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Abstract

Purpose: The aim of this study was to identify the incidence of accessory roots in third molar teeth. Methods: This study
evaluates the incidence of accessory roots present on maxillary and mandibular third molars in 4,904 teeth from a total pool of
1,492 patients, both male and female, ranging in age from fifteen to ninety-six years. The number of teeth containing an
accessory root was recorded and correlations have been made comparing right to left third molars as well as maxillary to
mandibular. The results were analyzed using a chi-squared test. Results: A total of 316 third molars were identified as having one
or more accessory roots, representing an incidence of 6.43%. Of the 1,492 patients undergoing extraction of one or more third
molar teeth, 239 (16%) of these patients had a tooth extracted that demonstrated evidence of accessory root formation.
Conclusion: The high incidence of third molar teeth with one or more accessory roots provides evidence that may suggest an
explanation for unexpected difficulty during a third molar extraction, and draws attention to the importance of thorough clinical
and radiographic evaluation preoperatively, as well as to the need for effective risk management in third molar evaluation and
treatment.
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1. Body of Manuscript

Throughout the evolutionary timeline of human develop-
ment the anatomy of teeth has remained relatively constant
especially when considering crown and root morphology [1].
Given this, third molars in particular are a common exception
to this consistency, often demonstrating significant variation
in size, shape and presence even for a single patient [2]. Ac-
cordingly, when performing diagnostic and surgical proce-
dures on any third molar tooth, the practitioner can expect an

increased degree of variability as to both crown and root
morphology, as well as with the numbers of roots, though
these variabilities are may not be suggested radiographically
[3].

The objective of this study was to identify the presence of
third molars with accessory root formation in order to deter-
mine the relative regularity of incidence, as well as to corre-
late accessory root development with anatomical location.
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Additionally, consideration was given to patients undergoing
extraction of more than one third molar tooth in order to draw
conclusions about the incidence of accessory root incidence in
individual patients.

The most common expected root structure of maxillary
molars involves three roots, a mesial-buccal, distobuccal, and
palatal, whereas mandibular molars most commonly demon-
strate two roots, one mesial and one distal [4]. Accessory roots
form in similar fashion to normal roots, and occur as a result
of the ingrowth of processes from the root sheath of Hertwig.
As such, the development of three-rooted mandibular molars
results either from a bifurcated mesial root or an accessory
distolingual root, while four-rooted maxillary molars com-
monly have either a bifurcated mesiobuccal root or an ac-
cessory palatal root [5].

Scheid et al suggest that accessory roots typically form in
teeth whose roots form after birth, and that these roots are
most likely the result of trauma, metabolic dysfunction, or
pressure. The authors argue that third molars are the multi-
rooted teeth that that are most likely to exhibit accessory roots,
and this is consistent with what Nelson et al described as the
tendency of third molars to show more variation in develop-
ment than any other teeth in the mouth [6].

The present study expanded upon previous publications by
utilizing a larger patient population (1492 patients) from
which to examine data and draw conclusions. The importance
of this study cannot be underestimated with respect to its
clinical applications, in particular regarding what clinicians
may expect during the diagnostic, treatment planning and
surgical phases related to the removal of third molar teeth.
When the astute dental practitioner recognizes the incidence

of accessory root formation that can be expected during the
removal of third molar teeth, then that surgeon will be in a
better position to deliver appropriate care that can serve to
improve outcomes as well as to attenuate the risk management
issues inherent in third molar diagnosis and treatment.

2. Materials and Methods

Atotal 0f 4904 third molar teeth were extracted from a total
patient pool of 1492 individuals, ranging in age from 15 to 96
years old. Of the patients who were treated, 892 presented for
extraction of all four third molar teeth. All patients were
evaluated with a panoramic radiograph, either alone or in
support of periapical radiographs, and all teeth were inspected
following removal for the presence of one or more accessory
roots. A patient was deemed acceptable for this study if root
formation of the third molar was complete or nearly complete,
which was judged to be approximately seventy-five per-cent
of what one could reasonably expect to be complete root
formation (Figure 1 A and B).

The results were then collated as to the percentage of third
molar teeth either with or without one or more accessory roots,
as well as with respect to the percentage of accessory root
formation on each of the four numbered third molar teeth, i.e.
#’s 1, 16, 17, and 32. Additionally, the percentage of patients
with one or more accessory third molar root formation was
tabulated. Finally, of the patients who underwent extraction of
four third molar teeth, the percentage with one or more third
molar tooth with accessory root formation was tabulated.

