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Abstract

Aim: To use CBCT imaging taken before and after orthodontic treatment to evaluate the
interactions between dense bone island (DBI) lesions and teeth. Specific aims were to evaluate
1) where dense bone islands reside in the buccal-lingual dimension of the jaw bones, 2) if DBIs
tend to occur in areas of potential orthodontic tooth movement, 3) presence of root resorption on
teeth adjacent to DBIs, and 4) presence of hindered orthodontic tooth movement of teeth

adjacent to DBIs.

Methods: This project reviewed 2243 CBCT radiology reports on patients undergoing treatment
at the University of Minnesota Graduate Orthodontics Program between the years of 2018 and
2022. Patients were included in this study if at least one of their CBCT radiology reports
contained one of the following words: dense bone island, idiopathic osteosclerosis, or enostosis.
For the 87 dense bone islands included in the study, the pre- and post-orthodontic CBCT images
were analyzed using the linear measurement tool in Dolphin Software to identify changes to the
dense bone islands and adjacent teeth over time. Information related to dense bone island
location, shape, size, evidence of root resorption, evidence of hindered root movement, and the
patient demographics were recorded. Prevalence of root resorption and root movement hindrance

and prevalence of DBIs in various buccal-lingual locations were reported.

Results:

Of the 87 DBIs included in the study, 65 of them (74.7%) were deemed to be located in areas of
potential orthodontic tooth movement. Of the 65 DBIs located in areas of potential orthodontic
tooth movement, 8 of them (12.3%) showed evidence of root resorption and 6 of them (9.2%)

exhibited signs of hindered tooth movement.

In the post-orthodontic scans, 39.1% of the DBIs were connected to the lingual plate alone,
31.0% of the DBIs were bi-cortical, 17.2% were connected to the buccal plate alone, and 12.6%

were intracortical without evidence of contact with either cortical plate.
iii
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Review of the Literature

Radiopaque entities are frequently observed in the jaw bones. Some conditions represent
pathosis, e.g., sclerosing (condensing) osteitis, periapical cemento-osseous dysplasia, and
cementoblastoma, A frequently encountered condition is a dense bone island (DBI), an idiopathic
phenomenon. This condition is known by several other names, including idiopathic
osteosclerosis, bone whorl, bone scar, enostosis, bone eburnation, and focal periapical
osteopetrosis. 12 The DBI are considered a variation of normal development analogous to a

palatal or lingual torus. 5

Several studies have assessed the frequency, size, and location of DBI in the maxillomandibular
area among various populations. 26-12 These radiopacities have an incidence between 1.5% and
11.8% of the studied populations, although some races such as Chinese, Africans, Japanese,
and Indo-Chinese appear to have higher prevalence. 26-12 Some studies have found a higher
incidence of DBI in women, 16813 although the majority of studies show differences between the
sexes to be insignificant. On radiographic examination, DBIs are generally localized, well-defined,
mixed or uniformly radiopaque, non-expansile, small (2-3mm), and have a strong predilection for
the mandibular premolar and molar areas. 2 Occasionally, dense bone islands greater than 2.5cm

are found in the jaws. 1214

Few longitudinal studies have been conducted to identify how DBIs change in frequency and size
over time, but the data suggest that the entities are very rare in the first decade of life. 2 During
the second and third decades of life, the DBIs are most common and are susceptible to growth
and increased radiopacity.®1516 Furthermore, the development of new DBIs and change of the
existing mass is uncommon after the fourth decade of life. 1217 These observations suggest that
DBIs are a variation of normal osseous development during bone maturation and remain mostly

stable after growth is completed. 1121518



The non-expansile nature of dense bone islands may lead dentists to regard DBIs merely as an
incidental finding that has little impact on dental treatment planning. Generally, no treatment is
recommended for these conditions. Some studies have recommended only radiographic
monitoring.1%2° Nonetheless, special consideration may be required in the case of DBIs in close
proximity to the roots of teeth, especially for orthodontists whose treatment plans involve moving
these teeth. Some studies have found that DBIs do not hinder tooth movement or cause external
root resorption, 17 whereas other studies have reported DBIs to cause self-limiting external root
resorption of teeth31621-24 and hindered tooth movement.2%.2225 These findings have led some
researchers to recommend caution when planning tooth movement in the area of tooth
movement,26 or to use a temporary anchorage device (TAD) to aid in space closure adjacent to a

sclerotic bony mass.?”

