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ABSTRAcT 
Objective: to use a quantitative systematic review of 
available, credible literature to enable an estimation of the 
risk of mandibular angle fracture in the presence of man-
dibular third molars (M3s). 

Methods: Data were obtained through a systematic 
search of PubMed, embase, and a thorough hand search 
of eligible references. Papers were included with: (i) ac-
ceptable methodological rigor; (ii) complete and accu-
rate data. Details were recorded on the presence of third 
molars among the reported cases with or without angle 
fractures. two calibrated researchers used a specially de-
signed data abstraction form to independently populate 
information from the selected studies. comprehensive 
Meta-Analysis software ver. 3.3.070 was used to calculate 
relative risk (rr) as the estimate of risk in this study.

Results: Nineteen (19) retrospective cohort studies 
were analysed, comprising of 9888 patients with 3254 
mandibular angle fractures. In the presence of mandibular 
third molars, the risk of mandibular angle fractures 
increases by 44% when compared with the risk in the 
absence of third molars. 

Conclusion: the presence of mandibular third molars 
increases the risk of mandibular angle fracture. clinicians 
should be discerning in identifying patients at increased 
risk, or those likely to benefit from appropriate prophylac-
tic removal of wisdom teeth. 
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INTRODUCTION

the influence of the presence of mandibular third molars 
on the occurrence of angle fractures is imprecisely esti-
mated, despite boundless research on this subject. this 
dearth of conclusive evidence has resulted in the inability 
of science to resolve the debate over whether there is ethi-
cal justification for prophylactic removal of asymptomatic 
mandibular third molars.1 Approximately half of all man-
dibular fractures affect the angle.2,3 this anatomical site is 
associated with the eruption of mandibular third molars, 
leading to the hypothesis that these teeth play a role in 
angle fractures.4,5 Significant consensus holds that the 
third molars act as space occupying organs, resulting in 
a weakening of the mandible, thereby contributing to an 
increased risk of fractures. the removal of wisdom teeth 
allows for bone deposition in the socket, resulting in a re-
duction in the occurrence of angle fractures.6

epidemiological findings show that there is an increased 
risk of mandibular angle fractures among males, 30 years 
and younger.4,7 Other risk factors include: type of trauma, 
nature and direction of force and characteristics of the 
aetiological agent. Physical activities like contact sport 
events may involve low intensity impact, which if applied to 
the weakened mandibular angle could result in fractures. 
Automotive accidents, in contrast, may transfer high in-
tensity force directly to the lesioned areas of the mandible, 
leading to a greater incidence of fractures.5 

the quality of currently available literature on the relevance 
of third molars in mandibular angle fractures has been 
challenged in recent times. to date, no prospective co-
hort study has been conducted to ascertain the extent of 
temporal causality of fracture due to the presence of third 
molars. Methodological difficulties and ethical considera-
tions do not justify such prospective research, hence the 
need to collate available evidence to reach conclusions. A 
recently published meta-analysis of retrospective cohort 
studies estimated a three times higher risk of angle frac-
tures in the presence of third molars.6 While this result 
repeats previous findings reported in the literature, serious 
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concerns persist regarding the validity of the conclusions, 
attributed to a significant degree of heterogeneity among 
included studies, and weak design factors.5,6

Understanding the role of third molars in mandibular frac-
tures is paramount as this evidence could provide insight to 
the clinical approach and management of patients at “risk”. 
Furthermore, research findings add value to the longstand-
ing question about the prophylactic removal of asymptomatic 
wisdom teeth in the prevention of mandibular angle fractures. 

Using available published literature, this study sought to 
estimate the relative risk of mandibular angle fracture in 
patients presenting with or without M3s. 

METHOdOlOGY
a. Search strategy and identification of studies

(i)  electronic databases, namely PubMed and embase, 
were searched during the month of June 2016. Gen-
eral text terms and medical english keywords “angle 
fracture” or “mandibular angle fracture”, “third mo-
lar” or “wisdom teeth”, were used to locate articles 
that had been published between 1966 and 2016. 
the search was limited to original articles, reviews 
and meta-analyses. Gray literature, conference pro-
ceedings and other obscure publications were not 
considered for the purpose of this study. Instead, 
cochrane reviews and references of retrieved stud-
ies were used to generate additional literature.