B

Figure 1. A. Panoramic Radiographs taken pre-operatively. Radiograph does not conclusively indicate the presence of an accessory root. B.
The extracted mandibular left third molar tooth (#17) with two accessory roots present.

3. Results

Accessory roots were confirmed in 315 of the 4904 total
number of third molar teeth examined in this study. This
represents an incidence of 6.42%. Each third molar location
was further analyzed to determine the site most likely to

harbor a tooth with an accessory root. Of the third molars,
tooth #32 demonstrated the highest likelihood of having an
additional root. Of the 1,243 right mandibular third molars
that were extracted 127 demonstrated accessory root for-
mation, resulting in an incidence of 10.22%. The next most
likely third molar to have accessory root formation was tooth
#17, as of the 1,230 left mandibular third molars that were
extracted 106 demonstrated accessory root formation, result-
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ing in an incidence 8.62%. Maxillary molars exhibited sig- demonstrating a 3.39% incidence and tooth #16 displaying a
nificantly less accessory root formation, with tooth #1 3.36% incidence of accessory root formation. (Table 1)

Table 1. Incidence of accessory root formation in third molars by tooth number.

Tooth Number Number of Teeth Extracted Number of Accessory Roots Incidence
1 1269 43 3.39%

16 1162 39 3.36%

17 1230 106 8.62%

32 1243 127 10.22%
Total 4904 315 6.42%

Accessory root formation within individual patients was also examined. It was determined that of the 1,492 individuals that
underwent third molar extractions 239 of these patients demonstrated at least one third molar with an accessory root, representing
an incidence of 16%. (Table 2)

Table 2. Incidence of accessory root formation in individual patients.

All Patients Presenting for At Least one 3™ Accessory Roots Present In At Least One Molar Tooth Ex-

Incid
molar extraction tracted menEnse

1492 239 16%

As noted above, there is variability as to the nature, location, and morphology of third molar accessory roots. Figure 2
demonstrates examples of maxillary third molar teeth with an accessory palatal root, as well a bifurcated mesiobuccal root. The
mandibular teeth provide examples of bifurcated roots, as well as a smaller accessory root (Figure 2).

Table 3. Incidence among patients presenting for extraction of all four third molars.

Number of Patients Presenting for All Four 3™

> >
Molars to be Extracted 1 Accessory Root 1 Accessory Root 1 Accessory root

892 183 (20.5%) 125 (14.0%) 58 (6.5%)



http://www.sciencepg.com/journal/ijcda

International Journal of Clinical and Developmental Anatomy

http://www.sciencepg.com/journal/ijcda

C

D

Figure 2. Accessory root formation on extracted maxillary and mandibular third molars. A+B. Examples of accessory root formation on
maxillary third molars. Complete and separate root accessory root formation shown in A. Root bifurcation in the apical third shown in B. B+C
Examples of accessory root formation on mandibular third molars. Two complete accessory roots present in mandibular third molar shown in

C. In D a separate but smaller accessory root is present.

Table 4. Combinations of third molars extracted with incidence of accessory roots.

Number of Patients with All Four 3¢
Molars Extracted and >1 Tooth with an
Accessory Root

Accessory Root on
Both 17 & 32

58 34 (58.6%)

As expected, patients who presented for removal of all four
third molar teeth had an increased incidence of accessory
roots. Of the 892 patients presenting for removal of four third
molar teeth, 183 of these presented with an accessory root on
one or more teeth, representing an incidence of 20.5%. Within
this subset of patients, 125 patients (14%) demonstrated one
third molar with an accessory root and 58 patients (6.5%)
presented with more than one third molar with accessory roots
(Table 3). Of these 58 patients, 34 (58.6%) demonstrated
accessory roots on both #17 and #32, while nine patients
(15.5%) demonstrated accessory roots on teeth #1 and #16. Of
the remaining patients, five (8.6%) demonstrated accessory
roots in three out of four third molars, while only one patient
(1.7%) demonstrated accessory root formation in all four third
molar teeth (Table 4).

4. Discussion

Several studies have been published highlighting the inci-
dence of molars with an accessory root, but few have focused
on accessory root formation among a large population that
includes both maxillary and mandibular third molars specif-
ically. The majority of these studies have focused on first
molars, with very few studies solely dedicated to third molar
morphology.

