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ABSTRACT

Background and aim: This study evaluated the rates of second molars
undergoing endodontic treatment due to partially or fully erupted lower
and upper third molars.

Materials and Methods: Radiographic data from 579 patients were
analyzed to calculate the rates of second molars undergoing endodontic
treatment due to third molars and other reasons. Descriptive statistics
were expressed as numbers and percentages for categorical variables.
The chi-square test was used to determine the relationships between
categorical variables (p<0.05).

Results: The rate of second molars undergoing root canal treatment for
reasons unrelated to third molars was statistically higher than that of
second molars undergoing treatment because of third molars (p<0.001).
The rate of lower second molars with endodontic treatment was
significantly higher than that of upper second molars (p<0.001). There
was no statistically significant difference between partially and fully
erupted third molars causing root canal treatment of second molars (p =
0.344).

Conclusions: Root canal treatment of second molars can be related to
fully or partially erupted third molars. All preventive measures should
be taken to avoid the need for root canal treatment.

Key Words: Dental caries, endodontics, root canal therapy, third
molar.
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Third Molars and Second Molars

INTRODUCTION

The third molars are the last teeth to erupt and are
the most posterior in the oral cavity. Consequently,
the probability of lack of space for their eruption is
high.! If they are not impacted, they usually start to
erupt between 17 and 21 years old.? Third molar
eruption and subsequent continuous positional
changes can be related to diet, race, genetic history,
and the use of the mastication apparatus.®

Third molars may cause pericoronitis,
periodontal diseases, caries, cyst or tumor
formations, and systemic infections.* Partially
erupted third molars show a higher incidence of
symptoms than unerupted or fully erupted molars.®
A partially erupted tooth does not participate in
mastication and offers more favorable conditions
for the accumulation of bacteria than a fully
erupted tooth.® Moreover, pericoronitis associated
with poor oral hygiene leads to food accumulation
that cannot be cleaned by normal brushing and
flossing, causing caries development.’

Winter classified mandibular third molar
impaction according to the inclination of the long
axis of the impacted third molar with respect to the
long axis of an adjacent second molar.® The various
types of impaction in maxillary third molars are
similar to those of mandibular third molars with
respect to their orientation to second molars.
Hence, Winter’s classification has been adapted to
maxillary third molars.®°

External root resorption or deep caries can be
seen on the distal surface of a second molar*! and
are generally associated with the angulation of an
adjacent third molar.t? Partially or fully erupted
mesioangular third molars are associated with the
development of caries in the distal aspect of the
corresponding second molar because of difficulties
in cleaning.®®

Distal caries in a second molar is more
difficult to detect clinically in the presence of a
third molar. Deep caries triggers a severe
inflammatory reaction in the pulp and may cause
pulp necrosis.* If these lesions remain undetected,
they can progress and lead to the need for root canal
treatment or extraction of the second molar.t®
Distal surface caries on a mandibular second molar
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can lead to problems in restoration owing to the
frequent occurrence of subgingival caries
accompanied by severe destruction of alveolar
bone.!? Second molars are generally considered
more difficult to treat endodontically due to their
anatomy and limited visibility and access.’® For
patients in whom mandibular second molars are at
high risk of developing carious lesions due to their
proximity to mandibular third molars, preventive
extraction of the latter may be recommended to
improve the prognosis of the former.!’

Although many studies have investigated
lower third molars causing distal caries in second
molars,1121518-20 ng studies have examined second
molars undergoing endodontic treatment because
of both upper and lower third molars. The aim of
this study was to evaluate second molars
undergoing endodontic treatment associated with
lower and upper third molars.

MATERIALS AND METHODS

The study protocol was approved by the Ethics
Committee of Bezmialem Vakif University
(decision no.545, date: 12.01.2020). Power
analysis with G*Power ver. 3.1.2 (University of
Duesseldorf,  Duesseldorf, Germany) was
conducted to determine the sample size. An alpha
level of 0.05, a power of 0.80 and an effect size
0.01 for every variable were assumed when
Independent t-Test was used to establish the
significance of correlations. The estimated sample
size was 383 patients. In this retrospective study,
clinical and radiographic records of patients
referring to the Faculty of Dentistry of Bezmialem
Vakif University between January 2019 and
February 2020 were collected. The study included
758 patients who were referred to the Department
of Endodontics by the Department of Oral
Radiology for second molar root canal treatment.
The inclusion criteria were healthy patients without
serious systemic diseases, and with the presence of
a partially or fully erupted third molar and an
adjacent second molar undergoing endodontic
treatment. The exclusion criteria were as follows:
second molars with vertical root fracture, traumatic
injury and ankylosis; patients who were currently
receiving orthodontic treatment; patients younger
than 20 years and older than 51 years; patients
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without an adjacent third molar and an initial
panoramic radiography. Of the patients, 179 did
not meet these criteria. The panoramic and
periapical  radiographs  (Romexis  Viewer,
Planmeca, Helsinki, Finland) of 579 patients with
endodontically treated upper or lower second
molars were analyzed (Figure 1).

