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million per annum1 and around £22 
million to the private sector.2 The enor-
mous number of teeth removed in the UK 
prompted researchers to assess the type 
of practice conducted here and in 1998 a 
study had estimated that around 20-30% 
of third molars that were removed in the 
UK did not fulfi l the American National 
Institutes of Health criteria for removal 
and were, therefore, removed prophylac-
tically.3 This was followed by the pub-
lication of guidelines by the NICE4 and 
SIGN5 on the management of impacted 
lower third molars and, possibly as a 
result, the number of impacted wisdom 
teeth removed in the UK started to fall. 
In addition, it is believed that changes 
in the legislation on the prescription of 
general anaesthesia have also resulted 

INTRODUCTION
In the past decade there has been much 
discussion on the management of 
impacted wisdom teeth. In the 1990s the 
cost of third molar surgery to the NHS 
was estimated to be approximately £30 

Aim  To determine the potential of a pathology-free impacted lower third molar to cause symptoms within a year and 
whether these symptoms can be linked to clinical characteristics, lifestyle or socio-demographic status. Design  One-year 
prospective cohort study of patients registered in general dental practice in Scotland with at least one asymptomatic 
impacted lower third molar. Methods  All general dental practices with panoramic radiography facilities in Tayside, Fife 
and Greater Glasgow (Scotland, UK) were invited to participate in the study. Orthopantomographs taken between 1995 and 
2002 were reviewed and eligible patients were contacted and invited to participate. Patients were assessed in their own 
dental surgery by the same research dentist. In this baseline assessment, the presence of impaction was confi rmed and all 
patients with a previous history of symptoms and/or pathology were excluded from further analysis. Clinical characteristics 
such as the angulation and the degree of impaction were recorded. Patients also completed a socioeconomic questionnaire. 
Eligible patients were re-assessed by the same research dentist one year later when they were asked about their experience 
of symptoms within the past year. Information was cross-referenced with patients’ dental records. Results  A total of 613 
patients attended the baseline appointment. Of those, 30 (4.89%) had a history of symptoms and were excluded from the 
study, leaving 583 (95.10%) eligible patients. From those, 421 (69%) patients with a total of 676 lower third molars were 
examined one year later. 22.67% of all vertically impacted teeth examined had developed symptoms, along with 13.15% 
of all mesially impacted, 30.69% of all distally impacted and 6.45% of all horizontal third molars. This association was 
statistically signifi cant (p ≤0.001). 23.05% of all partially erupted teeth and a surprising 10.49% of all unerupted teeth 
were associated with symptoms during the study period. This association was also signifi cant (p ≤0.001). There was also a 
statistically signifi cant inverse association between the development of symptoms and age (p = 0.0028). Conclusions  The 
predictability that an impacted lower third molar will develop symptoms in future remains unclear. However, some clinical 
characteristics such as the angulation, the degree of impaction and the patient’s age could be useful in predicting the 
likelihood of future symptomatology.

in a reduction in surgical extractions of 
impacted third molars.6

Are we right to be removing fewer third 
molars? Although the current literature 
on wisdom teeth is vast, the predictabil-
ity that an impacted and pathology-free 
third molar will go on to develop disease 
is still uncertain. In 2005 a Cochrane Oral 
Health Group systematic review found no 
evidence to support or to refute the pro-
phylactic removal of impacted wisdom 
teeth.7 The main clinically relevant ques-
tions are: ‘What percentage of pathology-
free impacted third molars will remain free 
of disease if retained?’ and ‘How can we 
predict the likelihood of development of 
disease in these teeth?’

There is a lack of reliable evidence for 
the predictability that an unerupted and 
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• Sheds more light onto the natural history 
of impacted lower third molars.

• Correlates the development of symptoms 
with some clinical characteristics.

• Provides the general dental practitioner 
with more knowledge that could help 
when deciding whether or not to extract 
an impacted third molar.

• Encourages debate in relation to current 
practice within the United Kingdom.
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pathology-free third molar will cause dis-
ease.8,9 A clinician’s decision, therefore, 
has to be based on clinical and radio-
graphic factors and also on the clinician’s 
own perception and experience. Absolute 
indications and contra-indications for the 
removal of asymptomatic third molars 
cannot be established because there are no 
long-term studies on this subject at the 
present.8 Data that could help the clini-
cian to decide what is the best treatment 
for a specifi c patient or case would be of 
great value.