One possible reason for the lack of consensus regarding the effect of DBIs on teeth may be the
lack of longitudinal three-dimensional radiographic data on patients undergoing orthodontic
treatment. The vast majority of radiologic DBI research utilized only panoramic radiography to
identify and characterize lesions. Few have used cone beam computed tomography (CBCT)
images to perform three-dimensional analysis of DBI shape, size, and location.?228 A search on
PubMed did not reveal any studies using three-dimensional radiographic data analyzed over
multiple time points on teeth undergoing orthodontic tooth movement to characterize the 3D
location of DBIs, their changes over time, and their interactions with teeth during orthodontic

treatment.

This study seeks to augment the existing understanding of DBIs by bolstering the three-
dimensional understanding of DBIs, particularly regarding potential interactions between teeth
and DBIs during orthodontic tooth movement. This information could prove invaluable to
radiologists making comprehensive radiology reports as well as help orthodontists make

decisions about tooth movement adjacent to DBIs.



Aims

The general aim of this study was to use CBCT scans to evaluate the impact of dense bone

islands on teeth undergoing orthodontic tooth movement.

The specific aims of the study were:

1. To determine the buccal/lingual location of dense bone islands in our study population.

2. To determine if DBIs occur in areas of potential orthodontic tooth movement.

3. To determine if dense bone islands (DBIs) are associated with root resorption of adjacent
teeth.

4. To determine if dense bone islands hinder root movement during orthodontic treatment.

In addition to the aims listed above, information was also collected and reported on regarding the
following: age and sex of patients in sample, associations of DBIs with midpalatal and lingual tori,
DBI bone quality, DBI shape, DBI size, DBI location in the jaws, DBI location relative to adjacent

teeth

Null Hypotheses

1. There is no difference in the prevalence of DBI lesions associated with the buccal cortical
plate, the lingual cortical plate, both cortical plates, and neither cortical plate.

2. DBIs will not be found in areas of “potential orthodontic tooth movement” as defined as
areas more occlusal than root tips and extending into the middle 1/3 of the alveolus from
a bucco-lingual dimension.

3. There is no difference in the prevalence of root resorption between teeth in close
proximity (within 1mm) of a DBI and teeth not in close proximity to a DBI.

4. There is no difference in the root parallelism between teeth in close proximity (within

1mm) of a DBI and contralateral teeth not in close proximity to a DBI.



Methods

This survey included a review of a total of 2243 Oral and Maxillofacial Radiology reports
conducted on patients undergoing treatment at the University of Minnesota Graduate
Orthodontics Program between the years of 2018 and 2022. As part of orthodontic treatment in
this program, all patients obtained a pre- and post-treatment CBCT encompassing the entire
maxillomandibular region. Every Cone Beam Computed Tomography (CBCT) scan was read by a
single board certified Oral and Maxillofacial Radiologist. Patients were included in this study if at
least one of their CBCT radiology reports used one of the following words: dense bone island
(DBI), idiopathic osteosclerosis, or enostosis. Once these patients were identified, the pre-
orthodontic and post-orthodontic CBCT images were analyzed to identify changes to the dense
bone islands and adjacent teeth over time. A total of 87 DBIs from 79 patients met the criteria for
inclusion in this study and the corresponding 158 CBCT images (2 for each DBI) were analyzed.

Eight of the patients had two DBIs and these were included in the analysis.

Aim 1: Each DBI was be categorized based on its association with a) the buccal cortical plate, b)
the lingual cortical plate, ¢) both cortical plates, or d) neither of the cortical plates. The prevalence

of each location was reported.

Aim 2: Each DBI was evaluated as occurring or not occurring in an area of “potential orthodontic
tooth movement.” For this study, if an interradicular- or apically-positioned lesion extended into
the jawbone more than 1/3 of the total buccolingual distance, it was presumed to be capable of
interaction with a tooth during orthodontic movement. This result was given as a simple
percentage of total DBIs as a reference for how likely orthodontists are to encounter DBIs that

might warrant consideration during orthodontic treatment planning.

Aim 3: The length of teeth in close proximity to a DBI lesion (within 1mm as measured with the
Dolphin measuring tool on the three-dimensional CBCT rendering) were compared between the

pre-orthodontic and post-orthodontic CBCT to identify root shortening. To rule out the possibility



that root shortening was caused by orthodontic tooth movement alone, teeth exhibiting root
resorption were compared against the contralateral tooth for evidence of root resorption
associated with the DBI at least 1.0mm in excess of that experienced by the contralateral tooth.

