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Introduction

Third molars generally erupt between the ages of  17 and 24 years  
however there is a wide variation in eruption times and some wis-
dom teeth may still emerge even beyond the fifth decade of  life 
[20, 42]. Wisdom teeth may erupt into the correct dental posi-
tion and become functional or conversely, they may emerge in a 
non-functional or only partly functional positions that are termed 
impacted [41]. The reason for their extraction could be due to its 
impaction or its potential complications damaging the adjacent 
teeth or the involved tooth itself  [14].

Impaction is defined as the failure of  tooth eruption into a nor-
mal position caused by an obstacle in the eruption path, abnor-
mal positioning of  a tooth, lack of  space, or other impediments 
[37]. Incidence of  impacted third molars is more common in the 
mandible (90%) than the maxilla [36]. Surgical removal of  im-

pacted molars is one of  the most frequent operations in the field 
of  oral and maxillofacial surgery [4]. Impacted third molars are 
known to be possible causes of  pericoronitis [9], mandible angle 
fractures [13] cystic lesions, and caries of  the mandibular second 
molars [2, 11, 25]. Thus, it may also cause detrimental effects on 
adjacent tooth as reported by Mc Grath et al (2003), Chaperro-
Avendano et al. (2005), [43]. Factors affecting prevalence can be 
the age group, timing of  dental eruption, and radiographic criteria 
for dental development [5].

The prevalence of  caries on the mandibular second molar due to 
presence of  a third, partially erupted third molar, varies between 
7% and 32% [6, 8, 22, 29]. Mesioangular wisdom teeth which are 
partially or fully erupted have been implicated in the development 
of  caries in the distal aspect of  the corresponding second molar 
[19, 22, 25]. Mesioangularly impacted mandibular third molars 
showed pathologic lesions most frequently [16].

Abstract

To evaluate the incidence of  caries on the distal aspect of  mandibular second molars in patients referred for mesioangularly 
impacted mandibular third molar assessment. This retrospective study involved 167 patients out of  which 98 were male and 
69 were female who reported to the Oral Surgery Clinic at Department of  Oral and Maxillofacial Surgery, Saveetha Dental 
College, Chennai. Clinical and radiographic data from 167 patients were ascertained over a ten month period from June 
2019-March 2020. Parameters such as age, gender, presence of  distal caries, side of  lower jaw frequently affected, Pederson 
difficulty index, were evaluated and assessed by a single examiner and reviewed by two independent investigators.In this 
study, a total of  167 mesioangular mandibular third molars were included and assessed. The incidence of  caries affecting the 
distal aspect of  the second molar adjacent to mesioangularly impacted mandibular third molar was 35.33%, with a significant 
predilection towards the left side of  the lower jaw(50.8%). The age frequently showing distal caries adjacent to mesioangu-
larly impacted mandibular third molar was in the age group between 21-30 years(55.93%), with a significant female predilec-
tion(35.33%).Within the limits of  this study, there is a significant association between incidence of  distal caries on mandibular 
second molar and adjacent mesioangularly impacted mandibular third molar, with a significant female predilection.
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Their relationship with the second molar results in exposure of  
distal root surface of  second molar to the oral environment, a 
second molar with distal cervical caries requires either restoration 
or extraction in addition to removal of  the third molar. If  the 
third molar is removed before cervical caries forms on the second 
molar then consequently dental treatment of  this tooth is avoided 
[25] Mc Ardle and Renton  reported a meaningful relationship 
between occurrence of  distal caries on mandibular second mo-
lars and position of  mandibular third molars, where 82% of  the 
third molars had a mesial angulation between 40 degree to eighty 
degree.

Previously our team had conducted numerous studies which in-
clude in vitro studies [23], review [30], survey [21, 28, 32, 34] and 
clinical trials [7, 15, 17, 26, 31, 35, 39]. Now we are focussing on 
retrospective studies, and this study is aimed to evaluate the inci-
dence of  distal caries on mandibular second molars in patients 
referred for mesioangularly impacted mandibular third molar as-
sessment.

Materials and Methods

This retrospective study was conducted among patients report-
ing to the outpatient dental department of  oral surgery clinic at 
Saveetha Dental College, Chennai during the period between June 
2019- March 2020.A total of  86000 patient records were reviewed 
and analysed. There were 167 patients with radiographically con-
firmed mesioangularly impacted mandibular third molars, out of  
which 98 were male and 69 were female.

Inclusion Criteria

● Patients above 18 years of  age
● Patients with fully erupted mandibular second permanent mo-
lars adjacent to third molars
● Patients with radiographically confirmed mesioangularly im-
pacted mandibular third molars
● Patients with signs and symptoms suggestive of  mandibular 
third molar pathology

Exclusion Criteria

● Patients with missing mandibular second molars
● Patients with missing mandibular third molars- extracted or 
congenitally missing
● Patients below 18 years of  age
● Patients with implants in second molars
● Patients with development disorders like microdontia, presence 
of  4th molars, impacted second molars, supernumerary teeth, od-
ontomas.