(ii)  the inclusion criteria for this meta-analysis were based 
on the following study design properties: (a) cohort 
studies: providing information on the incidence of 
fractures among cohort (presence of third molars) and 
controls (absence of third molars); (b) case-control 
studies reporting the prevalence of third molars among 
cases (patients with mandibular fractures) and control 
(without mandibular fractures); (c) cases (series): cu-
mulated cases of patients with mandibular fractures, 

and diagnosis of third molars. (d) english language 
studies with complete and accurate information. Stud-
ies were excluded from this meta-analysis based on 
the following factors: (a) non-english; (b) inaccurate 
and incomplete data for quantitative analysis. 

  
  the principal researcher reviewed the titles and ab-

stracts of retrieved studies in an initial determination 
of their inclusion into the meta-analysis. the final 
decision for inclusion was ratified by two more au-
thors, and in case of disagreement, a full article was 
interrogated in order to reach a conclusion.

b. Appraisal and selection of studies
Full articles were thoroughly reviewed by two authors us-
ing a predetermined quality assessment tool. the compo-
nents of each article were assigned a score of 1 to 3 with 
1= poor; 2=moderate, and 3=good. Study characteristics, 
namely: study design; methodological rigor; how validity 
and reliability were addressed; sample size and complete-
ness of data were scored. Articles achieving a cumulative 
score of 10 or more were included in the analysis.

c. Data collection and analysis 
A Data abstraction form was used to collect information 
on (i) mandibular third molars (impacted or not), (ii) man-
dibular angle fractures, (iii) sample size, (iv) publication 
date and other related information. collected data allowed 
for a computation of relative risk, with a 95% confidence 
for all studies and subgroups. 

cochran’s test of homogeneity was undertaken based 
on inverse variance weights. Data from individual stud-
ies were pooled to estimate overall effect size. Subgroup 
analyses were undertaken to establish group differences 
with respect to the outcomes of interest. two groups were 
created based firstly on sample size differences (more and 
less than 300 participants) and the second on assessed 
outcomes (angle fractures only; angle and condylar frac-

ture). comprehensive Meta-
Analysis software ver. 3.3.070 
was used for computation of the 
overall and subgroup magnitude 
of risk. Publication bias was as-
sessed through funnel plots.

RESulTS
results from all conducted 
searches were merged and du-
plicates removed, resulting in 91 
abstracts and titles that were as-
sessed for eligibility. Fifty three (53) 
studies were excluded and 38 full 
articles evaluated as eligible for in-
clusion into the systematic review. 
Of these, seven studies were ex-
cluded as they did not address 
the research question; five stud-
ies did not report the use of con-
trols or comparisons8-12; two were 
meta-analyses2,6; two provided 
incomplete and non- extractable 
data8,13; one study had a data 
base used in a previous analysis14 
other studies had sample sizes 
considered too small.15,16 A total of 
nineteen studies were included in 
the final analysis (table 1).

Table 1: Study characteristics

Author date Setting Follow-up
cases controls

Number of third molars

Safdar27 1995 United Kingdom NA 64 34

tevepaugh31 1995 United States 1993-1994 30 43

 Ma’aita29 2000 Jordan 1993-1998 127 299

Lee7 2000 United States 1993-1998 79 170

Ugboko5 2000 Nigeria 1976-1997 65 343

halmos21 2004 United States 1993-2001 605 1364

Iida4 2005 Germany 1997-2001 49 46

Duan22 2008 china 1991-2005 152 218

Subhashraj30 2009 India 1996-2005 394 1072

Leal32 2009 Brazil 2000-2005 38 52

rajkumar33 2009 India 2006-2009 49 87

thangavelu19 2010 India 2001-2008 150 110

Patil16 2011 India 2006-2011 78 90

Yu20 2011 Korea - 32 166

rajandram17 2013 Malaysia 2000-2009 55 31

Nagiphur23 2014 canada 2007-2012 163 70

Gaddipati15 2014 India 2011-2013 60 6

Mah28 2015 Korea 2008-2012 130 103

Syed18 2015 India 2006-2007 35 103
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Most of the studies selected were from Asia8,15-20 (India and 
china), North America,7,14,21 with a few from europe4 and Af-
rica.5 All studies incorporated in this systematic review were 
retrospective cohort studies, with no prospective cohort 
study, or case control studies being eligible for inclusion in 
the meta-analysis. Based on the descriptive analysis, 3254 
cases of angle fractures were reported from 9888 patients, 
whose records were collected over study periods ranging 
from a few months to 10 years. the mean (sd) age of the 
patients was 28.91 (2.27), and proportionally more males 
than females (82%:18%) had been enrolled.