The prevalence of root resorption was reported.

Aim 4: Teeth in close proximity to a DBI lesion (within 1mm) were compared against adjacent
teeth for root parallelism. When roots of the DBI-adjacent tooth deviated by more than 10 degrees
from the adjacent roots in either a buccal-lingual or mesial-distal direction, hindrance of tooth
movement was assumed. This was the most reasonable approach even though it did not
eliminate the possible confounding variables that could also lead to a lack of root parallelism (i.e.
improper bracket placement or intentional avoidance of a DBI leading to a lack of root

parallelism).

In congruence with the diagnostic criteria used by previous studies, dense bone island entities
were identified as asymptomatic, well-defined, non-expansile, radiopaque entities of the

maxillomandibular region that could not be attributed to any pathosis.

In order to exclude lesions with similar radiographic findings, the following criteria proposed by

Geist and Katz! were used for exclusion in the survey.

1. Periapical lesions around teeth with deep caries or large restorations.

2. Mixed radiopaque-radiolucent areas characteristic of periapical cemental dysplasia and
other benign fibro-osseous lesions of periodontal origin.

3. Increased thickening of the lamina dura around teeth that showed marked malposition or
that served as abutments for fixed bridges or partial dentures.

4. Clearly identifiable remnants of deciduous or permanent teeth.

5. Radiopacities interpreted as tori or exostoses.

6. Solitary radiopacities in edentulous regions that might represent residual sclerosing

(condensing) osteitis.



Radiopaque areas that met these criteria were categorized based on the following location

classifications proposed by Geist and Katz.!

1. Interradicular: limited to the area between the roots

2. Interradicular and separate: located coronal to the root apex but clearly separated from
the adjacent roots

3. Apical and interradicular: at the apices and exhibited significant extension between the
roots

4. Apical: predominantly located around the root apices

5. Apical and Separate: apical and clearly separated from teeth and lamina dura

Furthermore, with the additional of three-dimensional data from the CBCT scans, DBIs were

categorized based on their buccolingual positioning in the jaw as follows:

A. Buccal: DBI in contact only the buccal/facial cortical plate

B. Lingual: DBI in contact only the lingual/palatal cortical plate

C. Intra-cortical: DBI located completely in trabecular bone and not in contact with cortical
bone

D. Bicortical: DBI extending across and in contact with both cortical plates

Information related to DBI location, shape, size, bone quality, evidence of root resorption,
evidence of hindered root movement, the patient’s age and sex, as well as the prevalence of
midpalatal and lingual tori were recorded for analysis. In accordance with previous
recommendations,! medical histories were examined for disease of the kidneys, parathyroid

glands, and gastrointestinal tracts, which might affect bone metabolism.

Data regarding changes in DBI size were analyzed using the linear mixed effect model. All other
data were reported using descriptive statistics to identify the frequency of different DBI locations

and their interactions with adjacent teeth.



Results

Demographics

Our sample consisted of 87 DBIs from a total of 79 individuals. Of those individuals with DBIs, 50
were female and 29 were male. The median age of individuals included in the study was 17 years
at the time of the pre-orthodontic CBCT and 21 years old at the time of the post-orthodontic
CBCT. The ages of subjects before orthodontic treatment ranged from 7 years old to 66 years

old.

Midpalatal and Lingual Tori Associations

The majority of patients with DBIs did not have a midpalatal torus or lingual tori. Only 6 (6.9%) of
the subjects presented with a midpalatal torus. Lingual tori were present in 18 (20.7%) of the

subjects.

DBI Bone Quality

Most of the DBIs had a radiographically uniform appearance and were deemed “uniformly
radiopaque” (89.7%) as opposed to having “mixed radiopacity” (10.3%) at the final CBCT.
Between the initial CBCT and final CBCT, there were only three DBIs that changed in their bone
quality and changed from mixed radiopacity to uniform radiopacity over time. Of these three DBIs
that changed density, two of them were located in the same patient and changed from age 15 to
age 19. The third DBI that changed density was in a patient and the density change occurred

from age 16 to age 18.