Diagnostic Criteria

The orthopantomograms  were taken as records for patients re-
quiring assessment for mesioangularly impacted mandibular third 
molar. The angulation was evaluated based on Winters Classifica-
tion (1926) which classifies third molars by their long axis and 
angulation with respect to long axis of  the adjacent second molar 
as- Mesioangular, Distoangular, Horizontal and Vertical.

A record of  the endodontic status of  the adjacent second mo-
lar was also made, where the distal surfaces of  the mandibular 
second molars were visually examined with the use of  intraoral 
mirrors , and tactile examination with the use of  dental explorers 
were also carried out. 

The relationship between incidence of  caries in mandibular sec-
ond molars and eruption status of  mandibular third molars were 
evaluated by reviewing dental records and panoramic radiographs.

Study Parameters

The data was recorded at an earlier date and the following data 
was extracted for the purpose of  the study -:

● Age of  the patient
● Gender of  the patient
● Endodontic status of  adjacent second molar
● Site of  lower jaw affected
● Depth of  mesioangular impacted mandibular based on Pell and 
Gregory Ramal Classification- Class 1, Class 2, Class 3.
● Level of  mesioangularly impacted mandibular third molars 
based on Pell and Gregory Occlusal Classification- Position A, 
Position B, Position C.

The subjects were divided into five age groups- Group 1: 11-20 
years, Group 2: 21-30 years, Group 3: 31-40 years, Group 4: 41-50 
years, Group 5: 51-60 years.

Data Collection

The data related to the study parameters were obtained from 
among patients who reported to the Outpatient Department in 
Saveetha Dental College, Chennai from June 2019- March 2020. 
Approval for the study was obtained from the Institutional Ethi-
cal Committee of  Saveetha University(SDC/SIHEC/2020/DI-
ASDATA/0619-0320). All assessments were done by a single 
examiner and the findings were reviewed and recorded by two in-
dependent investigators. Written informed consent was obtained 
from the patients.

Statistical Analysis

The data was tabulated and analysed using IBM SPSS version 
23.0 software. Non parametric data were analysed using descrip-
tive statistics measuring frequency and percentage. Pearson’s Chi 
Square Test was used to assess the association between side of  
the lower jaw frequently affected and incidence of  distal caries 
adjacent to mandibular third molar.

Results And Discussion

A total of  167 cases of  mesioangularly impacted mandibular third 
molars with complete clinical and radiographic records were in-
cluded in this study. 

Age Distribution

Among the 167 patients, 98 were male (58.7%) and 69 (41.3%) 
were female. The mean age of  the patients was 27.8 years, with a 
range from 18-60 years. Among the 59 carious mandibular second 
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molars, 33 patients (55.9%) were found in patients between 21-30 
years, 14 patients (23.7%) were found in patients between 31-40 
years, 11 patients ( 18.6%) were found in patients between 11-20 
years and 1 patient (1.7%) were found in patients between 41-50 
years age group.

Gender Distribution

The distribution of  study subjects based on gender showed that 
30 patients (50.8%) were female and 29 patients  (49.2%) were 
male among the 59 patients who showed an incidence of  distal 
caries adjacent to mesioangular mandibular third molar.

Presence of  Distal Caries

Out of  the 167 cases with mesioangular impacted mandibular 
third molar, the incidence of  distal caries on mandibular second 
molar was 35.33% (59 cases) with a predilection towards the left 
side of  the lower jaw (50.84%). However, the p value was >0.05, 
thus it was statistically insignificant. 

Depth of  Impaction

Out of  the 59 patients, with clinical and radiographic evidence of  
distal caries on second molar, adjacent to mesioangularly impact-
ed mandibular second molar, 50.8% (30 patients) showed Posi-
tion A, 21 patients (35.6%) showed Position B, 8 patients (13.6%) 
showed Position C.

Ramus Relationship

Out of  59 patients, with clinical and radiographic evidence of  dis-
tal caries on second molar, adjacent to mesioangularly impacted 
mandibular third molar, there was higher incidence of  caries with 
Class 2 (52.24%), as compared to Class 1 ( 40.68%) and Class 3 
(5.08%).

It is not surprising that distal caries in the second molar has be-
come a significant concern among clinicians. The presentation of  
caries is highly variable; however, the risk factors and stages of  
development are similar. Its early detection is frequently challeng-
ing, thus the diagnosis is often made late in the disease process. 
Currently, the panoramic radiograph is the technique of  choice to 
evaluate impacted mandibular third molars [12].

Allen et al [3] reported that mesioangular impacted third molars 
are 9.4 times more likely to have distal caries affecting the sec-
ond molar when compared to any other angulations type [41]. 
Knuttson et al [19] reported that mesioangular and horizontal po-
sitioned third molars are more likely to be associated with caries 
development in adjacent second molars [41].

There are two schools of  thought advocating prophylactic remov-
al of  third molars to preserve second molars. The preferential way 
being presence of  a pathology and the second school of  thought 
advocating prophylactic removal of  third molar, as prevention is 

Figure 1. The above pie chart represents the age as a baseline characteristics. From this pie chart we can infer that the age 
group frequently showing distal caries on 2nd molar adjacent to mesioangular impacted mandibular third molar was be-

tween 21-30 years (55.9%).

