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Distal caries in a second molar is more dif-
fi cult to detect clinically in the presence of 
a mesioangular third molar. If these lesions 
remain undetected they will progress, which 
can lead to the need for root canal treat-
ment or extraction of the second molar (Fig. 
1). The clinician therefore faces a dilemma. 
Do we remove the mesioangular third molar 
while no disease is present, with the surgi-
cal trauma and risks which this involves? 
Or do we monitor these patients, accepting 
a risk of caries in the second molar and 

INTRODUCTION
Mesioangular wisdom teeth which are 
partially or fully erupted have been impli-
cated in the development of caries in the 
distal aspect of the corresponding second 
molar.1-4 Historically, prophylactic removal 
of third molars was common but numerous 
studies have shown there to be insuffi cient 
evidence to support this line of manage-
ment.5-11 Guidelines from the National 
Institute for Clinical Excellence were intro-
duced in 2000 and are currently in use in 
England and Wales.12 As a result of this 
many mesioangular third molars are not 
removed and are retained until later life.

Introduction  Distal caries in lower second molars has been associated with mesioangular third molars. Caries detec-
tion and restoration can be diffi cult. If caries progresses, root canal treatment or extraction of the second molar can be 
necessary. Aims  To identify the prevalence of caries in lower third molars and the distal aspect of corresponding lower 
second molars in patients referred for lower third molar assessment. Methods  Analysis of OPG X-rays for 420 consecutive 
patients (776 third molars) referred to three maxillofacial centres over a fi ve month period. Results  Thirty-four percent 
of third molars were mesioangular. There was radiographic evidence of distal second molar caries in 42% of these. When 
unerupted mesioangular third molars were excluded this increased to 54%. There was no difference in age or dental health 
of these patients compared to the whole group. There was no angulation of the mesioangular third molar for which distal 
caries in the second molar was more likely. Conclusion  Distal caries in lower second molars related to a mesioangular 
third molar is a common fi nding in oral and maxillofacial patients in secondary care, especially if the third molar is fully or 
partially erupted. If such a third molar is left in situ, close monitoring and regular bitewing radiographs are recommended.

the possible need for restoration, root canal 
treatment or extraction of the second molar 
if clinical monitoring or patient compliance 
are sub-optimal?

The aim of this study was to identify the 
prevalence of caries in wisdom teeth and 
corresponding second molars in patients 
referred to our oral and maxillofacial 
departments. We also attempted to identify 
if caries was more likely for a particular 
range of angulation of the mesioangular 
third molar.
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• Describes referral patterns to oral and 
maxillofacial units for lower third molars.

• Highlights the association between 
mesioangular lower third molars and distal 
caries on the adjacent second molar.

• Shows the importance of close monitoring 
and regular bitewing radiographs when a 
mesioangular third molar is present.

• Questions whether prophylactic removal 
of mesioangular third molars may be of 
benefi t to some patients.
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Fig. 1  A second molar with distal caries removed at the same time as the adjacent 
mesioangular third molar
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METHODS
A pilot study was conducted over a two 
month period in 2007 in the oral and max-
illofacial unit at a district general hospi-
tal in Surrey (hospital A). The results of 
this were presented at the local regional 
audit and other centres were invited to 
join a more expansive study. Two further 
oral and maxillofacial units from district 
general hospitals in the Surrey area where 
recruited (hospitals B and C).

A clinician from each of the participat-
ing units was allocated as the chief data 
collector for that unit. Data collection com-
menced on 1 February 2008 and ended on 
30 June 2008. Data were collected on each 
new patient clinic for patients referred to 
the department for assessment of one or 
both lower third molars. Eruption status 
was recorded at the time of consultation. 
All other data was collected after analysis 
of the patient’s OPG X-ray. If a lower third 
molar was lone standing (ie no correspond-
ing second molar present), it was excluded 
from the study. Hospitals A and C used the 
digital ‘PACS’ X-ray system while hospital 
B used the traditional ‘hard copy’ type.