Ahmed et al published a strong review of accessory roots in
maxillary molars in 2012. The article summarizes many pre-
vious reports of accessory roots, and categorizes the results

Accessory Root on

Accessory Root on
Accessory Root on y

Both 1 & 16 % Teeth Extracted All 4 Teeth Ex-
tracted
9 (15.5%) 5(8.6%) 1 (1.7%)

based on individual tooth. The majority of the studies men-
tioned were case reports, though several observational studies
were cited for maxillary third molars [7]. Of these studies, the
report with the greatest number of teeth was 269. This study,
published by Guerisoli et al in 1998, found that of 155 max-
illary third molars examined, 5 (3.2%) demonstrated acces-
sory root formation. This study also found that of 114 man-
dibular third molars only 1 (0.9%) showed formation of an
accessory root [3]. Of the other studies highlighted the most
recent, a 2008 report by Cosic et al, reported that of 56 ex-
tracted maxillary third molars 1.8% demonstrated the pres-
ence of an accessory root [8]. This article also examined 50
mandibular third molars, of which none (0%) had an acces-
sory root. Sidow et al reported the highest incidence in ac-
cessory roots in third molars; 5% (8 of 150) in mandibular
third molars and 7% (11 of 150) in maxillary third molars [9].

Although the accessory root is typically considered a vari-
ation it is not considered pathological. Indeed, the additional
root has been regarded as a normal racial and morphological
variation [10]. Several studies have been conducted that pro-
vide evidence to suggest that accessory roots are more com-
mon in Taiwanese, Indian, Korean, and Mongolian popula-
tions. As an example, Tu et al focused on three rooted man-
dibular first molars in Taiwanese individuals, and found an
incidence of 33.33% among the 123 patients screened with
CBCT [11-15].

It is important to note that many of the studies that include
accessory root statistics have been published from an endo-
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dontic perspective, and provide valuable information regard-
ing both root and root canal morphology [9, 16]. However, the
present study focuses upon the incidence of accessory roots
from the perspective of oral and maxillofacial surgery, spe-
cifically with respect to the surgical removal of third molar
teeth. In particular, this study is intended to bring attention to
the manner in which accessory root formation may influence
diagnosis, treatment planning, and difficulty of surgery.

As such, given the relative incidence of accessory root
formation in third molar teeth, the astute clinician should
appreciate the potential complications that may arise during
surgical removal due to the presence of one or more accessory
roots. As the results of this study suggest, the practitioner can
expect to encounter an accessory root approximately 3.37
percent of the time with maxillary third molars, approxi-
mately 9.42 percent of time with mandibular third molars,
with an average percentage of 6.43 percent for all third mo-
lars. Additionally, when four third molar teeth are removed in
one patient seating, the practitioner can expect to encounter
multiple third molar teeth with accessory root formation ap-
proximately in 6.68 percent of these cases.

These results highlight the importance of thorough pre-
operative clinical and radiologic evaluation. While the most
common preoperative radiograph utilized for the evaluation
and treatment of third molar teeth is the panoramic radio-
graph, this radiographic modality provides only a
two-dimensional visualization of tooth location and mor-
phology, and as such it is not completely reliable with respect
to identifying the presence of accessory roots associated with
third molar teeth [17]. It was suggested by Tu et al that CBCT
(Cone-Beam Computed Tomography) could serve as a useful
tool to reveal the true nature of tooth root structures in three
dimensions [15]. Additionally, Guerrero et al’s recent study
praises the CBCT for its ability to confirm the number of roots
and root morphology, especially when compared to the
standard panoramic radiograph [18]. Nevertheless, while the
statistical evidence from this study suggest that CBCT may be
useful diagnostic tool with respect to the identification of
accessory root(s) on third molar teeth, the routine use of
CBCT for third molar evaluation and treatment is not practi-
cal, and would be cost prohibitive. Additionally, although the
removal of third molar teeth is a common procedure per-
formed in dental practice, with a complication rate that is
relatively low, it is reasonable to assume that a tooth with an
additional root may increase the difficulty of any given ex-
traction [19].

5. Conclusion

The incidence of accessory root formation in third molars is
of such a magnitude so as to be clinically significant for the
dental practitioner. Indeed, while the incidence of accessory
root formation for a given third molar tooth is in and of itself
high, the astute surgeon can expect the incidence of accessory
root formation on one or more third molar teeth, for any given

patient, to be significant as well. As such, the diagnostic,
treatment planning, and surgical phases of treatment for third
molar teeth must take into account the expected incidence of
accessory root formation. This will provide for enhanced
patient outcomes, as well as improved efforts at risk man-
agement.
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