Most recent publications on the man-
agement of impacted wisdom teeth favour 
non-intervention over extraction and 
although this approach seems to be the 
most reasonable, there are no conclusive 
studies to prove or disprove it. The aim of 
this study was to determine the potential 
of a pathology-free impacted lower third 
molar to be associated with symptoms and 
whether these symptoms can be linked to 
a particular clinical characteristic, lifestyle 
or socio-demographic status.

METHODS
The study was conducted entirely in the 
primary care setting. Three centres were 
involved: Tayside, Fife, and Greater 
Glasgow, Scotland, UK, with a total of 
14 dental surgeries. The study received 
approval from respective research ethics 
committees in the centres studied. Patients 
were invited by a letter and/or a telephone 
call to attend an appointment in their own 
dental surgery where they would be seen 
by the ‘wisdom tooth research dentist’. 
They also received a patient information 
leafl et with more details about the study.

To avoid exposing patients to irradia-
tion it was decided that the best approach 
would be to recruit patients with impacted 
wisdom teeth who had already had a pano-
ramic radiograph taken. Of course, this can 
generate selection bias and as a measure 
to decrease the probability of this type of 
bias, all patients with a history of prob-
lems with their lower third molars were 
excluded. The inclusion criteria for the 
study were:

To be a registered patient within the • 
dental primary care system of one of 
the three regions involved
To be aged 18 to 70 years• 
To have at least one impacted lower • 
third molar

To have had a panoramic radiograph • 
taken between 1995 and 2002
To have no current or past symptoms • 
associated with impaction of 
third molars.

The baseline examination was con-
ducted by a research dentist assisted by a 
dental nurse. All patients at baseline and 
at follow-up were assessed by the same 
dentist and the research dentist was cali-
brated externally against an oral surgeon 
also involved in the study. The angulation 
of the impaction was classifi ed into mesio-
angular, disto-angular, vertical or horizon-
tal based on the radiograph avaialble10 and 
into partially erupted or unerupted accord-
ing to the communication with the oral 
cavity, where a periodontal probe was used 
in the distal of the lower second molar to 
establish communication in cases where it 
was not obvious. Patients reporting symp-
toms or presenting pathology associated 
with their impacted wisdom teeth were 
excluded from further analysis.

The other variables noted were the aver-
age number of teeth, a basic periodontal 
examination (BPE),11 gingival bleeding as 
measured by the Marginal Bleeding Index 
(MBI)12 and the presence of plaque (PI) 
measured by the Oral Hygiene Index,13 

gender, age and postcode (in order to 
obtain deprivation category as proposed 
by Carstairs and Morris).14 These clini-
cal variables are summarised in Table 1. 
Patients also completed a questionnaire 
which asked questions relating to educa-
tion, employment, frequency of brush-
ing, use of mouthwashes, tooth fl ossing, 
frequency of attending dental check-ups, 
time of last dental appointment, reason 
for last dental appointment, smoking and 
alcohol intake.

This population of patients with symp-
tom-free impacted lower third molars was 
re-assessed one year later. In the follow-
up appointment the presence of impacted 
lower tooth (or teeth) studied was noted 
and patients were asked about symptoms. 
Symptoms observed were pain and infec-
tion (or history of past infection) and car-
ies in the third molar or visibly detectable 
caries in the distal of the adjacent tooth. 
It is worth noting that although clinical 
caries is not a symptom but a sign, we still 
incorporated it in the ‘symptoms’ category 
as this is the only sign of pathology inves-
tigated in this study and the development 
of signs could only be measured by taking 
new radiographs, which would not be jus-
tifi able or accepted by an ethics committee. 
Questions included were: ‘Have you had 

Table 1  Clinical characteristics of 613 subjects attending the baseline appointment 
according to gender and age group

