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Abstract

Dense bone islands (DBI) are benign intra-bony osteosclerotic lesions that are often asymptomatic and found
incidentally on dental radiographs. DBI in patients requiring orthodontic treatment may influence the success
of tooth movement through the lesion, the implications for the management of anchorage, possible increased
risk of root resorption or whether the lesion needs to be excised prior to orthodontic treatment. Although there
are many case reports pertaining to DBIs, very few involve those requiring orthodontic treatment. The diagnosis,
management, and outcomes of three cases diagnosed with DBI are described in which orthodontic treatment has

been undertaken in patients with DBIs.
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Introduction

Intra-bony osteosclerotic lesions of the jaws can be classified
based on their aetiology being neoplastic, inflammatory or
idiopathicin origin. Neoplastic and inflammatory are easily
identifiable when linked with certain aetiological factors
(e.g. chronic periapical infection in inflammatory lesions)
and clinical symptoms which require definitive intervention
(1, 2). Conversely, idiopathic intra-bony osteosclerotic
lesions are usually asymptomatic, such that the lesions are
often only identified incidentally on dental-pantomogram
(DPT) radiographs taken to facilitate orthodontic diagnosis
(3, 4). Intra-bony osteosclerotic lesions of idiopathic
origin are identified with many different names in the
literature such as osteosclerosis, condensing osteitis,
bone eburnation, bone scar, osteopetrotic scar, periapical
osteopetrosis, enostosis, sclerotic bone, socket sclerosis,
bone whorl or dense bone island (5, 6). The authors prefer
the term ‘Dense Bone Island’ (DBI) due to its simplicity in
accurately describing the lesion, being easier for lay people
to understand, as well as seeming less alarming to patients.

The prevalence of DBIs is reported to be 3.1-31% (7, 8) and
can be found in any type of bone, although the highest
incidence is in long bones, the pelvis and ribs (9). In the
maxillofacial region, they are more prevalent in the body
of the mandible, especially in the premolar region (10, 11).
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They are more common in adults than children and have
no sexual predisposition (10, 12, 13).

Achieving a diagnosis of DBI is by exclusion from other
similar looking bony lesions such as fibrous dysplasia or
focal cemento-osseous dysplasia.

DBIs are characterized by an irregular, round or elliptical
radiopacity that is well defined from the normal bone
around them (12, 14, 15). They have a homogeneous radio-
density and sclerotic focus in the cancellous bone with
thorny radiation or pseudopodia on the peripheral area
that blend with the host bone trabecular (16). DBI lesions
are frequently asymptomatic and found at the periapical
orinter-radicular area as an incidental finding with limited
change in size over time.

Advanced 3-Dimensional imaging, such as a cone-beam
computed tomography (CBCT) in certain cases is indicated
when there are unusual radiographic observations. In the
British Orthodontic Society radiographic guidelines, a CBCT
is advised in cases where there is a potential for the findings
to inform or alter the prescription of treatment (17). CBCT
can provide accurate information relating to the proximity
of the lesion to the surrounding dentition, diagnosis of
pathology such as root resorption and support differential
diagnosis. In cases where the findings of radiographic
images such as DPT and periapical (PA) is sufficient for
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diagnosis and will not change the treatment plan, a CBCT
would not be necessary.

In atypical cases, an incisional biopsy of the lesion is
indicated to confirm the diagnosis. For example, this
could be when there are clinical signs of possible damage
to adjacent structures. Histological examination of
hematoxylin and eosin-stained tissue sections without
the need of immunohistochemical staining can be used to
identify the histological entity of the tumour. Histologically,
DBIs are composed of calcified and dense tissue without
marrow space and are not associated with atypical nuclei
or mitosis which represents neoplasm (18).

Since most DBIs are asymptomatic and benign in nature,
they are managed conservatively. Surgical removal would
risk damage to adjacent structures such as the dentition or
the inferior alveolar nerve. Furthermore, complete removal
of the lesion may not prevent recurrence (19). The most
suitable management is long term periodic clinical and
radiographic follow up to monitor for changes in clinical
symptoms or radiographic appearance.

Within orthodontics, concerns may arise when the planned
path for orthodontic tooth movement traverses the DBI.
The concerns being whether the tooth can be moved
across the lesion and at what rate, the implications for the
management of orthodontic anchorage, possible increased
risk of root resorption or whether the lesion needs to be
removed prior to orthodontic treatment.