Statistical tests of heterogeneity revealed significant vari-
ability across studies and subgroups (cochran Q, df, p, I2 
= 179,18,0.00, 89.49). Based on this finding, the random 
effects model was adopted over the fixed effects model 
as the most appropriate estimate of the overall measure 
of risk. the overall relative risk for this meta-analysis was 
1.44 (95% cI = 1.31 to 1.57). Subgroup analyses by sam-
ple size and outcome groups did not yield significantly dif-
ferent estimations of risk (table 2). the researchers con-
clude that there is a 44% increase in the risk of mandibular 
angle fractures in patients with mandibular third molars, 
than in those without.

diScuSSiON 
Validity of study findings - Role of chance, bias and 
confounding
this sample represents the largest number of studies in-
cluded in a meta-analysis to date, with significantly more 
studies (n=19) from 11 countries being included in the final 
analysis. chance or random error can be excluded as a 
possible explanation for the findings, because the study 
can be regarded as providing an unbiased and compre-
hensive estimation of risk. 

the funnel plot clearly indicates the paucity of negative stud-
ies in published literature. Such studies, if included in the 
meta-analysis, would attenuate the overall relative risk of 
1.44 towards 1.00, thereby providing an alternative explana-
tion of the association between third molars and mandibu-
lar fractures. On the contrary, the overwhelming absence of 
negative studies could indicate a true cause and effect rela-
tionship between angle fractures and third molars, and not 
a systematic error. equally the effect of non-english or grey 
publications can be assumed to be negligible (Figure 1).

Subgroup analysis, according to the study outcome, 
indicates that there is a quantitative interaction between third 
molars and condylar and angle fractures. this is evidenced 
by a different yet positive magnitude of association 
between the two groups. the overall estimate, rr (95% cI) 
for two outcomes group versus one outcome group were 
1.67 (95% cI = 1.37 to 1.98) and 1.33 (95% cI = 1.21 to 

Table 2: Measures of effect size - overall and individual studies

Study name Statistics for each study Risk ratio and 95% ci

Risk ratio
lower 
limit

upper 
limit Z-Value p-Value

Subhashraj 1.037 0.977 1.101 1.194 0.232

halmos 1.311 1.252 1.374 11.449 0.000

Duan 1.780 1.570 2.018 9.006 0.000

Ma’aita 1.294 1.173 1.426 5.173 0.000

thangavelu 1.773 1.506 2.086 6.887 0.000

Ugboko 1.274 1.098 1.477 3.199 0.001

Naghipur 1.876 1.523 2.312 5.906 0.000

Mah 1.294 1.173 1.426 5.173 0.000

Lee 1.258 1.100 1.439 3.345 0.001

rajandram 3.568 2.486 5.121 6.900 0.000

Lida 1.279 1.105 1.481 3.292 0.001

Safdar 2.166 1.589 2.951 4.893 0.000

Yu 1.367 1.087 1.718 2.677 0.007

rajkumar 1.105 0.995 1.227 1.861 0.063

Inaoka 1.547 1.256 1.905 4.101 0.000

tevepaugh 1.438 1.164 1.775 3.373 0.001

Syed 1.176 1.021 1.355 2.244 0.025

Patil 1.192 1.084 1.310 3.624 0.000

Gaddipati 6.620 3.115 14.069 4.913 0.000

Overall 1.438 1.314 1.573 7.893 0.000

0.1 0.2 0.5 1 2       5   10   

            Fracture (No)                Fracture (Yes)
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Figure 1: Funnel Plot – Publication Bias
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Table 3: Subgroup analysis - measures of overall effect by outcome group 