Clinical 
characteristics

Males Females

Age group 
1*

Age group 
2**

Age group 
3***

Age group 
1*

Age group 
2**

Age group 
3***

Mean number 
of teeth 26.22 26.17 20.14 26.22 25.85 23.33

Mean max BPE 2.09 2.61 2.93 1.65 2.03 2.78

Mean Gingival 
Bleeding Index 54.52% 47.05% 26.02% 38.41% 44.79% 24.07%

Mean Oral 
Hygiene Index 1.67 1.28 2.41 1.43 1.22 2.03

Angulation of impaction:

Mesial 49.5% 40.0% 11.1% 47.3% 31.1% 57.1%

Vertical 19.0% 16.7% 27.8% 30.7% 22.2% 14.3%

Distal 13.5% 13.3% 38.9% 16.0% 26.7% 14.3%

Horizontal 18.0% 30.0% 22.2% 05.0% 20.0% 14.3%

Degree of impaction:

Partially erupted 80.6% 30.8% 55.6% 71.2% 50.0% 16.7%

Unerupted 19.4% 69.2% 44.4% 28.8% 50.0% 83.3%

*18 to 34.9 years of age; **35 to 49.9 years of age; ***50 to 70 years of age
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Age and gender
From the younger age group (18 to 
34.99 years of age), 83 subjects (22.55%) 
developed some form of symptoms. Out 
of the age group of 35 to 49.99 years of 
age, 28 subjects (20.89%) developed symp-
toms in the year studied and similarly, for 
the older age group (50 years of age and 
above), only three subjects (5%) developed 
symptoms in the study period. Figure 1 
shows the distribution of the develop-
ment of symptoms over one year in the 
sample according to age. Pearson chi-
square tests showed that the inverse asso-
ciation between age and the development 
of symptoms in impacted wisdom teeth is 
statistically signifi cant (p = 0.0028). There 
was no statistically signifi cant difference 
in the development of symptoms between 
males and females.

Angulation and degree 
of impaction

When angulation of impaction was con-
sidered, the distally impacted lower third 
molar was associated more frequently with 
symptoms when compared to the other 

angulations. This association is statistically 
signifi cant (p ≤0.001) and its distribution is 
shown in Figure 2.

When we look at symptoms as SIGN 
symptoms only (infection, severe pain 
and caries) and discard any other type 
of symptoms, the distally impacted lower 
third molar still had a higher incidence of 
symptoms in the one-year study (24.69% 
of all distally-impacted third molars) when 
compared to the other angulations: verti-
cal 10.29%, mesial 5.48% and horizontal 
3.34%. This distribution is also statistically 
signifi cant (p ≤0.001).

23.05% of all partially erupted teeth 
became symptomatic when compared to 
only 10.49% of the unerupted teeth. This 
difference was statistically signifi cant 
(p ≤0.001) and is illustrated in Figure 3. 
When we only consider SIGN symptoms 
and disregard other symptoms, the dis-
tribution is still statistically signifi cant 
(p = 0.004).

This result was expected for two main 
reasons: fi rstly, the SIGN guidelines dis-
courage the extraction of deeply impacted 
teeth and secondly, for reasons discussed 

any pain coming from your wisdom tooth 
in the past year?’, ‘Have you had any dis-
comfort coming from your wisdom tooth in 
the past year?’, ‘Did you come to see your 
dentist in the past year due to problems 
with your wisdom tooth?’, ‘Has you dentist 
prescribed any antibiotics to you because 
of problems with your wisdom tooth in 
the past year?’ and ‘How many times did 
you have this problem in the past year?’. 
Patients reporting pain were asked to rate 
the pain on a 0-10 scale. Symptoms were 
defi ned as mild pain (scale 1-5), severe 
pain (scale 6-10), infection (pain + pre-
scription of antibiotics/and or irrigation), 
discomfort/irritation and food stagnation. 
Information was cross-checked with GDPs’ 
notes and in those few cases where there 
was a record of symptoms, patients were 
reminded of particular episodes.

It is imperative to note that not all symp-
toms included in this study were outlined 
as a reason for extraction according to the 
SIGN guidelines.5 These symptoms were, 
however, capable of causing an adverse 
reaction to patients and a decrease in one’s 
oral health-related quality of life.15

Pearson chi-square tests were used to 
test the hypothesis of association between 
clinical characteristics of impaction and 
the reported development of symptoms. 
All variables presented in the socioeco-
nomic questionnaire were analysed using 
t-tests to test for differences between 
patients who reported symptoms within 
the study period and those who were 
asymptomatic. We used SPSS 16.0 for all 
statistical calculations.