For each patient the following data were 
recorded:

Hospital number• 
Patient age on date of consultation• 
DMFT (decayed, missing, fi lled teeth) • 
score was recorded by analysing all 
teeth except wisdom teeth. Teeth 
which were decayed, missing for 
non-orthodontic reasons or fi lled 
were allocated a score of 1. The DMFT 
score was used as a basic means of 
analysing overall dental health in 
the subjects. If distal caries was the 
only lesion present on a lower second 
molar, this tooth was given a score of 
zero. As we were looking specifi cally 
at this lesion, this allowed us to 

compare the dental health of those 
patients with and without distal caries 
on the second molar
Eruption status of each lower wisdom • 
tooth present, ie fully erupted, partially 
erupted or unerupted
Angulation of the lower wisdom tooth • 
as per Winter’s classifi cation13

Radiographic evidence of caries or • 
restoration in the lower third molar
Radiographic evidence of caries or • 
restoration in the distal surface of the 
lower second molar
For all lower third molars classed as • 
mesioangular, the angulation of the 
lower third molar was recorded. This 
was defi ned as the angle created by 
the intersection of a line through 
the occlusal plane of the third molar 
and the mandibular occlusal plane 
as shown in Figure 2.1 As lack of 
sharpness of the OPG X-ray was 
occasionally encountered, the angle 
was recorded to the nearest fi ve 
degrees.

After X-ray analysis, the data collected 
by each centre were reviewed by one of 
the other clinicians in the study. All X-rays 
for third molars recorded as mesioangular 
were re-analysed by the second clinician 
with specifi c focus on the presence of car-
ies and the angulation of the third molar. 
If there was a disagreement as to the pres-
ence of caries, the X-ray was re-analysed 
by both clinicians. If an agreement could 
not be reached on the presence or absence 
of caries, the patient was excluded from 
the study. The fi nal value for the angula-
tion of the third molar was taken as the 
mean of the values recorded by each of 
the two assessors.

All analysis was undertaken by clini-
cians working either full- or part-time 
in oral and maxillofacial units. Analysis 
at hospital A was undertaken by two 

staff grades. Analysis at hospital B was 
undertaken by an associate specialist and 
a staff grade. Analysis at hospital C was 
undertaken by a senior house offi cer and a 
staff grade.

All results were recorded in a data-
base and data was imported into SPSS 
version 12.0.01 (SPSS Inc.) for analysis. 
Inter-observer variability was calculated 
using Cohen’s kappa statistic. Associations 
between variables were investigated 
using the chi-square test and odds ratios 
were calculated.

RESULTS
Data were recorded for 439 consecutive 
patients over the fi ve month data col-
lection period. Nineteen patients were 
excluded as the X-ray was unavailable, 
resulting in the analysis of 420 patients: 
213 from hospital A, 118 from hospital B 
and 89 from hospital C.

After analysis by two clinicians, there 
was a difference in opinion regarding the 
presence of caries in 34 cases. However, 
there was a good level of agreement 
between observers. For caries in the third 
molar the level of agreement was K = 0.85 
(95% CI 0.78-0.92) and for distal second 
molar caries it was K = 0.86 (95% CI 0.80-
0.92). When those X-rays causing a dif-
ference of opinion were analysed by both 
clinicians together, a consensus of opinion 
was reached in all of the cases.

The median age of patients was 28 years 
(range 14-88, SD = 11.0) and the median 
DMFT score was 5 (range 0-27, SD = 4.9). 
As the majority of patients had two lower 
wisdom teeth present, 776 lower wisdom 
teeth were analysed in total. Of these, 
136 teeth were classifi ed as unerupted, 
493 as partially erupted and 147 as 
fully erupted.