Group 
by ca

Study 
name

Statistics for each study Risk ratio and 95% ci

Risk 
ratio

lower 
limit

upper 
limit Z-Value p-Value

One Subhashraj 1.037 0.977 1.101 1.194 0.232

One halmos 1.311 1.252 1.374 11.449 0.000

One Ma’aita 1.294 1.173 1.426 5.173 0.000

One Ugboko 1.274 1.098 1.477 3.199 0.001

One Lee 1.258 1.100 1.439 3.345 0.001

One rajandram 3.568 2.486 5.121 6.900 0.000

One Iida 1.279 1.105 1.481 3.292 0.001

One Safdar 2.166 1.589 2.951 4.893 0.000

One Yu 1.367 1.087 1.718 2.677 0.007

One rajkumar 1.105 0.995 1.227 1.861 0.063

One tevepaugh 1.438 1.164 1.775 3.373 0.001

One Syed 1.176 1.021 1.355 2.244 0.025

Sub-group 1.337 1.212 1.476 5.769 0.000

two Duan 1.780 1.570 2.018 9.006 0.000

two thangavelu 1.773 1.506 2.086 6.887 0.000

two Naghipur 1.876 1.523 2.312 5.906 0.000

two Mah 1.294 1.173 1.426 5.173 0.000

two Inaoka 1.547 1.256 1.905 4.101 0.000

two Patil 1.192 1.084 1.310 3.624 0.000

two Gaddipati 6.620 3.115 14.069 4.913 0.000

Sub-group 1.647 1.370 1.979 5.314 0.000

Overall 1.401 1.284 1.528 7.596 0.000

0.1 0.2 0.5 1 2       5          10

            Fracture (No)                Fracture (Yes)

Table 4: Subgroup analysis - measures of overall effect by sample size 

Group: 
Size

Study 
name

Statistics for each study Risk ratio and 95% ci

Risk 
ratio

lower 
limit

upper 
limit Z-Value p-Value

Large Subhashraj 1.037 0.977 1.101 1.194 0.232

Large halmos 1.311 1.252 1.374 11.449 0.000

Large Duan 1.780 1.570 2.018 9.006 0.000

Large Ma’aita 1.294 1.173 1.426 5.173 0.000

Large thangavelu 1.773 1.506 2.086 6.887 0.000

Large Ugboko 1.274 1.098 1.477 3.199 0.001

Large Naghipur 1.876 1.523 2.312 5.906 0.000

Large Mah 1.294 1.173 1.426 5.173 0.000

Large Lee 1.258 1.100 1.439 3.345 0.001

Sub-group 1.389 1.236 1.560 5.534 0.000

Small rajandram 3.568 2.486 5.121 6.900 0.000

Small Iida 1.279 1.105 1.481 3.292 0.001

Small Safdar 2.166 1.589 2.951 4.893 0.000

Small Yu 1.367 1.087 1.718 2.677 0.007

Small rajkumar 1.105 0.995 1.227 1.861 0.063

Small Inaoka 1.547 1.256 1.905 4.101 0.000

Small tevepaugh 1.438 1.164 1.775 3.373 0.001

Small Syed 1.176 1.021 1.355 2.244 0.025

Small Patil 1.192 1.084 1.310 3.624 0.000

Small Gaddipati 6.620 3.115 14.069 4.913 0.000

Sub-group 1.546 1.310 1.825 5.147 0.000

Overall 1.439 1.308 1.582 7.486 0.000

0.1 0.2 0.5 1 2       5   10

            Fracture (No)                Fracture (Yes)
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1.48) respectively (table 3). this significant risk difference 
between the two groups is suggestive of the presence of 
interaction or confounding, suggestive that the presence 
of third molars modifies the risk of condylar fractures 
relative to angle fractures. Several authors emphasized 
the role of mandibular angle fractures in reducing the risk, 
and hence the incidence, of condylar fractures.10,15,22,23 

According to Kober’s biomechanical model,24 when force 
is applied to the mandible, it is transmitted along the entire 
structure. therefore, when there is disruption of integrity 
of the mandible, due to fracture at the angle, forces will 
be dissipated and not be transmitted further. In the same 
way, the occurrence of a condylar fracture will reduce the 
risk of angle fractures. 