To the best of the authors knowledge currently there are
no studies pertaining to DBl management in orthodontic
treatment. Although there are many case reports
pertaining to DBI, very few relate to incidental findings
where the DBI would affect orthodontic treatment (3, 20).
Other case reports involving orthodontic treatment looking
at other bony anomalies such as florid cemento-osseus
dysplasia or focal sclerosing osteitis have been reported
(21, 22), however, they are not DBI lesions and differ in
terms of aetiology and makeover.

The main objective is for the reader to understand the
clinical implications of performing orthodontic tooth
movement in areas of DBI. Three cases presenting with DBIs
requiring orthodontic treatment are described including
their diagnosis, management, and outcomes.

Case report 1

Case summary

A 23-year-old medically fit and well Chinese female
presented complaining of difficulty chewing and speaking.
On examination, she presented with a Class Il division 1
malocclusion on a skeletal Il pattern with vertical maxillary
excess complicated by hypodontia of the lower right second
premolar. In occlusion the overjet was 12 mm with an
increased and complete overbite, buccal crossbite between
UR6 and LR6 with no displacement. Molar relationship
was Class | on the right and left was Class Il full unit. Oral
hygiene was fair (Figure 1).

JUMMEC 2022:25(2)

Figure 1: Case 1: Clinical intraoral photographs prior to
starting orthodontic treatment showing lateral (a and c),
anterior (b), palatal (d) and lingual (e) views

A DPT revealed a radio-opaque lesion of 10 mm x 6 mm
between the roots of LR6 (Figure 2). There was a slight
radiolucency in the middle of the lesion, which is unusual
for DBI as they are usually homogenous. Due to the lesion’s
unusual appearance and an overlapping of the lesion with
the LR6 lamina dura, a CBCT was taken to further investigate
the extent of the lesion along with the presence of any root
resorption or pathology of LR6. The CBCT revealed two
lesions. The first lesion was a radiopaque lesion measuring
10 mm x 6 mm x 7 mm located between the apices of LR6
and is in contact with both the mesial and distal apices. It
includes a radiolucent target lesion in the centre that was
incorporated within the buccal and lingual cortex of the
mandible lingually (Figure 3). No resorption of the molar
roots was noted. The second lesion was a radiopaque
lesion beneath the apex of LR3 measuring 5 mm x 5 mm
x 5 mm (Figure 3). Electric pulp testing confirmed LR3 and
LR6 were both vital. Both lesions were diagnosed at DBIs.

Figure 2: Case 1: Pre-treatment DPT prior to starting
orthodontic treatment. Radiopacity present at periapical
area of LR6 and beneath LR3

Figure 3: Case 1: CBCT sections of radiopacities adjacent
to LR3 and LR6 prior to orthodontic treatment showing
sagittal plane (a) and axial plane (b) views. The CBCT clearly
shows the radiolucent area in the middle of the DBI
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Treatment objectives

Considering the absence of root resorption and the small
overlap of the DBI with the LR6, the plan was to proceed
with orthodontic treatment which would involve a small
mesial movement of LR6 forward due to the spacing
between the LR4 and LR3. The orthodontic plan involved
upper arch expansion with a quad-helix appliance followed
by extraction of the UR4 and UL4, lower arch interproximal
reduction and full upper and lower pre-adjusted edgewise
appliances (022” x 028”, MBT prescription) supported with
temporary anchorage devices (TADs) to intrude the upper
labial segment.

Consent was obtained from the patient regarding the
degree of uncertainty on how the DBI would influence
orthodontic treatment being failure to close all spaces, the
duration of treatment, an increased risk of root resorption
and pulp devitalization. In light of the planned tooth
movement and large occlusal restoration in the LR6, regular
recording of pulp sensibility testing with ethyl-chloride
and electro-pulp testing (3 monthly) and periapical (PA)
radiographs (Bi-annual) were performed.

