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bstract

he aim of this study was to identify the indications for the removal of mesio-angular mandibular third molars based on age and dental health
s measured by the DMFT (decayed, missing, and filled teeth) score, and to find out if early intervention should be considered. We studied
19 patients who had 431 mesio-angular mandibular third molars removed. Variables recorded were age, primary indication for removal, and
he DMFT score. Indications for removal included distal cervical caries (DCC) in the mandibular second molar (n = 180, 44%), pericoronitis
n = 131, 32%), and caries and related disease (n = 62, 15%). The frequency of distal cervical caries (DCC) in the mandibular second molar
ncreased linearly as patients became older and was the most common reason why mesio-angular third molar teeth were removed. This
uggests that patients should be advised of the consequences of retaining these types of third molars, and offered prophylactic removal of

symptomatic teeth.

 2019 Published by Elsevier Ltd on behalf of The British Association of Oral and Maxillofacial Surgeons.
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ntroduction

esio-angular impaction of mandibular third molars
maMd3M) is the most common type of impaction, and can
ontribute to a variety of common disorders such as peri-
oronitis, dental caries, and periodontal disease.1–3 More
mportantly, mesio-angular mandibular third molars that are
artially erupted can cause distal cervical caries (DCC) in the
econd molar, which can have serious consequences.4–12 A
ecent study suggested that this accounts for the loss of up
o 40% of second molars, with the remaining 60% requir-

1
ng restoration. Its incidence varies from 2% −  14% of
atients who have third molars removed, but these figures
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elate to all categories of teeth rather than to specific types of
mpaction.3,5,13–16

If all, or a large proportion of, partially-erupted third
olars lead to DCC in the adjacent tooth, then early inter-

ention and prophylactic removal of the third molar should
e considered because the risk of retention could outweigh
he cost of early removal.12 If this is the case, then the
ational Institute for Health and Care Excellence (NICE)
uidance may be in conflict with the reality of retention (par-
icularly of mesio-angular mandibular third molars) because
f the risk they pose. However, as we cannot tell which
atients will be affected, early intervention must still be
uestioned.

Our aim therefore was to study the characteristics of

atients who had mesio-angular mandibular third molars
emoved, and to establish whether early intervention should
e considered.

 of Oral and Maxillofacial Surgeons.
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Table 1
Disease/principal indications for removal of 413 mesio-angular mandibular
third molars (MAMd3M) (225 unilateral and 94 bilateral) in 319 patients.

Diagnosis for removal of
MAMd3M

No. (%) removed

1 Distal caries in the
mandibular second molar
(Md2M DCC)

180 (44)

2 Pericoronitis 131 (32)
3 Caries & related disease

(C&RD)
62 (15)

4 Periodontal disease 13 (3)
5 Prevention of distal

cervical caries in the
second molar

14 (3)

6 Odontogenic cyst 5 (1)
7 Preorthodontic/orthognathic

treatment
5 (1)

8 External resorption of
second molar

2 (<1)

9 Prophylactic secondary to 1(<1)
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ethod

s part of a larger study, we collated and retrospec-
ively assessed data on 1011 patients who had mandibular
hird molars removed over a two-year period (January
013–January 2015).3 The variables recorded were age, sex,
ngulation of the impacted tooth, primary indication for its
emoval, and the DMFT score as a basic measurement of
ental health.The primary aim of the present study was to
dentify the indications for the removal of mesio-angular teeth
n patients grouped according to age (five-year age groups),
o find out if the disease varied, and to consider the diagnoses
n relation to their dental health as measured by the DMFT
core.

A total of 319 patients had mesio-angular teeth removed
mesial inclination related to the perpendicular of the occlusal
lane). “Pericoronitis” referred to all variants of the condi-
ion, and “caries and related disease” to all teeth that were
emoved because of, or as a consequence of, dental caries.

tatistical  analysis

he original sample size was calculated by a power calculator
Gpower 3.1.5, Universität Düsseldorf), which allowed for a
I of 95% with a 5% margin of error (standard power level
f 80% and alpha level of p = 0.05). A sample size of 969 was
alculated, but 1011 patients were ultimately assessed.

The sample and outcome characteristics were summarised
sing descriptive statistics. The mean age of the patients for
ifferent diseases and type of impaction were compared using
ne-way ANOVA. Significance was assumed at the 5% level,
nd analyses were done with the help of IBM SPSS Statistics
or Windows, version 23.0 (IBM Corp).

esults

 total of 319 patients had 413 mesio-angular mandibu-
ar third molars removed (225 unilateral and 94 bilateral).
he mean age of all the patients was 30.1 years (n = 319,
D:7.7 years, range 12-67 years).

Table 1 shows the indications for removal. DCC in the
econd molar, pericoronitis, caries and related disease, odon-
ogenic cyst, and periodontal disease, were defined as the
rincipal indicators because they were the most common and
ost important. These only were included in the descriptive

nalyses, as the incidence of the others, when spread across
he age groups, was not significant.

ge  and  disease

ig. 1 shows the mean age of patients who required the

emoval of teeth by principal diagnoses. For the most com-
on diseases, the mean age varied with the type of disease.
atients who had pericoronitis were significantly younger

t
5
2

GA
Total number removed 413

han those with caries or those with DCC in the second molar
p < 0001).