RESULTS
Six hundred and thirteen patients were 
recruited to the baseline appointment and 
out of those, 30 (4.89%) were excluded for 
having a history of symptoms arising from 
their impacted lower third molar(s), leaving 
a total of 583 patients who were included 
in the study. In the one-year follow-up 32 
patients were not contactable, leaving 551 
patients who again were invited to attend 
for a follow-up examination.

The fi nal number of patients examined 
at the one-year follow-up was 421 (69% of 
all patients examined at baseline) resulting 
in 676 lower impacted third molars exam-
ined at baseline and again at the one-year 
follow-up. Out of those, 562 teeth (83.13%) 
survived the study period symptom-free.
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Fig. 1  Development of symptoms associated with impacted lower third molars in one year
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Fig. 2  Development of symptoms in 114 previously symptom-free impacted lower third molars 
after one year according to angulation
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before, we could not irradiate patients for 
the purpose of this study and one could 
hypothesise that some of our unerupted 
teeth could be pathological but due to the 
short period of study (one year follow-up 
only), they were still asymptomatic. It is, 
however, imperative to note that there is 
a general consensus that unerupted teeth 
normally do not cause symptoms. These 
results could be explained by micro-com-
munication of the impacted tooth with the 
oral cavity that is unable to be detected 
by a periodontal probe, or alternatively by 
recall bias.

There were no statistically signifi cant 
differences between subjects who devel-
oped symptoms and those who did not 
develop symptoms for the average number 
of teeth, the maximum BPE scores, 
the average gingival bleeding index 
(MBI), and for the average mean plaque 
index (PI).

Socio-demographic characteristics
Student’s t-tests showed that all but one 
possible socio-demographic association 
were not statistically signifi cant. The asso-
ciation that was found to be signifi cant 
was ‘reason for last visit to the general 
dental practitioner (GDP)’, where 23.52% 
of subjects whose last visit to the GDP was 
prompted by a dental problem developed 
symptoms associated with their impacted 
lower third molar within the study period, 
whereas only 12.14% of those subjects 
whose last visit to their GDP was for a 
check-up or routine dental treatment 
developed some sort of symptom from 
their wisdom teeth. The p value is 0.041 
for this association.

The data found to have no statisti-
cally signifi cant associations (with their 
respective p values) were: education after 

minimum school leaving age (p = 0.191), 
employment status (p = 0.560), frequency 
of brushing teeth (p = 0.305), occasional 
use of mouthwashes (p = 0.116), occasional 
teeth fl ossing (p = 0.124), frequency of 
dental appointments (p = 0.133), length 
of time since patient last visited the den-
tist (p = 0.335), smoking (p = 0.291) and 
drinking 14 or more units of alcohol per 
week (p = 0.447).

Similarly, there were no statistically sig-
nifi cant associations between development 
of symptoms and deprivation category (p 
= 0.058) (Table 2).

DISCUSSION
Almost 70% of all patients attending the 
baseline appointment also attended the fol-
low-up. This translated into just over 30% 
attrition, which is remarkable for a dental 
primary care study. However, there were 
statistically signifi cant differences between 
those patients who attended the one-year 
follow-up appointment (n = 421) and those 
who failed to attend this appointment (n = 
152). Many research studies are criticised 
for lacking in patients from more deprived 
backgrounds. This study had a 13% fail-
ure rate in the most deprived category (7) 
contrasted with a 45% failure rate in the 
least deprived category (1). There were not, 
however, statistically signifi cant associa-
tions between development of symptoms 
and deprivation category (Table 2). This 
may imply that deprivation categories do 
not play a major role in the development 
of the symptoms studied; therefore, selec-
tion bias due to depcat scores might not 
have such an impact in the generalisabil-
ity of the results of this study. The sample 
size in this study is too small to estimate 
separate risks for different socio-economic 
groups; future, larger scale studies would 
permit such an analysis, but the fi ndings 
of this study must be viewed with caution 
in this regard.