Figure 1. Examples of patients’ panoramic radiographs. (A) A lower
third molar with mesioangular angulation and (B) an upper third molar
with vertical angulation.

The power was recalculated to 0.95 using post-hoc
analysis according to 579 second molar. It was
observed that the sample size of the study was

compatible with a power of 0.95.

The eruption status of the third molars causing
root canal treatment of second molars was
determined on panoramic radiography. The rates of
second molars undergoing root canal treatment
because of third molars and for other reasons (such
as prosthetic or iatrogenic causes, failed vital pulp
treatments, and pulp and periapical pathologies)
were calculated. The variables recorded were sex,

age, location of the second molars undergoing
endodontic treatment, and location, eruption status,
and angulation of the third molars responsible for
distal caries in the second molars.

Descriptive statistics were expressed as
numbers and percentages for categorical variables.
The chi-square test was used to determine the
relationships between categorical variables. A z-
ratio test was used to investigate the relationships
between second and third molars. The level of
statistical significance was set to p<0.05. IBM
SPSS Statistics ver. 24 (IBM, Armonk, NY, USA)
and Minitab ver. 17 (Minitab, State College, PA,
USA) for Windows were used for the statistical
analyses.

RESULTS

A total of 579 second molars of 279 (48.2%) male
and 300 (51.8%) female patients were assessed in
this study. Of the 579 patients, 258 (44.6%) were
aged 21-30, 160 (27.6%) were aged 31-40, and
161 (27.8%) were aged 41-50. The number of
second molars undergoing endodontic treatment
because of third molars was higher in males,
whereas the number of second molars undergoing
treatment for other reasons was higher in females.
However, the difference was not statistically
significant (p=0.284). No statistically significant
differences were observed between second molars
with endodontic treatment and the patients’ ages (p
=0.869; Table 1).

Table 1. Reasons for Root Canal Treatment According to Patients’ Demographic Data (n = 579)

Reason Sex P
Male Female

Third molar 71 65

0.284
Other 208 235

Age
21-30 31-40 41-50

Third molar 59 40 37

0.869
Other 199 120 124
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The angulation types of third molars causing root
canal treatment of second molar teeth are shown in
Figure 2.

60
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0 . — . T Figure 3. Eruption status of third molars causing root canal treatment
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Figure 2. Angulation types of third molars causing root canal Of the 579 second molars, 136 (23.5%)
treatment of second molars. underwent root canal treatment because of third
No statistically significant differences were molars. The rate of second molars undergoing root
observed between third molar angulation and canal treatment for reasons not related to third
gender (p = 0.585) or age (p = 0.147). No molars was statistically higher than that of second
statistically significant difference was found molars undergoing treatment because of third
between partially and fully erupted third molars molars (p<0.001). The rate of lower second molars
causing root canal treatment of second molars (p = with endodontic treatment was significantly higher
0.344). The eruption status of the third molars is than that of upper second molars (p<0.001). The
shown in Figure 3. In patients undergoing second locations and reasons for endodontic treatment of
molar root canal treatment for reasons unrelated to second molars are shown in Table 2.

third molars, 68% of the third molars were fully
erupted (Figure 3).