DBI Shape

When seen in the reconstructed panoramic views of the pre-orthodontic CBCT, there was a
similar proportion of DBIs with round (42.0%), oval (35.8%), and irregular (22.2%) shape. The
proportions were similar in the post-orthodontic panoramic view, with 37.9% round, 34.5% oval,

and 27.6% irregular. There were six DBIs that changed in shape from the pre- to the post-



orthodontic CBCT. Of these six DBIs that changed shape, two changed from round to irregular,
two changed from oval to irregular, one changed from irregular to round, and one changed from

round to oval.

When seen from a cross-sectional view in the pre-orthodontic CBCT, there was a similar
proportion of DBIs with round (38.3%), oval (33.3%), and irregular (28.4%). The proportions were
similar in the post-orthodontic cross-sectional slice with 33.3% round, 33.3% oval, and 33.3%
irregular. There were nine DBIs that changed shape from the initial scan to the final scan. Three
DBIs changed from oval to irregular, two changed from round to oval, two changed from round to

irregular, one changed from oval to round, and one changed from irregular to round.
DBI Size

On average, DBIs increased in size over time. The mesio-distal width (Table 1) increased by
0.732 mm (p<0.05), the vertical dimension (Table 2) by 1.029 mm (p<0.05), and the bucco-lingual

width (Table 3) by 0.413 mm (p<0.05).

Table 1: DBI maximum mesial-distal width: Pre-orthodontic vs post-orthodontic size using Linear
Mixed Effect Model

Difference estimate* p-value

Overall (N=8T7) 0.732 0.005
Initial age 7-13 years (N=24) 2.354 0.001
Initial age 14~17 years (N=20) 0.350 0.326
Initial age 1826 years (N=24) 0.171 0.748
Initial age 27 years+ (N=19) -0.205 0.139




Table 2: DBl maximum vertical dimension: Pre-orthodontic vs post-orthodontic size using Linear
Mixed Effect Model

Difference estimate®*  p-value

Ovwerall (N=87) 1.029 0.006
Initial age 7~13 years (N=24) 2.950 0.012
Initial age 14~17 years (N=20) 0.675 0.178
Initial age 18-26 years (N=24) 0.167 0.765
Initial age 27 years+ (N=19) 0.063 0.702

Table 3: DBI maximum buccal-lingual width: Pre-orthodontic vs post-orthodontic size using Linear
Mixed Effect Model

Difference estimate* p-value

Ovwerall (N=87) 0.413 0.030
Initial age 7-13 years (N=24) 1.471 0.008
Initial age 14-17 years (N=20) -0.010 0.960
Initial age 18-26 years (N=24) 0.121 0.728
Initial age 27 years+ (N=19) -0.111 0.529

To identify size changes of the DBIs, the patients were divided into four age groups: 7 to 13
years, 14 to 17 years, 18 to 26 years, and 27+ years. These groupings were made primarily to
allow for similar numbers of subjects included in each group. In addition, the groupings are logical
from a developmental standpoint, with the 7-13 year-olds belonging to a preadolescent group, the
14-17 ages being the adolescent group, the 18-26 ages being the young adult group and the 27

and older individuals being the adult group.

The DBI changes over time were only significant for the 7-13 age group. For the 7-13 age group,
DBI mesial-distal width grew by 2.35 mm (p<0.05), vertical dimension grew by 2.95 mm (p<0.05),
and bucco-lingual depth grew by 1.47 mm (p<0.05). For the 14-17 age group, DBI width grew by
0.350 mm, vertical dimension grew by 0.675mm, and depth shrank by 0.010mm. For the 18-26

age group, DBI mesial-distal width grew by 0.17mm, vertical dimension grew by 0.167mm, and



depth grew by 0.121mm. For the 27 and older group, DBI width shrank by 0.205mm, height grew

by 0.063mm, and width shrank by 0.111mm.

There were six DBIs that had not yet formed in the initial scan but were present in the final scan.
For these DBIs, the patients were aged 9, 12, 13, 14, 16, and 17 years old. These six DBIs
experienced more growth than the DBIs that were present at the initial scan and increased the
average DBI growth for the 7-13 age group and the 14-17 age group. When these data points
were excluded so that only DBIs present at both the initial and final scan were included, the DBI

size changes are as follows.

When the data points were excluded for the DBIs that had not yet formed in the initial scan, there
was only one age group and one dimension that changed significantly from the pre-orthodontic
scan to the post-orthodontic scan. Namely, for the 7-13 age group, DBI width grew by 1.11mm

(p<0.05). DBIs from no other groups experienced significant size changes over time.