MFT

o allow comparison with the 2009 Adult Dental Health
urvey (ADHS), the mean DMFT score was calculated
or 10-year age ranges of patients who had mesio-angular
andibular third molars removed because of pericoronitis,
CC in the second molar, and caries and related disease

Fig. 2).17 The mean score based on these most common
iseases was comparable with each disease but roughly 50%
ower than the ADHS for each of the 10-year age ranges.
he only exception to this was patients aged between 45 and
4 years who had caries and related disease. In this group it
as comparable to that in the ADHS 2009. The mean DMFT

cores of patients from the main database of 1011 patients
lso showed a DMFT that was 50% lower than the ADHS for
ach of the 10-year age ranges.3

isease  distribution

ig. 3 shows the most common indications for the removal of
esio-angular mandibular third molars by age group. Other

ndications constituted a small proportion of patients and
ffered no descriptive analyses. The age range of all the
atients was 12-67 years, and that of those with the principal
iseases was 17-67 years (a 67-year-old patient had one tooth
emoved but this is not shown on the graph).

In the younger age groups, pericoronitis was the most com-
on reason for removal, and accounted for 78% of all the
eeth removed in those aged 15-19 years (n = 18/23 teeth);
5% in those aged 20-24 (n = 39/71 teeth); 41% in those aged
5-29 (n = 55/134), and 14% in those aged 30-34 (n = 13/93).
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Fig. 1. Mean age (years) of patients requiring removal of mesio-angular mandibular third molars (MAMd3M) based on principal diagnoses. The graph shows
that for the most common diseases, the mean age of patients who had MAMd3M removed varied with the type of disease. Patients who had pericoronitis were
significantly younger than patients with Md3M caries (p < 0.001; df 149, F = 21.8) or those with distal cervical caries in the second mandibular molar (Md2M
DCC) (p < 0001; df 243, F = 74.5).

Fig. 2. Mean decayed, missing, filled teeth (DMFT) scores for patients who had mesio-angular mandibular third molars (MAMd3M) removed, based on principal
diagnoses, and compared with all third molars (Md3M) removed and the results of the Adult Dental Health Survey (ADHS) 20093,17 (Md2M DCC = distal
c ses, the
a han the
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ervical caries in the mandibular second molar). For the most common disea
ll patients requiring removal of Md3M, though approximately 50% lower t

he incidence of caries and related disease ranged from 10%
 20% in all age groups. No patients under the age of 20 had
CC in the second molar, but it was the primary indication

or the removal of mesio-angular mandibular third molars
n 21% of those aged 20-24 (n = 15/71 teeth), 35% of those

ged 25-29 (n = 47/134 teeth), and 68% of those aged 30-34
n = 63/93 teeth). In each of the older age groups the propor-
ion removed was generally over 60%, but the total number of

T
m

 mean DMF of patients who had MAMd3M removed was comparable with
 AHDS 2009 for comparable age groups.

atients in each of these groups decreased with age, as fewer
hird molars are retained into older age.

iscussion
he diseases that contribute to the removal of third
olars are generally reported independent of the type of
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Fig. 3. Percentage distribution of principal disease indicators for removal of mesio-angular mandibular third molars (MAMd3M) based on five-year age groups.
A total of 413 teeth were removed from 319 patients. Other indicators constituted a small number of patients and offered no descriptive analysis and are not
s e with p
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hown on the graph. Overall, ages ranged from 12 to 67 years, and for thos
ad 2 MAMd3M removed for orthodontic reasons and a 67-year-old patie
CC = distal cervical caries in the mandibular second molar; Md3M C&RD

mpaction,1,15,18–20 which gives a comprehensive illustration
f the disease, but does not show the effect of variables such
s age and type of impaction. Our study solely evaluated dis-
ase in patients with mesio-angular mandibular third molar
eeth.

Pericoronitis is commonly reported to be the main indi-
ation for the removal of mandibular third molars and those
hat are mesio-angular,1,3,15,20 but in our study, most were
emoved because of DCC in the second molar (44%). A pre-
ious study reported that as the mean age of the third-molar
atients increased, caries and its variants (C&RD) become
he most common primary reason for removal.21 The large
ncidence of DCC in this group also reflects the fact that those
aving third molars removed are now older than previously
eported, and present with a different spectrum of disease.