Most participants in the study were 
below 35 years of age, and we acknowl-
edge the lack of older patients in the study. 
There are a few probable reasons for this. 
One possible explanation is the fact that 
many ‘older’ patients were subjected to 
different, more interventionist, extraction 
policies. This cohort effect may have infl u-
enced the results of our study in the sense 
that many older patients could have had 
their wisdom teeth removed in the past and 
those who retained their impacted lower 
third molars were ‘the best of the bunch’. 
This fact should also be considered when 
interpreting our results.

Over 30% of all distally impacted teeth 
caused symptoms in the study period. This 
may prompt the profession to ask ques-
tions such as ‘Should we start extracting 
more distally impacted mandibular third 
molars?’ Alternatively, can we be even 
more audacious and dare to ask the ques-
tion ‘Should we extract distally impacted 
lower third molars prophylactically?’ This 
is not an easy question to answer, as there 
is a confl ict of interest between the three 
main parties involved in the discussion. 
The fi rst party is the clinician, whose main 
aim is to provide the best treatment for the 
patient. However, all outcomes are depend-
ent on the interests of the second party 
involved in the discussion, the patient. The 
main interest of patients is presumably 
not having any pain, discomfort, physi-
cal or social disability,16 but what is worse 
for a patient? Having one, two or several 
episodes of pericoronitis for example, or 
going through the surgical extraction of an 
impacted mandibular third molar and its 
potential associated morbidity? This ques-
tion cannot be answered generically, as the 
responses would vary quite signifi cantly 
depending upon which person is asked and 
what previous pain experience the patient 
had. For example, one person experiencing 
two episodes of pericoronitis a year may 

Table 2  Development of symptoms within one-year according to Carstairs & Morris 
deprivation categories

Deprivation category 1 (least deprived) to 7 (most deprived)

1 2 3 4 5 6 7 Total

Symptoms 
within 
one year

No symptoms 42 34 42 99 47 37 6 307

Symptoms 12 10 19 10 12 37 14 114

Total 54 44 61 109 59 74 20 421

23.05%

80

267

10.49%
34

295

Partially erupted Unerupted

400

300

200

100

0

No symptoms

Symptoms

Fig. 3  Development of symptoms in 114 
previously symptom-free impacted lower third 
molars after one year according to the degree 
of impaction
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future. Therefore the suggestion from this 
study is that the distally impacted lower 
wisdom tooth and those teeth which are 
partially erupted are more likely to be 
associated with symptoms and should be 
watched more closely.

The fact that more patients with partially 
erupted teeth developed more symptoms 
compared to patients with unerupted teeth 
came as no surprise, as the main outcomes 
considered in the study were pericoronitis, 
infection, pain and discomfort (which are 
more common in partially erupted teeth 
due to their communication with bacteria 
from the oral environment). This fact has 
also been documented in the literature.21

It is noteworthy that 10.49% of all 
unerupted teeth caused symptoms in 
our sample. Unerupted teeth are gener-
ally considered not to cause symptoms 
by clinicians. There are a few possible 
explanations for this occurrence in our 
study. The most reasonable is ‘recall bias’, 
where patients responded positively to the 
question ‘Have you had pain in your wis-
dom tooth/teeth in the past year?’ but in 
fact had no symptoms at all, or perhaps 
those symptoms could have been caused 
by another tooth and the patient errone-
ously mistook it as being caused by the 
third molar. It can be hypothesised that 
these 10.49% of unerupted teeth which are 
reported as causing symptoms are in fact 
erupting and have become partially erupted 
and in communication with the oral cav-
ity. However, the examiner did check the 
distal of the lower second molar with a 
periodontal probe and all teeth which 
were in communication with the oral cav-
ity were considered partially erupted and 
not unerupted.

There is evidence in the literature that 
the presence of erupted or partially erupted 
third molars can increase one’s level of per-
iodontal disease.22,23 A recent study looking 
at risk markers for periodontal pathology 
reported that a probing depth of 4 mm or 
more in the third molar region can be pre-
dictive of detection of periodontal pathol-
ogy.24 Although this evidence seems to 
suggest that the presence of a third molar 
by itself can increase the risk of periodon-
tal pathology, our fi ndings suggested that 
there is no association between established 
periodontal pathology (as measured by 
the parameters and indexes used in our 
study) and the development of symptoms 

associated with impacted lower third 
molars in the sample. Further research, 
including bacteriological analysis for 
instance, would be useful to determine if 
there is any causal correlation between per-
iodontal disease and infection around the 
operculum in third molars.