Inferior Alveolar Canals and DBIs

DBIs were frequently located adjacent to and attached to the cortical housing of the inferior
alveolar canal. 52.9% of the DBIs in the post-orthodontic CBCT were positionally connected to

the IAC.

DBI Location

Location in Jaws:

A vast majority of the DBIs in this sample were located in the mandible (94.3%) than in the

maxilla (5.7%). The most common location for a DBI was the mandibular premolar area (42.5%),
followed closely by the mandibular molar area (41.4%). The mandibular anterior region contained
10.3% of the DBIs. The least common areas for DBIs were the maxillary premolar region (3.4%),

the maxillary molar region (2.3%), and the maxillary anterior region (0%).
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Table 4: Prevalence of DBIs in different locations in the jaws

Mn Anterior,n  Mn Molar, n Mn Premolar, Mx Molar, n Mx Premolar, n
N (%) (%) n (%) (%) (%)
Location in 87 9(10.3) 36 (41.4) 37 (42.5) 2(23) 3(34)

jaws

Location Relative to Adjacent Teeth:

DBIs were located primarily in the “apical” tooth region (58.0% for the pre-orthodontic CBCT and
55.2% for the post-orthodontic CBCT). The second most common location was “apical and
separate” (16.0% in the pre-orthodontic CBCT and 21.8% in the post-orthodontic CBCT). The
third most common location was “apical and interradicular” (12.3% in the pre-orthodontic CBCT
and 11.5% in the post-orthodontic CBCT). The least common locations were the “interradicular”

and the "interradicular and separate” areas.

There were nine DBIs that changed locations from the initial to the final CBCT. Four changed
from “apical” to “apical and separate”, one changed from “apical and interradicular” to “apical and
separate”, one changed from “apical and separate” to “apical,” one changed from “interradicular
and separate” to “apical,” and two changed from “interradicular and separate” to “interradicular”.
The initial ages of the patients with DBIs that changed location were 9,13,14(n=3), 23, 26, 56,

and 59 years old. All DBIs that changed location, except for one, were located in the mandible.

11



Apical (55.2%)

Apical and separate
(21.8%)

Apical and
interradicular
(11.5%)

Interradicular (8%)

Interradicular and
separate (3.4%)

Figure 1: CBCT examples of locations of DBIs relative to adjacent teeth and their prevalence
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Cross-sectional Location (Aim #1):

There was a tendency for DBIs to be associated with the lingual plate. 39.1% of the DBIs in the

post-orthodontic scan were connected to the lingual plate alone. The second most common

cross-sectional location was for DBIs spanning across the alveolus and connected to both the

buccal and lingual plates (31.0%). Less commonly, DBIs were associated only with the buccal

plate (17.2%). The least common cross-sectional location was with DBIs existing between but

touching neither the buccal plate nor the lingual plate (12.6%).

Lingual cortical
plate only
(39.1%)

Both buccal and
lingual cortical plates
(31%)

Buccal cortical
plate only
(17.2%)

Between buccal and
lingual cortical
plates
(12.6%)

Figure 2: CBCT examples of cross-sectional DBI locations and their prevalence

Location in an area of potential tooth movement (Aim #2):

One of the core questions of this study was whether or not DBIs tend to be located in areas of

potential orthodontic tooth movement. We defined areas of potential tooth movement as DBIs

extending at least 1/3 of the bucco-lingual distance into the alveolus as well as occurring vertically

in the alveolus such that translation of an adjacent tooth could make contact with the DBI (apical

13



or interradicular area). Using these criteria, the majority of DBIs were located in areas of tooth
movement. 74.7% of the DBIs at the post-orthodontic scan were located in an area of theoretical

tooth movement.
DBIs and Root Resorption (Aim #3)

Root resorption was found in 12.3% of the teeth that were located adjacent to DBIs in areas of
potential tooth movement. Of the 87 DBIs included in the study, 65 of them were deemed to be
located in areas of possible tooth movement. Of those 65 DBIs, 8 of them (12.3%) showed

contact with an adjacent tooth and a least 1mm more root resorption on the contacted root than

on the contralateral root.
DBIs and Hindered Root Movement (Aim #4)

In some cases, DBIs were associated with the appearance of impeded tooth movement. Of the
65 DBIs located in areas of potential tooth movement, 9.2% of them exhibited signs of impeded
tooth movement. As expected, apical DBIs, which were not in contact with the roots had no effect

on tooth movement.