The frequency of the various Winter’s 
angulations are shown in Table 1. There 
was no difference between the ages of 

Fig. 2  X-ray of patient in Figure 1 showing 
how angulation of third molar was calculated

Table 1  Winter’s angulation for study population

Winter’s angulation n Percentage

Distoangular 195 25.1

Vertical 261 33.6

Horizontal 53 6.8

Mesioangular 267 34.4

Total 776 100
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to 21% for the other groups combined. 
Furthermore, the odds ratio revealed that 
mesioangular third molars were 1.6 times 
more likely to be carious than other groups 
combined.

Distal second molar caries was also sig-
nifi cantly associated with mesioangular 
third molars (χ2 (1) = 138.0, p <0.0001). 
For the mesioangular group 42% had dis-
tal second molar caries compared to 7% 
for other groups combined. The odds ratio 
indicated that mesioangular third molars 
were 9.4 times more likely to have distal 
caries in the associated second molar than 
the other groups combined.

Looking specifi cally at mesioangular 
teeth, 267 teeth were analysed, of which 
74 (28%) were classifi ed as unerupted, 176 
(66%) as partially erupted and 17 (6%) as 
fully erupted. Of the 78 cases with caries 
in the third molar, the median age was 
28 years (range 18-57, SD = 7.5) and the 
median DMFT was 5 (range 0-16, SD = 
3.4). Of the 113 cases of caries in the distal 
aspect of the corresponding second molar, 
the median age was 28 years (range 16-64, 
SD = 8.9) and the median DMFT was 5 
(range 0-16, SD = 3.8). This shows that 
there was no difference in either the age of 
presentation or DMFT of patients with car-
ies in the distal aspect of the lower second 
molar or third molar compared to wisdom 
tooth referrals as a whole.

When the angulations of the third molars 
were considered and divided into groups 
with intervals of 15 degrees, we found 
there was no difference between these 
groups with respect to caries in the third 
molar or the distal aspect of the second 
molar (refer to Figs 5 and 6).

The eruption status of the third molar 
was considered in relation to the preva-
lence of caries in the third molar and distal 
aspect of the second molar respectively. 
One percent of unerupted, 38% of partially 
erupted and 59% of fully erupted mesio-
angular third molars were carious. There 
was distal second molar caries in 11% of 
unerupted, 55% of partially erupted and 
53% of fully erupted mesioangular third 
molars. Given that the prevalence of car-
ies in the unerupted groups is low, if we 
exclude unerupted teeth the prevalence of 
caries in the third molar is 77 out of 193 
(40%) and the prevalence of caries in the 
distal aspect of the second molar is 105 
out of 193 (54%).

DISCUSSION
It has been reported that the selection of 
a population sample for analysis of third 
molars would be diffi cult as a random 
sample of the general population would 
be required and the taking of radiographs 
from such persons is ethically question-
able.2 We accept that this sample has 
some bias in that most patients have been 
referred by their general dental practi-
tioner, making the presence of pathology 
more likely.

The age of the study population was 
similar to other studies.3,14 The breakdown 

the patients in the four groups.
In total 183 of the 776 lower third 

molars (23.6%) were carious. Distal car-
ies was identifi ed in the second molar in 
150/776 (19.3%). Figure 3 shows the prev-
alence of caries in the lower third molar 
relative to Winter’s angulation and Figure 
4 shows the prevalence of caries in the 
distal aspect of the lower second molar 
relative to Winter’s angulation.

Third molar caries was signifi cantly 
associated with mesioangular third molars 
(χ2 (1) = 7.2, p <0.007). This refl ects the fact 
that 29% of the mesioangular group had 
caries in the lower wisdom tooth compared 
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Fig. 3  Prevalence of caries in lower third 
molar for Winter’s angulation

Fig. 4  Prevalence of distal second molar 
caries for Winter’s angulation

Fig. 5  Prevalence of third molar caries for 
various angulations of mesioangular third 
molar