Asymptomatic approximal caries were 
not included in our analysis due to the 
ethical implications of irradiating patients 
for a research study. This implies that our 
results might underestimate ‘symptoms’, 
as some teeth in our sample could have 
developed visually undetectable approxi-
mal caries, but this was not an outcome 
intended to be measured in this study.

The frequency of toothbrushing was also 
recorded (it is of note that this was the 
reported frequency of brushing and despite 
patients receiving a verbal explanation 
from the study’s dental nurse and all ques-
tionnaires being anonymous, it is believed 
that there was still a small percentage of 
subjects who tried to present themselves 
in a better light and responded to the 
questionnaire with a higher frequency of 
brushing than was actually the case). The 
duration of brushing or the brushing tech-
nique used were not asked and patients 
were not asked what type of toothbrush 
they used, as the intention of the question-
naire was not to measure oral hygiene but 
attitudes towards dental health. The same 
can be said for the frequency of fl ossing 
and the use of a mouthwash. Therefore, 
in interpreting the results for these vari-
ables one should take these observations 
into consideration.

Out of all the socio-economic variables, 
the only one found to have an associa-
tion with the development of the symp-
toms studied was the ‘reason for the last 
visit to the dentist’, where patients whose 
last dental visit was prompted by a den-
tal emergency unrelated to the wisdom 
tooth reported more symptoms than those 
patients whose last visit to the dentist was 
due to routine dental treatment.

The fate of an impacted lower third 
molar is still in large part a mystery. 
However, the results of this study show 
that there is clearly a defi nite association 
between the degree and the angulation of 
impaction and the development of symp-
toms observed. This study sheds new light 
on the occurrence of symptoms in asso-
ciation with impacted lower third molars. 

fi nd it unacceptable to retain the ‘offend-
ing’ tooth, whereas another person in the 
same circumstances may not even con-
sider having the wisdom tooth removed. 
Health experiences and personality may 
play a major role in determining the best 
course of action for different patients. 
Knowledge of the incidence of symptoms 
is of paramount importance for the cli-
nician, who can then (together with the 
patient) decide on the best treatment plan, 
as patients’ preferences may differ from 
those of dentists. A study that compared 
patients’ outcome preferences for removal 
and retention of mandibular third molars 
in Sweden and Wales found that the out-
comes of surgery were considered worse 
after third molar removal than retention.17 
In another study where patients had a third 
molar removed, more patients found that 
the effect on intake and enjoyment of 
food was a more adverse event than pain 
following surgery.18

In the distally impacted lower third 
molar issue we must remember that there 
is a chance that some impacted lower 
third molars which are mesially or verti-
cally impacted will change their position 
to a disto-angular position.19 This fact 
could exacerbate the problem in future as 
distally impacted lower wisdom teeth are 
perceived to be more diffi cult to remove 
than vertically or mesially impacted 
wisdom teeth.

Finally, the third party involved in this 
discussion is the one formed by health 
managers. Because resources are always 
scarce, health managers have to fi nd a 
way to best allocate them. The ‘watchful 
monitoring’ policy seems to be favoured 
by health managers as in the short term, 
it seems to be a less costly procedure 
when compared to extractions and surgi-
cal extractions. In 1999 Edwards et al.20 
found that it is more cost-effective to 
retain an impacted lower third molar than 
to remove it, but they also found that it 
becomes more cost-effective to remove an 
impacted lower third molar if pericoronitis, 
caries etc develop. Despite this conclusion, 
the Cochrane Oral Health Group system-
atic review conducted in 2005 found no 
evidence to support or to refute the pro-
phylactic removal of impacted wisdom 
teeth.7 It would be ideal if health managers 
(and the clinician!) could somehow know 
exactly which teeth will cause problems in 
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We now know that the development of 
symptoms associated with these teeth 
is no longer completely due to chance. 
Future studies should focus on symp-
toms and signs (including radiographic 
evidence) and pathology associated with 
impaction over a long period of observa-
tion. Results should be analysed accord-
ing to the tooth’s angulation and degree 
of impaction.
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