14



Discussion

Several studies have reported the prevalence and location of dense bone islands in various
populations, but there remains a paucity of information regarding the three-dimensional location
of DBIs using CBCT data. Furthermore, no studies have used CBCT scans pre- and post-
orthodontic treatment to identify interactions between DBIs and teeth. This retrospective study
leveraged the vast amount of CBCT data collected as part of orthodontic treatment at the
University of Minnesota School of Dentistry Orthodontics Graduate Clinic to identify the

longitudinal characteristics of DBIs and their interactions with teeth.

Demographics:

The subjects in this study ranged in age from 7 to 68 years old but mainly consisted of
adolescents and young adults. Of the 79 patients included in this study, 50 (63%) were female.
Although we reported on age and gender in this study, we do not intend to draw conclusions from
this data since these demographic data points were not retrieved from the full set of 2243

radiology reports from which our patient subsection was derived.

Association with Midpalatal torus, Lingual tori, and Nerve canals:

There were 87 total DBIs included in the study. 6.9% of the DBIs were found in patients who also
had a midpalatal torus. Midpalatal torus prevalence has been reported in previous studies to
range from 3-60% depending on ethnicity,?° so our study sample was within this large range. It
would be difficult to conclude that there was an association between dense bone islands and

midpalatal tori in our study population.

20.7% of DBIs were found in patients who also had lingual tori. Previous research has shown a
large range of 0-80% in lingual tori prevalence depending on ethnicity.3° It would be difficult to
conclude an association between dense bone islands and lingual tori with this data. Future

studies could be conducted using a control group to further evaluate this potential association.

15



In this study, DBIs were commonly associated with the cortical sheath of the inferior alveolar
canal. In the post-orthodontic scan, 46 of the DBIs (52.9%) were touching the cortical sheath of

the Inferior Alveolar Canal.

Location of DBIs in Jaws:

Previous studies found DBIs to have a strong predilection for the mandible over the maxilla26-12,
and our data show the same, with 94.3% of the reported DBIs residing in the mandible. Moreover,
previous studies found the mandibular premolars and molars to be the most frequent sites for
DBIs and our data agree, with 42.5% of DBIs in the mandibular premolar area and 41.4% of DBIs
in the mandibular molar area. Since the mandible has more dense trabecular patterns than the

maxilla, the morphology of the cancellous bone may play a role in the formation of DBIs.

Location of DBIs Relative to Other Teeth:

In the pre- and post-orthodontic scans, DBIs were most commonly found in the apical region of
teeth. The location of DBIs relative to adjacent teeth from most common to least common are as
follows: 1) apical, 2) apical and separate, 3) apical and interradicular, 4) interradicular, and 5)
interradicular and separate. These results are consistent with findings from other
researchers,129-13 with the apical region of teeth containing the highest frequency of dense bone
islands. It is important to note that dense bone islands are primarily located intimately adjacent to
tooth roots, which increases the chances of interactions with teeth during orthodontic tooth

movement.

There were nine DBIs that changed location relative to adjacent teeth from the pre- to the post-
orthodontic CBCT scan. Four DBI changed from “apical” to “apical and separate.” These four
patients were aged 13,14, 26, and 59, during the initial scan. We propose that this change in
location could be attributed to vertical growth of the alveolus and jaw bones in growing patients

and extrusion of teeth in adults.

16



One DBI changed from “apical and interradicular” to “apical and separate.” This patient was 9
years old at the time of the initial scan. We propose that this change in location could be

attributed to mandibular growth of the patient.

One DBI changed from “apical and separate” to “apical,” one changed from “interradicular and
separate” to “apical,” and two changed from “interradicular and separate” to “interradicular.”
These findings can be explained by teeth being orthodontically moved and having a different

position relative to the adjacent DBI between the initial and final CBCT scan.

Characterizing DBIs in 3D (Aim #1):

The use of CBCT images in this study allowed for a novel categorization of DBIs based on the
buccal and lingual positioning. Our data show there was a predilection for DBIs to be associated
with the lingual plate of the alveolus, with 70.1% of DBIs in the post-orthodontic scan touching the
lingual cortical plate. By contrast, 48.2% of DBls in the post-orthodontic scan were touching the
buccal cortical plate. Only 12.6% of the DBIs were located completely in cancellous bone in the

alveolus and did not touch either the buccal or lingual cortical plates.