Treatment progress in area of DBI

A PA radiograph taken mid-treatment shows the lower right
first molar to be moving away from the radiopaque lesion
with the intact lamina dura and no signs of root resorption
(Figure 4). The patient did not complain of any pain and no
other pathology was noted. The near-end PA radiograph
shows the LR6 has moved across the DBI with no signs of
root resorption (Figure 5). Space closure occurred without
incident (no difficulties were encountered during this
process) and at a normal rate until all space was closed
(Figure 6). The LR6 tested positive to ethyl-chloride and
electro-pulp testing throughout treatment.

Figure 4: Case 1: Periapical radiograph (PA) of LR6 during
space closure
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Figure 5: Case 1: PA of LR6 after space closure completed

Figure 6: Case 1: Clinical intraoral photographs once spaces
have closed and LR6 moved forward mesially showing
lateral (a), anterior (b) and lingual (c) views

Case report 2

Case summary

A 17-year-old Malay female presented with Class |
malocclusion on a skeletal | pattern with average vertical
proportions. The malocclusion was complicated by poor
prognosis first permanent molars, severe upper and lower
arch crowding, upper dental centreline 2.5 mm to the right,
crossbite involving UR2-UL2 associated with an anterior
mandibular displacement (Figure 7). The molar relationship
was Class | on right and Class Ill % on left. The LL5 was
distally tipped and impacted against LL6. A DPT showed
a radiopacity of approximately 10 mm x 20 mm localised
around the distal aspect of the apex of LL5 (Figure 8). A
PA (Figure 9) and sectional CBCT (Figure 10) of the area
confirmed the intact lamina dura and periodontal ligament
(PDL) of the LL5.
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Figure 7: Case 2: Clinical intraoral photographs prior to
starting orthodontic treatment showing lateral (a and c),
anterior (b), palatal (d) and lingual (e) views

Figure 8: Case 2: Pre-treatment DPT prior to starting
orthodontic treatment. Radiopacity present at periapical
area of LL5

Figure 9: Case 2: PA of showing radiopacity present
at periapical area of LL5 prior to starting orthodontic
treatment. LL6 was extracted prior to orthodontic
treatment

Figure 10: Case 2: Sagittal plane (a) and coronal plane (b)
views of CBCT in area of osteosclerotic lesion
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Treatment objectives

Following a review with the oral and maxillofacial
surgery department, the radiopacity was biopsied as the
distally tipped LL5 raised concerns of the possibility of an
actively expanding lesion, such as fibro osseous lesions.
An incisional biopsy of the lesion was performed and
histological analysis of section (4) (5/18-1) (Figure 11)
showed a vital bone trabecular within a mildly inflamed
fibrofatty connective tissue. No prominent osteoblastic
rimming was seen. Section (3) (5/18-2) (Figure 12)
showed one fragment of vital mature bone with very
focal fibrocellular tissue attachment. The findings were in
keeping of a DBI.
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Figure 12: Case 2: Histological Section (3) (5/18-2)

Orthodontic treatment involved anchorage reinforcement
with both Nance palatal arch and lower lingual arch,
extraction of all the poor prognosis first permanent molars,
followed by full upper and lower pre-adjusted edgewise
appliance (022” x 028”) MBT prescription. Consent was
obtained from the patient and the same risks of treatment
and possible compromised result was given as per Case 1.

Treatment progress in area of DBI

Tooth movements were initially slow on the lower left
region most likely due to the DBI, which was expected;
however, with anchorage reinforcement (banding of
the LL7), light forces and longer activation period, LL4
and LL5 were retracted successfully over an 11-month
period. On the lower right, space closure was initially
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faster; however, total space closure was also completed
within the same 11-month period. Periodic pulp testing
of ethyl-chloride and electro-pulp testing (3 monthly)
did not find any abnormalities to these teeth. Periodic
radiographic monitoring following space closure showed
mild to moderate root resorption on the LL4 and LL5 (Figure
13) with no clinical symptoms present. The patient was
informed of the root resorption and reassured it is unlikely
for the prognosis of the teeth to be compromised in the
long-term providing a satisfactory level of oral hygiene is
maintained. From the near-end DPT post-space closure and
intraoral photographs at near-end and post orthodontic
treatment (Figure 14, 15, 16), bodily movements of the
teeth has taken place and was not affected as they moved
through the DBI lesions.