Table 2. Reasons for Endodontic Treatment and Locations of Second Molars (n = 579)

n (%) P

Third molar 136 (23.5%)
Reason <0.001

Other 443 (76.5%)

Lower 336 (58%)
Location <0.001

Upper 243 (42%)
DISCUSSION panoramic radiography.?* In this study, external
Of the 579 second molars included in this study, root resorption in second molars could not be
136 (23.5%) underwent root canal treatment assessed, as they were examined only on
because of third molars and 443 (76.5%) for other panoramic radiography and not on cone beam
reasons, such as prosthetic or iatrogenic causes, computed tomography. Therefore, all lesions were
failed vital pulp treatments, or caries other than accepted as distal caries.

distal caries. Dental caries are the most common
second molar lesions seen on panoramic
radiographs and most commonly affect second
molars adjacent to impacted third molars at the
cervical line.’® However, considerably more cases
of external cervical resorption have been diagnosed
with cone beam computed tomography than with

Third molars can cause second molars a
number of problems.?? They may also cause
pericoronitis, periodontal diseases, cyst or tumor
formations, and systemic infections besides distal
caries.* These problems can be related to the
inability to effectively clean the distal area.” In
cases of bacterial invasion of the pulp or of deep
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caries with spontaneous pain, endodontic treatment
is inevitable. Other reasons for root canal treatment
include trauma, failed root canal treatment, and
restorative or prosthetic procedures.?

McArdle and Renton (2006) assumed that
distal caries in a mandibular second molar is tooth-
specific and does not develop in the absence of a
third molar.® It has been reported that the
incidence of distal caries in mandibular second
molars is closely associated with mesial angulation
and the distance between the distal cementoenamel
junction of the mandibular second molar and the
mesial cementoenamel junction of the mandibular
third molar.®> The most common type is
mandibular mesioangular angulation (48.3%),
followed by horizontal angulation (29.3%).°
Knutsson et al.® (1996) reported that mesioangular
and horizontally positioned third molars are more
likely to be associated with caries development in
adjacent second molars. The incidence of distal
caries in second molars associated with
mesioangular  third molars varies between
countries. A rate of 12.6% has been reported in the
Turkish population®, 26% in the American
population®, 38.53% in the Pakistani population®,
21.5% in the Jordanian population8, and 27.4% in
the South Korean population.?® According to the
results of these studies®!3192>26 mesioangular third
molars showed a high incidence of distal caries of
the adjacent second molar. In this study, 49 of 91
(53.8%) mandibular third molars that causing
second molars to be treated endodontically were in
mesioangular position. The reason for the higher
rate in our study may be the fact that we did not
examine the incidence of distal caries but second
molars that required endodontic treatment because
of mesioangular third molars. It was assumed that
distal caries may have been noticed and treated
restoratively before reaching the pulp. Therefore,
this result may be difficult to compare with other
studies.

Previous studies have reported that vertical
angulation of third molars is the most common
angulation in the maxilla.®%"?8 In this study, we did
not investigate the frequency of each angulation
type according to location. However, among the
upper third molars, 10 teeth with a mesioangular
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angle and 33 with a vertical angle were found to
cause root canal treatment of second molars. Third
molars in the vertical position may indirectly cause
caries on the distal side of second molars. Because
flossing between the second and third molars can
be difficult, interproximal caries may occur
regardless of the third molar’s angulation. Alhobail
et al.?’ (2019) found no significant association
between the distoangular position and the
incidence of distal surface caries in second molars.
Similarly, in this study, third molars in the
distoangular position were not a high-risk factor for
root canal treatment of second molars due to distal
caries.

Altan et al.?® (2018) have reported a
significantly higher incidence of distal caries in the
presence of a third molar in males than in females.
In contrast, AlHobail et al.?’ (2019) found that
gender did not significantly affect the risk of distal
surface caries in second molars because of third
molars. Likewise, in this study, we observed no
statistically significant difference between male
and female patients in this respect.

In some studies, most patients were aged
between 25 and 34.2"% It has been suggested that
the longer a third molar is exposed in the mouth,
the higher the chance of caries developing on the
distal surface of a second molar.1?®! Qdirinu et al.?
(2012) found a strong association between an older
age and the development of distal cervical caries in
a second molar adjacent to an impacted mandibular
third molar. In contrast, according to Altiparmak et
al.®2, (2017) age does not correlate with the
prevalence of distal caries lesions in second molars.
The reason that we determined the age range for
included patients as 21-50 years was that we
frequently perform root canal treatments not only
on young patients but also on middle-aged patients.
In line with Altiparmak et al.®2 (2017), we found no
statistically significant relationship between age
and second molars with endodontic treatment
because of third molars (p=0.869). This may be
related to the fact that we only examined second
molar teeth undergoing root canal treatment.
Moreover, our results only reflect the rates of
second molars undergoing endodontic treatment
because of third molars. This study was a single-
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center study conducted in Istanbul. The rates could
be different in other regions of Turkey, or between
urban and rural areas.

