 years age group. Thirty-eight 
patients (88.4%) were male and only 5 were female 
(11.6%).
Of the 43 patients with angle fracture, in 24 (55.8%) it 
was on the right side and 19 (44.2%) on the left. More 
than half the patients (55.8%) had only angle fractures 
and in the others the angle fracture was associated with 
another mandibular fracture such as the mandibular 
body on the opposite side (9 cases), parasymphysis on 
the opposite side (5 cases), condyle (3 cases, 1 on the 
opposite side and 2 on both sides) and symphysis (2 
cases). 
The majority of the cases with angle fracture had the 
third molar erupted followed by 41.9% of the patients 
with an impacted third molar (Table 1). As regards to 
the side, the left side had more impacted teeth than 
the right (52.6% x 33.3%). No significant difference 
was found between the side of the fractures and the 
condition of the tooth (absent, erupted or impacted) 
(p=0.350). 
In relation to the classification of Pell and Gregory, out 
of the 38 teeth, the largest percentages corresponded to 
Class I (52.6%) and Class II (44.7%). The majority of 
the teeth were classified as Class A (63.2%), followed 
by 23.7% classified as Class B. 
According to the classification of Winter, 65.8% of the 
teeth had a vertical angulation, followed by 28.9% with 
mesioangular angulation and 11.1% in the horizontal 
position. 
Condylar fracture
The mean age of the 68 patients in this study was 33.07 
years (range, 16-74 years). The largest percentage 
(47.1%) corresponded to the ≥ 31 years age group. For-
ty-nine patients (72.1%) were male and 19 were female 
(27.9%). More than half the cases (55.9%) had only a 
condylar fracture, the others also having a fracture in 
another region. Of the 68 patients a with condylar frac-
ture with or without a fracture in another region, 23 
were bilateral condylar fractures (8 without associated 
fractures, 9 with a fracture in the symphysis/parasym-
physis and 6 with one in the mandibular body).
Table 1 shows that of the 91 condylar fractures the larg-
est percentage (42.9%) had the third molar absent, fol-
lowed by 40.7% with an erupted tooth. No significant 
difference was found between the side of the fractures 
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Fig. 1. (A)–Classification of condylar fractures; (B)–The region between the lines represents the area defined as an 
angle fracture; (C)–Tooth positon according to the Pell and Gregory classification; (D)–Illustration of the measure-
ment of the angulation of the tooth according to Winter ś classification.
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and the condition of the tooth (absent, erupted or im-
pacted) (p=0.852). 
More than half of the condylar fractures (58.2%) were 
classified as low and 41.8% as high. Of the 52 teeth 
present, 73.1% were classified as Class I. Also in rela-
tion to the classification of Pell and Gregory, the largest 
percentages corresponded to Class A (65.4%) and Class 
B (30.8%). 
According to the classification of Winter, 75% of the 
teeth had a vertical angulation, followed by 21.1% with 
mesioangular angulation. 
There are no significant differences between low and 
high condylar fractures and the classification of Pell 

and Gregory. According to the Winter classification, 
the largest percentage corresponded to the vertical 
classification among the condylar fractures classified 
as low and the mesioangular classification among the 
fractures classified as high, albeit with no significant 
difference (p=0.193). 
The percentage of impacted third molar was greater in an-
gle fractures than in condylar fractures (41.9% x 16.5%), 
the difference being significant (p=0.001) (Table 2).
The absence of third molar was greater among the 
cases with condylar fractures than with angle fractures 
(42.9% x 11.6%), with significant difference (p=0.001) 
(Table 2).

Angle Fracture Position of the third molar 

Side Absent Erupted Impacted TOTAL p Value

N % N % N % n %

Right 4 16.7 12 50.0 8 33.3 24 100.0 p(1) = 0.350

Left 1 5.3 8 42.1 10 52.6 19 100.0

Total group 5 11.6 20 46.5 18 41.9 43 100.0

Condylar fracture Position of the third molar 

Side Absent Erupted Impacted TOTAL p Value

N % N % N % n %

Right 18 42.9 18 42.9 6 14.3 42 100.0 p(2) = 0.852

Left 21 42.9 19 38.8 9 18.4 49 100.0

Total group 39 42.9 37 40.7 15 16.5 91 100.0

Type of fracture
Condition of the 
third molar Angle Condyle Total group p Value

N % N % N %
Impacted 18 41.9 15 16.5 33 24.6 p(1) = 0.001*
Erupted 25 58.1 76 83.5 101 75.4
TOTAL 43 100.0 91 100.0 134 100.0

Absent  5 11.6 39 42.9 44 32.8 p(1) < 0.001*

Present  38 88.4 52 57.1 90 67.2

TOTAL 43 100.0 91 100.0 134 100.0

Table 1. Evaluation of the position of the third molar according to the side of the angle and condylar frac-
tures.