Figure 2. This bar graph represents the gender related baseline characteristics of  patients. X axis represents the gender and 
Y axis represents the frequency of  patients. There was a higher incidence of  females ( 50.85%) presenting with distal caries 

on the mandibular 2nd molar adjacent to mesioangular impacted mandibular 3rd molar.
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Figure 3. This pie chart depicts the presence of  distal caries on 2nd molar adjacent to mesioangularly impacted mandibular 
third molar. 35.33% patients showed presence of  distal caries adjacent to mesioangular mandibular 3rd molar.

Figure 4. The above bar graph depicts the association between the side of  lower jaw affected and the incidence of  distal 
caries on the 2nd molar adjacent to mesioangularly impacted mandibular third molar . X- Axis represents the side of  the 
lower jaw frequently affected and Y-Axis represents the incidence of  distal caries on the 2nd molar. The  Pearson’s Chi 

Square Test was done to assess the association between side of  the lower jaw frequently affected and incidence of  distal 
caries adjacent to mandibular third molar. p > 0.05.

Figure 5. The above pie chart representsposition of  mesioangularly impacted mandibular third molar with presence of  dis-
tal caries on adjacent mandibular second molar. Majority of  the patients, 30 Patients (50.85% ) out of  59 patients with distal 

caries on second molar presented with position A  mesioangular 3rd molar.

Figure 6. The above pie chart depicts the ramus relationship of  mesioangular impacted  mandibular 3rd Molar with pres-
ence of  distal caries on adjacent mandibular second molar.Higher incidence of  distal caries on mandibular 2nd molar was 

seen in Class 2 Pell and Gregory Ramus Classification of  mesioangular impacted mandibular  3rd molar (54.24%).
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better than cure [33].

In our study, the mean age of  patients presenting with mesioan-
gular impacted third molar was 27.8 years with a range from 18-60 
years, which was in accordance with the study by Mc Ardle et al 
[25]. According to Chang et al [6], a higher incidence of  distal 
caries on mandibular second molars was found adjacent to mesio-
angular mandibular third molars between the age group of  21-30 
years which was in accordance with our study. However, Ozec et 
al [29] showed that the incidence of  distal caries on second molars 
increased with patients' age.

 In our study, the incidence of  distal caries on mandibular second 
molar adjacent to mesioangular impacted mandibular third molar 
was higher in females with a predilection towards left side of  the 
lower jaw which is in accordance to the study by Falci et al (10). 
However, there was a higher incidence of  males presenting with 
distal caries adjacent to mesioangular impacted third molar ac-
cording to the study by Khanji et al [18] and Syed et al [40]. Ac-
cording to Toedtling [41], the incidence of  distal caries in the 
second molar was significantly higher in subjects presenting with 
mesioangular impacted mandibular third molars (p<0.001). 

 According to Allen et al [3], distal second molar caries were also 
significantly associated with mesioangular third molars. Howev-
er, our study was statistically insignificant (p value= 0.992) with 
the incidence of  distal caries being 35.33%(59 patients) out of  
167 patients presenting with mesioangular impacted mandibular 
third molars. This could be due to use of  panoramic radiographs, 
which have shown to be inferior to intraoral techniques in detect-
ing interproximal caries. Therefore, early carious lesions may not 
have been detected, which might have led to an underestimation 
in the diagnosis of  lower second molar distal caries [24].

In our study, out of  59 patients, presenting with clinical and ra-
diographic evidence of  distal caries in second molar, adjacent to 
mesioangular third molars, most patients presented with Position 
A (50.8%) and Class 2 (54.24%) mesioangular molars. This is in 
accordance with the study by [10, 38].

However, according to the study by Sheikh et al [37], majority of  
the mesioangular impacted third molars associated with carious 
mandibular second molars were in Position B and Class I Ramus 
Relationship.

Limitations Of  The Study

The weak point of  this study was use of  extraoral panoramic ra-
diographic studies to detect proximal caries. Early carious lesions 
with insufficient demineralization may not be detected. Since only 
advanced caries might have been detected,the false positive results 
may have been low.

Future Scope

Proper counselling at the primary visit would help in preventing 
further decay process of  the second molars. Loss of  tooth struc-
ture in relation to the second molar will lead to an advanced cari-
ous lesion, which harbours the need of  early prophylactic removal 
of  impacted third molar.

Conclusion

Prophylactic, early removal of  mandibular mesioangular third mo-
lar can be considered in preventing distal caries affecting adjacent 
second molars. The presence and development of  distal cervical 
caries in the second molar will require restorative and endodontic 
procedure along with removal of  third molar. Within the limits 
of  the study, there is presence of  an association between the in-
cidence of  distal caries on mandibular second molar and adjacent 
mesioangular impacted mandibular third molar, with significant 
female predilection between the age group of  21-30 years. There-
fore, such parameters should be considered by clinicians during 
assessment of  mesioangular impacted mandibular third molars to 
prevent distal surface caries on adjacent second molars.
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