Subgroup analysis by sample size shows that large studies 
are more precise in risk estimation than small studies. rela-
tive risk (95% cI) for two groups were 1.39 (95% cI=1.24 
to 1.56) versus 1.55 (95% cI = 1.31 to 1.83). (table 4). Ob-
served heterogeneity due to sample size is correlated with 
study duration and setting. Studies with longer follow-up 
and conducted in multiple sites reported larger sample 
sizes and less variance.

While evidence of bias and heterogeneity in this meta-
analysis is minimal, these findings should be interpreted 
with caution, as there could be alternative explanations 
of the cause and effect. Overall the results are consistent 
with available best literature, and hence can be regarded 
as reasonable evidence. 

Comparison of study findings
the majority of studies included in this meta-analysis report 
a mean sample age of 30 years or less, a statistic close 
to the average age of 29.81 in the current study. A pre-
ponderance of the studies reviewed highlight that over six 
times more males to females were treated for mandibular 
fracture. In corroboration, this study recorded that a pre-
ponderance of males were treated (82% to 18% females). 
these findings indicate the influence of age and gender in 
the epidemiology of mandibular fracture. It is hypothesized 
that male gender and youth predispose patients to risky 
behaviour resulting in an increase in cases of trauma.5-6

this meta-analysis study confirms a 1.44 times increased 
risk of mandibular fractures in the presence of third mo-
lars. this outcome is qualitatively similar, but quantitatively 
different in magnitude to the risk estimates in published 
meta-analyses and retrospective cohort studies. Bezerra 
et al2 found the relative risk to be 1.94, hanson,6 2.4, and 
Syed,18 2.28, respectively. these results support the hy-
pothesis that third molars reduce the resistance of the 
mandibular angle to fractures. While the relative risk of 
1.44 is low compared with 1.94 and 2.4, we believe that 
this finding is more precise, providing better evidence due 
to the comparatively larger sample size. 

the relative risk of mandibular angle to condylar fractures 
is 1.67 in the presence of third molars, while comparison 
with ‘no fracture’ gives a risk ratio of 1.33. this translates 
into a 34% reduction in the risk of mandibular angle frac-
ture given the presence of condylar fractures and vice 
versa. therefore, as the risk of angle fractures increases, 
there is a concomitant decrease in the likelihood of con-
dylar fractures in the same patients. 

cONcluSiON ANd REcOMMENdATiONS
Based on the findings of this meta-analysis, we conclude 
that the presence of third molars increases the risk of 
mandibular angle fracture. We further note that the study 
did not assess the specific effects of the various types 
of impactions on the outcomes. Future studies should be 
well designed to provide valid evidence which could assist 
clinicians in making decisions about the management of 
third molars in populations at risk of fractures. 

iMPlicATiONS FOR cliNicAl PRAcTicE 
this study provides consolidated evidence that the pres-
ence of mandibular third molars increases the risk of angle 
fractures. At the same time, these findings cannot be re-
garded as conclusive evidence in support of prophylactic 
removal of pathology free or impacted third molars. the 
low incidence (1-2%) of mandibular angle fractures as a 
result of the removal of third molars makes justification 
of these extractions very difficult, especially on grounds 
of possible future risk.25 Unfortunately, between 18% and 
60% of patients undergo extraction of third molars for 
no valid reasons.26 Many clinicians still rely on untested 
beliefs, biases and unverifiable anecdote. In mitigation 
of this established practice, clinicians have to seek ad-
equate consent from patients, given the greater risks than 
benefits of this elective procedure. Patients need to be 
made aware of the risks, and be part of decision-making. 
It is important for dentists to be discerning before refer-
ring patients for prophylactic removal of third molars. evi-
dence profiles patients who might benefit from removal of 
asymptomatic third molars to have the following charac-
teristics: - (i) younger than 30 years of age; (ii) male gen-
der; (iii) comorbidities such as osteoporosis and related 
bone density disorders; (iv) history of trauma especially 
facial fractures, and (v) high risk activities, such as contact 
sports, physical work, and strenuous recreation. Dentists 
should take thorough medical and dental histories in order 
to evaluate the degree of risk of mandibular angle fracture 
and refer appropriately. 
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