Figure 13: Case 2: PA (a) right after space closure completed,
(b) 6 months after space closure completed, showed no
significant progression of the mild root resorption of the
LL5 and LL4. Teeth respond normally to pulp testing with
no clinical sign and symptoms at each interval

Figure 15: Case 2: Clinical intraoral photographs after
space closure completed showing lateral (a), anterior (b)
and lingual (c) views
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Figure 16: Clinical intraoral photographs of Case 2 after
debond showing lateral (a and c), anterior (b), palatal (d)
and lingual (e) views

Case report 3

Case summary

A 23-year-old, healthy Malay female presented with a Class
| incisor relationship on a skeletal | pattern with average
vertical proportions. The malocclusion was complicated by
hypodontia of UR2 and UL2, mild spacing of the upper and
moderate crowding of lower arches, lower midline shifted
to the left, anterior crossbite on UL3 with no mandibular
displacement (Figure 17).

Figure 17: Case 3: Clinical intraoral photographs prior to
starting orthodontic treatment showing lateral (a and c),
anterior (b), palatal (d) and lingual (e) views

Investigations

A pre-treatment DPT showed a radio-opaque lesion
present near the apex of LL3 (Figure 18). Radiographically,
the lesion was placed apical to LL3, measuring 20 mm x
30 mm and there was no tilting or displacement of roots
seen. The outline of the PDL and apex of the tooth was
also clearly seen without any radio-opacities overlapping
any tooth structure. Clinically there was no buccal-lingual
bone expansion in the LL3 region. After review with oral
and maxillofacial surgery, the lesion was considered a DBI
and did not require any further radiographic investigation
prior to starting orthodontic treatment. Once orthodontic
treatment commenced, sensibility testing was done every
three months during orthodontic treatment where both
LL3 and LL4 were vital at all stages.
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Figure 18: Case 3: Pre-treatment DPT showing radiopacity
present at periapical area of LL5

Treatment objectives

Considering the DBI diagnosis, the plan for the area of DBI
was to proceed with tooth movement along the DBI, where
the extraction of LL4 would involve relieving crowding by
moving LL3 and LL2 posteriorly across the DBI. Consent was
obtained from the patient and the same risks of treatment
and possible compromised result was given as per Case 1.
The overall orthodontic treatment plan involved extraction
of LR4, LL4 and followed by upper and lower pre-adjusted
Edgewise appliance (022” x 028”) MBT prescription. The
importance of excellent oral hygiene throughout treatment
was stressed to the patient.

Treatment progress in area of DBI

The LL3 was retracted successfully using sliding mechanics
to relieve the anterior crowding. The lower left second
permanent molar was banded to reinforce posterior
anchorage. As expected, tooth movement was initially
slower on the lower left region; however, with light forces
and longer activation period, LL3 was in good alighnment
with the rest of the teeth. Periodic clinical and radiographic
monitoring did not find any abnormalities to these teeth.
The longer activation period at the start of space closure
was due to an increase in bone density, where tooth
movement was expected to be slower as bone remodelling
takes longer. The near-end DPT showed completion of
space closure without any complications, with satisfactory
root parallelism and no signs of root resorption near
the DBI lesions (Figure 19). Intraoral photographs taken
after space closure was completed (Figure 20) and post-
orthodontic treatment (Figure 21) showed satisfactory
space closure and finishing.
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Figure 19: Case 3: DPT after space closure completed
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Figure 20: Case 3: Clinical intraoral photographs after
space closure completed showing lateral (a), anterior (b)
and lingual (c) views

Figure 21: Case 3: Clinical intraoral photographs at debond
showing lateral (a and c), anterior (b), palatal (d) and
lingual (e) views

Discussion

Orthodontic tooth movement requires bony remodelling,
so when a force is applied the surrounding tissues can
remodel and permit tooth movement. Accurate diagnosis
of any suspected bony abnormality is essential for
successful orthodontic outcomes. Radio-opacities in the
bone are frequently DBIs; however, the possibility of
neoplastic or inflammatory sclerotic lesions in the jaw
must be excluded first.

The three cases presented were diagnosed with DBI
following clinical, radiographic and in one case histological
examination. All three cases presented with DBl in the area
of the mandible, which is consistent with other case reports
(14, 20). Usually, DBIs are stated to be homogenous (14,
15), however, in Case 1 there was a radiolucent area in the
middle of the lesion which was unusual.