This information will be helpful to radiologists reporting on DBI locations as well as orthodontists
considering tooth movement around DBIs. Taking into consideration that DBIs appear to be
associated with root resorption and hindered tooth movement, orthodontists could consider if their
treatment plan will be hindered by a DBI that could prevent movement or damage teeth. Although
it could be argued that in unique situations DBIs could be used to reinforce orthodontic
anchorage, we do not recommend this practice due to the possibility of irreversible damage to

teeth.

DBIs in Areas of Potential Tooth Movement (Aim #2):

Our study found that 74.7% of DBI lesions in the post-orthodontic scan were in “areas of potential

orthodontic tooth movement,” defined as a DBI extending interradicular and at least into the
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middle 1/3 of the buccal-lingual dimension of the alveolar process at the DBI site. This finding
suggests that when an orthodontist treats a patient with a DBI, it would be reasonable to further
evaluate if the DBI is in the area of planned tooth movement, especially given the risk of root

resorption and hindered tooth movement adjacent to DBIs.

DBIs and Root Resorption (Aim #3):

In this study, of the 65 DBIs in areas of tooth movement, eight of them (12.3%) were associated
with teeth with diagnosed root resorption. This finding is similar to other researchers who found

DBl-associated root resorption to be 2-129% 3.16.24

Teeth with possible resorption were compared to the contralateral teeth to rule out the possibility
of root resorption being caused by orthodontic movement alone. In all 8 cases, using contralateral
root morphology and root length as a diagnostic guide, the root resorption was diagnosed as

being caused by interaction with the DBI.

Additionally, even when DBIs were located in close proximity to adjacent roots, there is no
guarantee that the orthodontic treatment would generate enough root movement toward the DBI
such that root resorption would be possible or recognizable. Following this logic, it is important to
note that the actual ability of DBIs to cause root resorption could be much higher than what was

reported in this study.
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Figure 3: Examples of diagnosed root resorption of teeth associated with DBIs
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DBls and Hindered Root Movement (Aim #4):

Of the 65 DBIs in areas of tooth movement, six DBIs (9.2%) were diagnosed to be associated
with hindered root movement during orthodontic treatment. Previous case studies have reported
a similar finding??2, but to the authors’ knowledge, this phenomenon has not been studied before

in an orthodontic population.

Although we used objective criteria to assess the possibility of hindered tooth movement (spacing
at the end of treatment or greater than 10 degrees of deviation from root parallelism of adjacent
teeth), we cannot be certain that the unideal orthodontic result was caused by the DBI and not,

for example, poor orthodontic execution.

Additionally, even when DBIs were located in close proximity to adjacent roots, there is no

guarantee that the orthodontic treatment would generate enough root movement toward the DBI
such that “hindered tooth movement” would be possible or recognizable. By this logic, the actual
ability of DBIs to hinder the movement of teeth could be much higher than what was found in this

study.
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Figure 4: Examples of hindered root movement of teeth associated with DBIs

Study Limitations:

This study has limitations. Firstly, this study relies on the oral and maxillofacial radiologist to
report dense bone islands in their radiology reports. Because DBIs are relatively common and
generally believed to not require treatment, it is possible that some patients with DBIs were
overlooked. If this were true, it would impact the reported prevalence of DBI lesions. Nonetheless,
the prevalence of DBI lesions among various demographic groups has been studied extensively

in the past and was not a primary aim of our study. For the purposes of our study, which aims to
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identifying the potential effect of DBIs on teeth during orthodontic tooth movement, the possibility

of overlooked lesions is not a concern.

In addition, as previously mentioned, it would not be possible with this study design to be certain
if root resorption and/or hindered tooth movement were caused by association with the DBI rather
than being a correlative finding. There was also an element of expert diagnosis required to
determine if root resorption and/or hindered tooth movement was observed and whether or not

this could be attributed to the interaction with the DBI.

Recommendations for Practitioners:

Our study of DBIs in an orthodontic patient population found that 74.7% of DBIs were in areas of
potential tooth movement, and of these DBIs, 12.3% of patients experienced root resorption, and
9.2% experienced hindered tooth movement. Given these findings, we recommend that
orthodontists take caution when planning orthodontic tooth movement on patients with DBIs. We
also advise that oral radiologists making reports on CBCT images give orthodontists information
on the specific 3-dimensional location of DBIs and whether they are in areas of potential tooth

movement.
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