The length of time required for a mesioangular
or horizontal third molar to either fully or partially
erupt is a critical factor in the development of distal
caries in an adjacent second molar.® Allen et al.®
(2009) found that distal second molar caries were
present in 11%, 55%, and 53% of unerupted,
partially erupted, and fully erupted adjacent
mesioangular third molars, respectively. Alhobail
et al.?” (2019) reported a higher incidence of caries
in second molars in the presence of fully erupted
than impacted third molars. In our study, 51% of
third molars associated with second molars
undergoing root canal treatment were partially
erupted, and 49% were fully erupted. In the case of
second molars undergoing root canal treatment for
other reasons, 68% of adjacent third molars were
fully erupted. Although we found no statistically
significant difference, these results suggest that
partially erupted third molars lead to more caries
and destruction of adjacent second molars. A
partially erupted third molar could also lead to the
need for extraction of a second molar. Therefore,
we postulate that the damage caused by partially
erupted third molars could be even greater.

In this study, we found a significantly higher
rate of lower than upper second molars undergoing
endodontic treatment (p < 0.001). Of the 136
second molars undergoing root canal treatment
because of third molars, 45 (33.1%) were in the
maxilla and 91 (66.9%) were in the mandible.

This study had some limitations. First, we
only investigated second molars undergoing
endodontic treatment because of lower and upper
third molars and did not consider second molars
undergoing restorative treatment because of third
molars. If the latter had been included in the study,
the rates may have been different. Second, we only
included patients with second molars undergoing
root canal treatment that had adjacent third molars.
Inclusion of patients undergoing second molar root
canal treatment following third molar extraction
may have altered the results. Finally, the fact that
this was a single-center study and the fact that
certain potentially influencing factors (such as oral
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hygiene and lifestyle habits) were not considered
could also accepted as limitations.

The strength of this study was that it was the
first study to investigate upper third molars causing
distal caries in second molars or second molars
treated endodontically because of upper and lower
third molars. Therefore, we believe that our
findings make a significant contribution to the
literature.

CONCLUSIONS

This retrospective study found an association
between second molars undergoing root canal
treatment and fully or partially erupted third
molars. Control of third molars with regular
radiographs is recommended. Further studies are
needed to establish whether prophylactic removal
of a third molar should be considered. Optimal oral
hygiene practices are recommended for patients
who do not wish to have their third molars
extracted.
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Amag: Bu ¢calismada kismen veya tamamen siivmiis alt
ve iist tictincii molar dislere bagh olarak endodontik

tedavi  goren ikinci molar diglerin  oranlart
degerlendirilmistir. Gereg ve Yontemler: Uciincii molar
disler ve diger nedenlerle endodontik tedavi yapilan
ikinci molarlart saptamak i¢in 579 hastadan alinan
radyografik veriler analiz edilmistir. Tanmmlayic
istatistikler, kategorik degiskenler icin sayi ve yiizde
olarak ifade edilmistir. Istatistiksel analiz i¢in Ki-Kare
testi kullamilmistir (p<0,05). Bulgular: Ugiincii molar
dislerden bagumsiz olarak kok kanal tedavisi goren
ikinci molar dislerin orami, iiciincii molar disler
nedeniyle tedavi gorven ikinci molarlarin oranindan
istatistiksel olarak daha yiiksek bulunmugtur. (p<0,001)
Endodontik tedavi goren alt ikinci molar dislerin
orammmin, iist ikinci molar diglere oranla daha fazla
oldugu tespit edilmistir (p<0,001). Ikinci molar dislerin
kék kanal tedavisi gérmesine neden olan kismen veya
tamamen sirmiis ticiincii molar disler arasinda
istatistiksel olarak anlamli bir farklilik bulunamamistir

(p=0,344). Sonug: Ikinci molar dislerin kok kanal
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tedavisi tamamen veya kismen stirmiis ti¢tincii molar
disler ile iliskili olabilir. Kék kanal tedavisi ihtiyacin
tedbirler almmaldr.

onlemek icin

Anahtar Kelimeler: Dis ¢iiriigii, Endodonti, kok kanal

tiim  onleyici

tedavisi, diciincii molar dis.
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