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Impacted and partially erupted third molars can
cause various symptoms and pathologies. The
aim of this study was to determine the association between commonly observed pathological
conditions and the impaction depth of lower
third molar teeth.
Materials and methods:
In this retrospective study, 370 panoramic radiographs including 724 lower third molars were
evaluated to assess several pathologies according to impaction depth. The patients were also
examined clinically for pericoronitis. Impaction
depth was defined according to horizontal indices in class I, II, or III, where none, less than half,
or more than half of the crown was in the ramus
of the mandible, respectively. The vertical indices
for teeth, classes A, B, and C, were defined by the
highest portion of the tooth being on a level with
or above the occlusal plane, below the occlusal
plane but above the cervical line of the second
mandibular molar, or below the cervical line of
the second mandibular molar, respectively. The
data were analyzed using Chi-squared tests.
Results:
Of the teeth analyzed, 57%, 28.4%, and 14.6%
were at vertical level A, B, and C, respectively.
Of the 605 mandibular third molars, 363 (60%)
were in horizontal class I, 212 (35%) were in
class II, and 31 (5%) were in class III. Incidence
of pericoronitis was significantly associated with
partially erupted third molars and impactions of
class AII (P = 0.028). Class A impaction showed
a stronger association than classes B or C with
all conditions (P = 0.04) except for bone loss and
root resorption of second molars (P = 0.07).
Conclusion:
Class A impaction depth, where the highest portion of the tooth was on a level with or above the
occlusal plane, was associated with more pathological conditions than classes B or C.
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Introduction
Impacted and partially erupted third molars can
cause various symptoms and pathologies such
as bone loss, root resorption of adjacent teeth,
odontogenic cysts and tumors, pericoronitis, and
systemic infections (Figures 1–5).(1–6)
Currently, there is a huge debate in the dental literature regarding clinical management of
impacted third molars.(1, 2, 6) Although the decision to remove a symptomatic third molar is a
straightforward one, the prophylactic removal of
asymptomatic third molars remains a controversial issue.(6)
The decision to remove asymptomatic third
molars is based on the likelihood of these teeth
developing a pathological condition. The development of symptoms and pathologies can be affected by the impaction depth and angulation of
impacted teeth.(1, 5, 7) The eruption issues of the
third molars can also depend on factors such as
race or diet.(8, 9) Therefore, evaluating the impaction of third molars and the commonly associated
complications across various countries and populations is important. To date, no study has investigated the prevalence of pathological conditions associated with impacted mandibular third
molars in an Iranian population. Thus, the aim
of this study was to assess, in Iranian patients,
the prevalence of symptoms and pathologies,
including pericoronitis, second molar caries,
second molar bone loss, third molar caries, root
resorption, osteitis, follicular space, and temporomandibular disorders (TMD), associated with
impacted mandibular third molars in relation to
their impaction depth.
Materials and Methods
In total, 370 healthy patients (i.e., without any
systemic disease), including 149 men and 221
women between 25 and 40 years old, who had
been referred for any reason to the oral and maxillofacial radiology department of Shiraz Dental
School between January and July 2012, were
taken as the sample in this study.
Panoramic radiographs (Planmeca Proline XC,
Finland) acquired from the sample patients were
examined separately by an experienced oral radiologist and a dental student for evidence of six
pathologic conditions: root resorption, bone loss,
caries of the third molar, distal caries of second

molar, osteitis, and follicular space abnormality.
An experienced oral and maxillofacial radiologist and a dental student conducted separate clinical evaluations of the patients for evidence of pericoronitis. Since TMD can mimic
many symptoms of an impacted third molar(10),
the presence of TMD was also evaluated in this
study. Patients with masticatory muscle spasm,
periauricular/intra-acoustic tenderness, or joint
sound were considered as TMD positive. The
level of impaction of the mandibular third molars was categorized using the Pell and Gregory
classification.(11) Horizontal indices were defined
as follows: class I: none of the crown was in the
ramus of the mandible; class II: less than onehalf of the crown was in the ramus; class III:
more than half of the crown was in the ramus.
Vertical indices were also defined as one of three
classes: class A: the highest portion of the tooth
was level with or above the occlusal plane; class
B: the highest portion of the tooth was below the
occlusal plane but above the cervical line of the
second mandibular molar; and class C: the highest portion of the tooth was below the cervical
line of the second mandibular molar.
Data were statistically analyzed in the Statistical
Package for Social Sciences (SPSS version 13,
SPSS Inc, Chicago, USA), with the Chi-squared
test used to test from significant differences. Inter-observer reliability was assessed by using the
kappa statistic, which was determined as kappa
= 0.86 so there was an acceptable degree of interobserver reliability present.
Results
For eruption levels, i.e., the vertical indices, of
the 605 mandibular third molars incorporated
in this study, 345 (57%) were at level A, 172
(28.4%) at level B, and 90 (14.6%) at level C.
The level A eruption class was found in 45.7% of
females and 54.7% of males (Table 1).
There was no significant difference between
genders in the impaction level of the mandibular
third molars (P = 0.328). Of the 605 mandibular
third molars, 363 (60%) were defined as class I
cases, 212 (35%) as class II, and 31 (5%) as class
III. Class I cases were observed in 50.6% of females and 54.2% of males (Table 2).
Pericoronitis was significantly related to partially erupted third molars and impactions of class
AII (P = 0.028).
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Table 1. Number of teeth presenting with pathologies
according to the level of impaction
Pericoronitis
2nd molar caries
2nd molar bone loss
3rd molar caries
Root resorption
Osteitis
Follicular space
TMD
Total