The mean age of patients with pericoronitis (25.5 years
ompared with 30.6 years for caries and related disease:

 < 0.0001; df 149; F = 21.8, and 32.8 years for DCC in the
econd molar: p < 0.0001; df 243; F = 74.5) confirms that it
s a disease of younger patients (Fig. 1). From the data, 55%
f all mesio-angular third molars were removed before the
ge of 30 years, and pericoronitis was the most common
eason (49%). In comparison, DCC in the adjacent second
olar tooth accounted for 27% of the teeth removed in

atients under 30, and for 65% of those removed in older
atients. Pericoronitis accounted for only 10% of all the
eeth removed in those over 30, with most of these being
n the 30-34 age range (Fig. 1). Caries and related disease
ccounted for roughly 15% of all the teeth removed, and the
ncidence remained relatively uniform across the age groups
range 10% - 20%). The increasing frequency of DCC in the
andibular second molar as patients become older has pre-
iously been suggested,6,16 but these studies did not reflect
r compare their results with other clinical indications, or did
ot have comparable age groups. It is noteworthy that in this

A
s
c

rincipal disease indicators from 17 to 67 years one patient under 15 years
ne MAMd3M removed but these are not included on the graph) (Md2M

s and related disease in the mandibular third molar).

tudy the frequency of caries and related disease remained
elatively constant in each of the age groups, but the fre-
uency of DCC in the adjacent tooth increased, even though
oth diagnoses are caries.

Most mesio-angular mandibular third molars are removed
efore the age of 30 years whilst the number of older people
etaining them decreases. It is this group that may have prob-
ems with DCC in the adjacent second molar. As patients
ecome older, the frequency of pericoronitis as the main
eason for removal declines, but conversely DCC increases
Fig. 2). Most patients with a mesio-angular mandibular
hird molar will have it removed due to pericoronitis when
ounger, before the potential for DCC in the second molar
an be realised. Those patients who retain their mesio-angular
andibular third molars into later life are at significant risk

f developing DCC in the adjacent second molar. The reason
hy we do not always find it is because a large proportion of
esio-angular teeth are removed before it can occur.
It has been reported that the mean DMFT scores of patients

ith DCC in the second molar were roughly 50% lower than
hose of comparable age groups in the ADHS 2009.4,5 This
uggested that patients with low scores may be more likely
o have DCC, as low scores suggest better oral hygiene, a
educed likelihood of pericoronitis, and consequent reten-
ion of the mesio-angular mandibular molar into later life. In
ur study the mean DMFT scores for patients with DCC were
lso 50% lower than those in the 2009 ADHS, as were the
ean DMFT scores for patients with the other main types

f disease associated with mesio-angular mandibular third
olars (Fig. 1). In addition, the mean DMFT scores for all

atients having mandibular third molars removed was also
oughly 50% less than the comparable age ranges from the

DHS 2009.4 Good dental health, as measured by the DMFT

core cannot therefore be used as a predictor of any spe-
ific disease in people with mesio-angular mandibular third
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olars. It suggests instead that all patients with partially-
rupted mandibular third molars are at risk of disease, and not
hat patients with better dental health are more or less prone.
ow scores cannot, therefore, be used to refute the possibility
f future problems with impacted third molar teeth.

The relative incidence of DCC in patients who require
emoval of a third molar has been reported to be between 4%
nd 14%.3,5,13–16 These figures, however, include all types
f impaction and disguise the fact that DCC primarily affects
atients with mesio-angular mandibular third molars. Hori-
ontal mandibular third molars are also associated, but the
ncidence is only 9%.3 The inclusion of patients with other
ypes of impactions that do not contribute to DCC of the sec-
nd molar dilutes the clinical significance, and it would be
nappropriate to base the widespread prophylactic removal of
ll third molars on such a small proportion of patients. How-
ver, as 44% of all mesio-angular third molars, and 65% of
hose in patients over 30 years of age, are removed because
f DCC, then prophylactic intervention may be helpful in
atients with partially erupted mesio-angular mandibular
hird molar teeth.

In most cases, third molar disease will principally affect
he third molar tooth alone. In such cases, leaving it until dis-
ase occurs may be appropriate, but the prevention of DCC
ust be considered for those patients with mesio-angular
andibular third molars. Watchful waiting and radiographic

bservation are pointless, as once the disease has occurred, it
s too late.12,22 If the potential for DCC to develop is signifi-
ant, then it reopens the debate about early intervention and
rophylactic removal of third molars, specifically those that
re mesio-angularly impacted.

The results of this study suggest that it is becoming eas-
er to qualify and quantify the relative risks of mandibular
econd molar DCC. NICE relies on the outcomes of ran-
omised controlled trials to determine healthcare policy and
uidance,23 but this level of evidence to support or refute pro-
hylactic removal does not exist, and clinical trials to measure
he results of retention would be unethical. Case series such
s these are often discarded because of potential bias, but they
re the best that are available.

The NICE guidance advises against the removal of
isease-free impacted third molars, stating that there is no
eliable evidence to support any benefit to health.24 However,
etention of mesio-angular mandibular third molars risks the
ormation of DCC in the second molar and its development
an result in the loss of 40% of second molars.12 Early inter-
ention should be considered in the management of these
atients and will involve removal of the third molar, or coro-
ectomy, where there is a high risk of injury to the inferior
ental nerve.

onclusion
e recommended that all patients with asymptomatic,
artially-erupted mesio-angular mandibular third molar teeth

1

Maxillofacial Surgery 57 (2019) 306–311

re informed of the relative risks of long-term retention and
he development of DCC in the adjacent second molar, and
hat consideration is given to the early, prophylactic removal
f mesio-angular mandibular third molars when appropriate.
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