One case did not require a CBCT nor a biopsy, as the
lamina dura and PDL of the tooth was intact and did not
overlap with the lesion. A CBCT was deemed appropriate
in one case as the lamina dura and PDL were connected
and overlapped the lesion. Once a diagnosis of DBI was
confirmed the orthodontic treatment plan involved
successful movement of the tooth through the lesion, a
similar outcome with another case report with the same
presentation (15), although not with fixed appliances.
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An author from one case report recommended histological
biopsy of DBIs when the size of the lesion increases by
25 percent in 6 months or by 50 percent in one year (6),
however, based on our current knowledge there are no
approved guidelines. A histological diagnosis is rarely
warranted unless there are concerns of inflammatory or
neoplastic lesions that can present with signs of expansion
of the lesion, such as the tipping and displacement of
adjacent teeth, as was shown in Case 2. The biopsy required
a surgical intervention with a risk of injury to adjacent
neurovascular and dental structures and is therefore only
performed when essential to rule out a more sinister
diagnosis. Fortunately, in this case the patient suffered
no unfavourable sequelae from the surgical intervention.

The size of the presenting lesions were in keeping with the
literature (23), although for Case 3 it is unusually large at
almost 30 mm. Sinnott and Hodges have reported lesion’s
measuring 24 mm in diameter (3).

Case 1 and 2 showed the size of the lesion remained largely
unchanged throughout treatment. This is consistent with
most cases where there is no significant change in size (20).
Nonetheless in Case 3, the density appears to reduce with
the lesion blended more into the surrounding bone. This
has been observed in another case report where it changes
over the period of a few years (20). A longitudinal study
stated that DBIs can change or remain the same, although
it is more likely for the lesions to change appearance in
children and adolescents (8). The presented cases are
all adults where changes are expected to be minimal;
however, one does show the potential of the lesion to
change. It is unclear if disruption caused by orthodontic
tooth movement results in these changes or they have
occurred independently.

Histologically, DBIs represent areas of more compact
bone. Animal studies have shown that increased bone
density results in slower tooth movement; however, this
finding is yet to be confirmed in human studies (24). The
authors could not find any reports of a DBI preventing
tooth movement; however, there are many case reports
claiming a reduced rate of tooth movement through the
DBI (3, 4, 20, 25) and difficulty with finishing cases with
appropriate tip and torque (3). The presented cases are
consistent with one case with a perceived reduced initial
rate of space closure when compared with the normal
contra-lateral side (Case 3) but have ultimately resulted
in successful treatment outcomes with no complications.

It is important to obtain informed consent on increased
treatment time when presented with these lesions. Some
may argue higher forces are required to stimulate tooth
movement in these areas of increased density; however,
this may increase the risk of root resorption. Anchorage
must be planned carefully in these cases and was reinforced
to ensure successful space closure. In a case report
involving bone lesions like condensing osteitis, use of a
higher force supported by mini-implant were required for
space closure (22). 1t is implied by the case report authors
that anchorage reinforcement was needed to apply
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additional force to initiate the bone remodelling process. In
contrast, we feel that time is a more important factor rather
than force magnitude as higher density bone will take
longer to remodel. It would still be wise to advise patients
of the possibility of the need for anchorage reinforcement
if spaces closure is becoming challenging.

In reflection of these cases, it appears safe to precede
with tooth movement the region of DBIs, although care
must be taken in:

- Ensuring accurate diagnosis.

- Informed consent in particular to include an
increased risk of root resorption, slower rate of tooth
movement, additional anchorage reinforcements (3).

Once orthodontic treatment is completed, periodic
radiographic monitoring is recommended for DBI lesions
(25), as there are case reports of DBI increasing in size
over time, or a possibility of it being other lesions with
similar representation to DBI (3, 4). It is advised that
more caution would need to be undertaken in cases with
multiple presentations of DBI (3), as there would be a
higher likelihood for it to be confused for other similar
appearing lesions such as Gardner’s Syndrome which can
be associated with malignant transformation.

Conclusion

Multidisciplinary discussion is vital in these cases, as well as
keeping patients informed with all treatment options and
related risks and benefits of each option. With accurate
diagnosis and treatment planning, periodical radiographs
and sensibility testing, orthodontic treatment can be safely
carried out in the cases with DBI lesions.
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