(1): Using Fisher ś Exact Test.
(2): Using Pearson ś Cui-squared Test. 

Table 2. Evaluation of the condition of the third molar (impacted or erupted) (present or absent) according 
to the type of fracture. 

(1): Using Pearson ś Cui-squared Test
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Discussion 
This study sets out to evaluate the relation between third 
molars and angle and condyle fractures. In agreement 
with Halmos et al. (14), the results of this study confirm 
the greater risk of angle fractures when the third molar 
is present, as well as a variable greater risk depending 
on the position of the third molar, the risk being greater 
in Pell and Gregory ś classification class I and II and A 
and B (10). According to Winter ś classification, the ver-
tical angulation was more frequent, followed by mesio-
angular angulation, which is in agreement with Ma’aita 
et al. (15). However, Iida et al. (13) did not observe any 
significant difference between the position of the third 
molar and the risk of angle fractures.
In the group of condylar fractures, the results of this 
study agree with Duan et al. (16) in relation to the 
prevalence of an older population, but in relation to the 
predominant gender, which was male in this study. The 
greater predisposition of males was probably due to the 
fact that they are more exposed to the risk factors for 
facial trauma, such as road accidents and physical ag-
gression.
With regards to the localization of the associated frac-
tures in the angle fractures, there was a predominance, 
in this study, of the mandibular body region, followed 
by the symphysis/parasymphysis, which were on the 
opposite side of the angle fracture. However, Zhu et al. 
(12) found the mandibular body to be the most com-
monly fractured area.
In the fractures associated with condylar ones, about 
61% of them were in the symphysis and parasymphysis, 
which is in agreement with Zhu et al. (12).
This study confirms that of Lee et al. (17), which states 
that the presence of a third molar (erupted or impacted) 
increases the risk of angle fractures. However, Ugboko 
et al. (18) state that the presence of a third molar does 
not predispose to angle fractures. 
The hypothesis proposed by Reitzik et al. (19) tries to 
explain the third molar as risk factor, reporting that the 
bone space occupied by the tooth makes the mandibular 
angle more fragile. Thus, according to this theory, the 
deeper localization of the tooth would increase this risk. 
However, the results of this study are at odds with this. 
Nonetheless, they do agree with a biomechanical study 
conducted by Meisami et al. (20), which suggests that 
mandibular resistance is maintained by the integrity of 
the cortical bone, not the medullary bone, which means 
that the superficial position of the third molar breaks 
the integrity of external oblique line, creating a fragile 
point in the mandible. Fuselier et al. (21) also made a 
study with a sample of 1210 patients, which concluded 
that the deeper localization of the third molar is not re-
lated to an increase in the risk of angle fracture, which 
is in agreement with Meisami et al. (20).
Some findings of this study are in agreement with Duan 

et al. (16), who observed a relation between the risk of 
condylar fracture and the presence and position of the 
third molar. In their results, the group with condylar 
fracture was larger when the third molar was present. 
However, in this study the percentage of condylar frac-
tures was larger in the patients who did not have an im-
pacted third molar (absent or erupted – 83.6%). These 
findings are in agreement with recent studies by Duan 
et al. (16), Zhu et al. (12) and Iida et al. (13). The present 
findings could be explained by the reduction of the ab-
sorption capacity of the mandibular angle. According 
to Kober et al. (22), when the third molar is erupted or 
absent, the resistance of the mandibular angle increases, 
causing the force to be transmitted to a more fragile re-
gion, namely the condyle.    
In this study the classification of the condylar fractures 
(low or high) was related to the position of the third mo-
lar, a relationship that was not found in the literature. 
The results showed that when the tooth was in a verti-
cal position the condylar fracture was classified as low 
and when in a mesioangular position it was classified 
as high.
Although the rate of postoperative complications is 
higher in the treatment of angle fractures, according to 
Ellis (23), the difficulties of reduction and fixation are 
more frequent in the treatment of condylar fractures, 
due to less visibility in the operative field, a difficult he-
mostasia and the possibility of facial nerve injury (24-
26). From this viewpoint the prophylactic removal of 
asymptomatic impacted inferior third molars in patients 
with greater risk of facial trauma is not to be recom-
mended as it could increase the risk of a mandibular 
fracture due to the greater vulnerability of the mandible 
to a condylar fracture, the treatment of which could be 
more challenging than that of an angle fracture. 

Conclusion
The absence of an impacted third molar may increase 
the risk of condylar fractures and decrease the preva-
lence of mandibular angle fractures.  
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