Fig. 6  Prevalence of distal second molar 
caries for various angulations of mesioangular 
third molar
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of angulations was similar to other stud-
ies apart from the horizontal group, which 
was slightly smaller in our study.2,3 Taking 
all radiographs together, the prevalence 
of distal second molar caries was 19.3%, 
which is more than in Turkish (12.6%),15 
Swedish (13%) and Thai (13%) studies but 
less than American (26%) and Jordanian 
(21.5%) samples.16-19

From our results it is clear that distal 
caries in a second molar related to a mesio-
angular third molar is a problem in Surrey. 
Taking the three participating units as a 
whole, 113 of the 267 mesioangular teeth 
had caries in the distal aspect of the cor-
responding second molar, which equates to 
approximately fi ve teeth per week of the 
study. We suggest that extrapolating this 
nationwide would show a large number 
of lower second molars requiring resto-
ration, root canal treatment or extraction 
due to the presence of a mesioangular 
third molar. This is to the detriment of the 
patient’s overall dental health and poten-
tially to the fi nances of the patient and 
health service.

Other studies suggest that distal caries 
in the second molar is a disease of older 
patients.1,20-22 McArdle and Renton found 
the median age of patents with distal cer-
vical caries in the second molar to be 30 
and for their DMFT score to be approxi-
mately half the mean score for the gen-
eral population for various age groups.23 
They also found that 82% of mesioangular 
third molars causing distal cervical caries 
were of an angulation between 40 and 80 
degrees.1 We did not fi nd a difference in 
the age of patients with a mesioangular 
third molar and distal caries in the second 
molar when compared to the group as a 
whole (median age of both groups was 
28). Neither did we fi nd a difference in 
the DMFT score of the two groups (median 
score for both groups was 5). Our larger 
sample size and the fact that our popu-
lation was Surrey patients may account 
for this difference. Also, we analysed 
all carious lesions whereas McArdle and 
Renton studied only those patients whose 
second molars had been extracted due to 
distal caries. We found 73% of cases of 
second molar distal caries to be associ-
ated with a mesioangular third molar with 
an angulation of 30-75 degrees, but car-
ies also occurred at high levels in other 

groups. It was not possible to identify a 
range of angulation for which caries was 
more likely.

CONCLUSION
The authors are in agreement with the 
NICE guidelines,12 in that all unerupted 
third molars as well as partially or fully 
erupted third molars classed as vertical, 
horizontal or distoangular should be left 
in situ, providing they are pathology and 
symptom free. However, we feel that the 
mesioangular third molar which is par-
tially or fully erupted and is related to 
a lower second molar requires special 
consideration. Our study shows a high 
prevalence of patients being referred 
with distal caries in lower second molars 
where a partially or fully erupted mesio-
angular third molar is present. We accept 
that with careful monitoring, these lesions 
may be picked up early, which allows the 
mesioangular third molar to be removed 
and subsequent restoration of the second 
molar. However in our experience these 
patients tend to present with an advanced 
carious lesion which in turn is diffi cult to 
restore. General dental practitioners seem 
reluctant to attempt restoration of these 
teeth until the offending third molar is 
removed, which will allow the lesion to 
progress further while the patient awaits 
surgery. Removal of a third molar is not 
without risks, which can be signifi cant.12,21 
However, we feel that when a partially or 
fully erupted mesioangular third molar 
is present the possibility of caries in the 
lower second molar should be discussed 
as part of the consent process. If the tooth 
is left in situ, the importance of careful 
monitoring, regular bitewing radiographs, 
oral hygiene instruction and preventative 
advice should be stressed to both general 
dental practitioner and patient. If the joint 
decision between clinician and patient is 
for extraction of the third molar, the cur-
rent NICE guidance does not encourage 
this. We feel that our study casts some 
doubt on this view and a further larger, 
possibly nationwide study would be use-
ful. In addition, further research into the 
fate of second molars with distal caries 
related to mesioangular third molars would 
be benefi cial, as would research into the 
attitudes of general dental practitioners to 
restoring these teeth.
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