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Association of Prevalence of Dental Caries in
Mandibular Second Molar with Impacted Third Molar
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ABSTRACT

Background: An impacted tooth is a tooth which does not reach the occlusal plane even after two-thirds root
formation. Conditions associated with impacted teeth include trismus, cystic lesions, and cervical caries of second
molars. The objective of this study was to evaluate the occurrence of carious lesions in the distal aspect of the mandibular

second molar and its association with the presence of mandibular third molars.

Methods: A cross-sectional study was conducted from September 2018 to September 2020. Approval was taken from
the Institutional Review Committee with reference number 90/77/78. Orthopantomograms of patients aged 18 years
or older were studied. Information on age, gender, mandibular second and third molars were recorded. Convenient

sampling was done. Statistical analysis was done using Statistical Package for Social Sciences version 21.

Results: A total of 626 radiographs were studied of which mesioangular impaction (35.3%) was the most prominent
type and followed by horizontal impaction, causing distal caries in second molars. The age group between 20-40 years
and female gender had the higher prevalence of distal caries in second molar teeth. There was a significant correlation
between gender and cavity existence (p=0.00), between impaction and existence of decay (p=0.00), and depth of
impaction with cavity formation (p=0.004).

Conclusions: A total of 31.8% of the patients with impacted mandibular third molars had distal cervical caries in
second molars. Mesioangular type, female gender, type A were the prominent factors associated with distal caries in

second molar teeth due to impacted third molars.
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INTRODUCTION impacted third molar and evaluate the epidemiological
patterns of third molar impaction.

An impacted tooth is a tooth which is unable to erupt
in the arch within the expected time because of
malposition or impediments.”? Mandibular third molars
are the most frequently impacted teeth with a reported

METHODS

A retrospective cross-sectional study was conducted.

prevalence ranging from 30.3% to 68.6%.3It predisposes
the adjacent second molar for caries, cystic lesions,
pericoronitis, root resorption, and neoplasm.>®

Due to horizontal partially impacted mandibular third
molar with inadequate oral hygiene maintenance
and accumulation of plaque, there is more risk of
developing caries in the mandibular second molar.”8
Dental caries is a multifactorial, biofilm-mediated,
non-communicable disease resulting in destruction
and demineralization of hard tissues of teeth by acid
production from bacterial fermentation of food.®

The objectives of the study were to find out the
prevalence of caries in mandibular second molar due to

Authors examined Orthopantomograms (OPGs) belonging
to patients aged 18 years old or older, who attended
the out-patient of College of Dentistry, Gandaki Medical
College, Pokhara from September 2018 to September
2020 for the treatment of caries in mandibular second
molar and/or impacted the third molar. Ethical approval
was taken from Institutional Review Board with reference
90/77/78.

The third molar was considered impacted, if it satisfied
the two conditions: (1) there was no functional occlusion
on the third molar occlusal surface; and (2) the roots
of the third molar were completely formed except
for horizontally or transversely impacted molars.
Unerrupted transversely impacted molars were included
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even if their roots were not completely formed.

The inclusion criteria were: (1) patients of 18 years
old or older; (2) presence of an OPG in patient record
and (3) Patients having impacted mandibular third
molars. Exclusion criteria were: (1) poor quality
OPG; (2) incomplete patient record; (3) presence of
any craniofacial anomalies, congenital deformities,
or syndromes; (4) previous history of orthodontic
treatment; (5) patients with missing mandibular second
molar and (6) presence of any cyst, tumor, or other
pathological condition in the molar area. Convenient
sampling was done.

With reference to an article by Pentapati et al.
prevalence of the disease as 61.45%, permissible error
of 4%, at 95% confidence interval, and power of study
as 80, the sample size calculated was 569." Our sample
size is 626.

Examiner recorded the demographic, clinical, and
radiographic information. The OPG was studied for
evaluation of the depth of the lower third molar in
relation to the occlusal plane, the distance between the
ascending border of the anterior surface of mandibular
ramus and the distal surface of the second molar, and
angulation of third molar impaction classified as given
by Winters" and Pell & Gregory classification and
the absence and presence of caries in an adjacent
mandibular impacted third molar.

All the analysis was done using Microsoft Excel and IBM
SPSS Statistics for Windows Software, version 21 (IBM
Corp., Armonk, NY, USA). the p-value of <0.05 was
considered statistically significant.

RESULTS

Among 626 samples, 53.8% (337) were female, and the
remaining 46.2% (289) were male. Of all the age group,
20-40 yrs age group has been reported most frequently.

Among the impacted teeth, mesioangular impaction
(35.3%) has been the most common variant followed
by horizontal (29.7%). In reference to Pell and Gregory,
level A (59.6%) was the most common type, followed by
type B (20.4%). Similarly, Class | (56.5%) was followed by
class Il (34.7%). (Table 1)

Table 1. Distribution of mandibular third molars
status according to sex, age-group, Pell and Gregory

classification and Winters Classification.