A

B

C

Total

57

36

2

95

36

8

3

47

51

72

51

174

85

6

1

92

3

4

7

14

49

16

6

71

0

0

0

0

62

30

20

112

345

172

90

605

Table 2. Number of teeth presenting with pathologies
according to retromolar space.
Pericoronitis
2nd molar caries
2nd molar bone loss
3rd molar caries
Root resorption
Osteitis
Follicular space
TMD
Total

class A: the highest portion of the tooth was level with or above the
occlusal plane; class B: the highest portion of the tooth was below
the occlusal plane but above the cervical line of the second mandibular molar; and class C: the highest portion of the tooth was below
the cervical line of the second mandibular molar

I

II

III

Total

40

52

3

95

36

10

1

47

91

70

13

174

84

6

2

92

8

5

2

14

40

28

3

71

0

0

0

0

64

41

7

112

363

212

31

605

class I: none of the crown was in the ramus of the mandible; class
II: less than one-half of the crown was in the ramus; class III: more
than half of the crown was in the ramus

Figure 1. Bone loss mesial to impacted mandibular third molars

For the association between the eight pathological conditions and mandibular third molar impaction depth, when compared with classes B
and C, class A cases showed stronger statistical
associations with all conditions (P = 0.04) except
for bone loss and root resorption of second molars (P = 0.07). Furthermore, class AI impactions
had substantially greater pathological potential
when all data were accumulated and analyzed
together(P = 0.35).

Figure 3. Clinical manifestation of pericoronitis on a
semi-erupted third molar

Figure 2. Semi-erupted third molar and adjacent second molar showing evidence of caries
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Figure4.Second molar root resorption due to impacted
third molar

Figure 5. Cystic hyperplasia of impacted molar follicle

Discussion
Although the decision to remove impacted third
molars may be one of the most frequent decisions
faced in dental practice, controversy remains
surrounding the removal of asymptomatic third
molars. (1, 12, 13) Some authors believe that all impacted third molars should be extracted whether
they are symptomatic or not, because if they later
become symptomatic, the risk of post-extraction
complications can increase with the patient’s
age. (14–16) Conversely, other authors believe that
due to lack of evidence and knowledge about the
incidence of pathologies or the low rate of most
complications associated with third molars, the
decision to remove asymptomatic third molars
is questionable. (13, 14, 17–21) Recent studies suggest
that incidence of pathologies associated with retained third molars is low; hence, the most appropriate treatment for asymptomatic impacted
third molars in young adults might be observa-

tion instead of prophylactic removal. (5, 17, 22, 23)
The majority of cases in our study presented at
least one pathological condition. This is in agreement with most studies showing a high rate of
complications. For example, Knutsson et al.(17)
observed pericoronitis in 64% of Swedish cases and third molar caries in 31% of cases. AlKhateeb et al.(6) reported that the prevalence of
radiographic lesions around impacted third molars of Jordanians was 46.4%, with caries being the most common type. Another study calculated high probabilities for complications in
Spain: 71% for pericoronitis and 47% for cystic complications.(3) In addition, 78% of English
patients showed distal cervical caries on at least
one mandibular second molar (which are caused
by impacted third molars).(4) Furthermore, incidence of cystic changes in the follicle of impacted mandibular third molars has previously been
reported at 46%. (24) However, we note that our
results were not in agreement with all previous
studies. For example, Polat et al. (5) found only
26.5% prevalence of at least one complication
in Turkish people. In their study, the most common complication was caries of second molars
(12.6%). Two other studies evaluating Turkish
people reported only 20% prevalence of distal
caries of second molars adjacent to impacted
third molars (24), and that the most common complications of impacted third molars were pain
(34.3%) and pericoronitis (29.3%). Oenning et
al.(25) evaluated the prevalence of external root
resorption on distal surface of the second molars
and mesial surface of impacted third molars of
Brazilian dental patients. They found that, despite conventional radiographs showing only a
5.4% prevalence of external root resorption, cone
beam computed tomography (CBCT) showed
22.9% external root resorption on distal surface
of second molars. The controversies surrounding
these issues suggest that, rather than applying a
single guideline to all cases, local protocols are
needed to aid decision making for the treatment
and monitoring of impacted third molars in different geographical areas. Third molar impaction can have greater importance in particular
countries, races, or genders with higher rates of
impaction. Such differences can be related to genetics, race, diet, or masticatory forces.(8, 9) For
example, in Nigerians, mandibular third molars
may erupt as early as 14 years of age (26), where-
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as eruption can be delayed until the age of 26 in
Europeans.(27) Additionally, gender differences in
the age at which the third molar erupts and in
impaction rates have also been observed. (8, 27–29)
We acknowledge that the present study has some
limitations. The study subjects were dental patients, and this could have introduced bias because there might have been a higher chance of
observing dental anomalies in this population
rather than in a random sample taken from the
Iranian population.(30) However, following consultation with an ethical committee, we considered it unethical to expose a random group
of healthy subjects, who did not require dental
treatments, to potentially carcinogenic X-rays
for research purposes only. (30) The panoramic
radiography used in this study is also somewhat
limited because it does not properly reveal mild
bony or dental/follicular changes such as initial
external resorption or caries. (25) However, the
use of higher resolution devices, such as CBCT,
was not possible because of budget limitations.
In addition, the cross-sectional nature of study
did not allow follow-ups, and sampling from one
center limited the results to the population of
Shiraz city.

Future studies would ideally use a larger sample size collected from multiple centers, and a
more comprehensive set of complications could
be reliably investigated by using high-resolution
equipment, e.g., CBCT.
Conclusion
In conclusion, impaction depth of the third molars should be taken into consideration when
making a decision for prophylactic extraction.
Based on the results of our study, prophylactic
removal is suggested in cases with class AI impaction.
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