Variable Number Percentage

Sex
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Male 289 46.2
Female 337 53.8
Age Group (years)

0-20 112 19.5
20-40 383 61.2
40-60 85 13.6
60-80 35 5.6
<80 1 0.2
Lower Third Molar Angulation

Horizontal 186 29.7
Vertical 68 10.9
Mesioangular 221 35.3
Distal 128 20.4
Others 23 3/7
Impaction depth

A 373 59.6
B 128 20.4
C 125 20
Distal Space

| 354 56.5
] 217 34.7
[ 55 8.8

There was significant co-relation between gender and
cavity existence (p=0.00), between impaction and
existence of decay (p=0.00) and depth of impaction with
cavity formation (p=0.004) at 0.05 level of significance
(Table 2).

Table 2. Relationship between second molar caries,
third molar angulation, distal space and impaction

depth.

Distal caries in

Lower 2" molar Bivariate (p
value)
Yes No
Sex 00
Male 192 97
Female 235 102
Age Group (years) 0.390
0-20 76 46
20-40 285 98
40-60 49 36
60-80 17 18
>80 0 1
Lower 37 molar Angulation 00
Horizontal 109 77
Vertical 30 38
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Mesioangular 172 49

Distal 97 31

Others 19 4

Impaction depth 0.004
A 271 102

B 73 55

C 83 42

Distal Space 0.351
| 236 118

Il 149 68

1] 427 13

When genders were compared separately, it was found
that mesioangular impaction was slightly more prevalent
in males than females, horizontal impaction more
common in females while vertical impaction was more
common in males. The correlation was significant with p
value 0.043 (Figure 1)

p=0.043

120 105 L1l 110

100

horizontal vertical mesioangular distal others

B Male WFemale

Figure 1.
impaction.

Relation between gender and type of

DISCUSSION

Impacted third molars can predispose the adjacent
second molar to an array of detrimental effects such
as caries, periodontitis, cervical resorption, and root
resorption.® Mandibular third molars are the most
frequently impacted teeth with the highest rate of
developmental anomalies, because they are the last
teeth erupting into dental arch and improper angulation
of the long axis of the tooth in relation with the second
molars or tooth size and arch length incongruity.”
Distal caries of mandibular second molar is a frequently
noted complication of impacted third molars because
of accumulation of plaque and the former has to bear
the maximum masticatory load."*The depth of impacted

third molar and the occlusal angulation between the
impacted tooth and the occlusal surface of the second
molar influences distal caries in the second molar.™

There is always controversy in prophylactic removal of
the impacted third molar. The justification given for the
prophylactic removal is minimizing the risk of cyst and
tumor development, reduced probability of mandibular
angle fracture, ease of surgery, better healing of
extraction site at a younger age, and no comorbidity to
second molars. '

Presence of caries on the distal aspect of the mandibular
second molar due to impacted third molar is of prime
concern to endodontists. Impacted third molar in close
proximity with the second molar has higher risk of
developing caries and with time infects the pulp. This
will be the main reason for extraction of third molar and
second molar.'¢"”

The present study showed the prevalence of mandibular
second molar caries as 31.8%, confirming the findings
reported by Toedtling V et al. (38%)'® and van der
Linden et al. (32%)." The prevalence rate of caries on
the distal surface of the second molar in series by Syed
et al. was 39%.8 Our study showed females having more
caries in mandibular second molar in association with
impacted third molar than males which is in favour with
other studies.'®®

The position of impacted third molar is a more relevant
factor for distal caries in mandibular second molar
development in comparison with other variables such
as high susceptibility to dental caries in general.
Regarding the angulation of the impacted tooth, most
authors state that a mesioangular tilt seems to be highly
associated with caries occurrence. Mesioangular position
characterized by second molar making a convergence
angle of >30° (i.e., 40% and 80%) is the most common
type of third molar impaction.’ Mesioangular tilt was
seen in 35.3% in our study which is in concordance
with other studies. However, the present study shows
that horizontal angulation might also be an important
risk factor. McArdle and Renton evaluated that the
record of 100 patients who had 122 mandibular third
molars removed because of distal cervical caries in the
mandibular second molars. The majority of these third
molars had a mesial angulation between 40° and 80°.%°

Initiation and severity of distal caries in second molars
have been found to increases with age, and that older
patients have higher incidences of this complication.
Nevertheless, the results of our study did not show
any significant relation (p=0.390) between these two

JNHRC Vol. 19 No. 2 Issue 51 Apr - Jun 2021



262

Association of Prevalence of Dental Caries in Mandibular Second Molar with Impacted Third Molar

variables. The study by Syed et al. also pointed that
the higher age groups had a lower prevalence of distal
caries. This can be attributed to the fact that elderly
patients often neglect oral and dental care.

Level A impaction was the most common among other
levels (59.6%). Level A was more prevalent in patients
aged from 20 to 40 years old.

The limitation of this study was the use of panoramic
radiographies, rather than intraoral techniques.
Therefore, early carious lesions may not have been
detected, leading to an underestimation in the diagnosis
of Lower 2" molar caries. It was carried out in a single
tertiary care hospital in the Western Region of Nepal;
hence, this may not represent the entire population of
this province. Similar studies with larger sample size and
multi-centre studies should be conducted.

CONCLUSIONS

Distal cervical caries in second molars were present more
in patients with impacted mandibular third molars with
mesioangular and horizontal type of impaction being
the most prominent type causing caries. The female
gender had a significantly higher incidence of cervical
caries. Prophylactic removal cannot always be indicated
or justified. High-risk patients who are susceptible to
the development of distal caries in mandibular second
molars should be identified in order to formulate a strict
screening and follow-up protocol.
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