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he etiology of malocclusions includes a number of endogenous or ex-

ogenous factors,' intrinsic or extrinsic factors,? and genetic or environ-

mental factors.3 Among the potential environmental causes are cysts or
tumors,** of which radicular cysts are the most common (42.9%), followed
by dentigerous (also known as follicular) cysts (39%).6

Dentigerous cysts have a prevalence between mostly involving the anterior region of the maxil-
91% and 7.3%"# and are found more frequently in la,'2.13 dentigerous cysts are associated with super-
male than in female patients.® They are most often numerary teeth.
associated with the third molars, upper canines, Supernumeraries have an overall prevalence
and lower premolars.!” In about 5.5% of cases,!! of 2.6% and are more common in the maxillary
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TREATMENT OF PATIENT WITH DENTIGEROUS GYST AND SUPERNUMERARIES

arch than in the mandibular arch.'* Their etiology
is unknown, although both environmental and ge-
netic factors are believed to be involved.!%!> In
about 43% of cases, the presence of supernumerary
teeth will delay or prevent eruption of the associ-
ated permanent incisors."* Crowding and ectopic
eruption are other potential consequences,'® with
such complications typically caused by the super-
numerary teeth themselves rather than any associ-
ated cysts.!”

Although the standard treatment protocol
involves surgical removal of the supernumeraries
and cysts, further surgical intervention is required
in a reported 30-54% of these cases to assist in the
eruption of affected permanent teeth.!.718 After
surgical exposure of a permanent tooth, the two
treatment options are to bond an orthodontic ac-
cessory for forced eruption' or to monitor the
tooth as it spontaneously erupts.'920

This case report describes an extended multi-
disciplinary approach to the orthodontic treatment
of a patient with a horizontally impacted lateral
incisor caused by previously removed supernumer-
aries and a dentigerous cyst.

Diagnosis and Treatment Plan

A 12-year-old male presented for orthodontic
treatment. The parents reported that the patient had
undergone surgery at age 6 to remove super-
numerary teeth and a dentigerous cyst. Clinical
examination found a mesofacial growth pattern
with harmonious facial thirds and a passive lip seal
(Fig. 1). The profile was slightly convex, with a
slightly acute nasolabial angle. A mild projection
was observed in the labial region, with the upper
lip slightly more prominent than the lower lip. The
patient exhibited a Class II, division 2 malocclu-
sion and a unilateral right posterior crossbite. The
upper left lateral incisor was not clinically visible,
and the adjacent canine had migrated mesially into
the lateral-incisor space.

The panoramic radiograph showed that all
teeth were present and that the upper left lateral
incisor was horizontally impacted. Cone-beam
computed tomography (CBCT) confirmed the hor-
izontal position of the upper left lateral incisor and
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the proximity of its crown to the middle thirds of
the upper left central incisor and canine.

The parents provided CBCT scans that were
taken before the earlier surgery. In these records,
two supernumeraries were visible in the upper-
incisor region, one of which was associated with a
dentigerous cyst (Fig. 2). The lesions were appar-
ently responsible for the delay and deviation in the
eruption of the upper right central and lateral in-
cisors and the impaction of the upper left lateral
incisor.

Since the patient was still in the second tran-
sitional phase of the mixed dentition, a two-stage
treatment was proposed. The objective for the first
stage was to open space for eruption of the impact-
ed upper left lateral incisor, using a fixed appli-
ance. After surgical exposure of the incisor crown,
either an orthodontic accessory would be bonded
to the tooth for forced eruption, or the tooth would
be allowed to erupt spontaneously. After an expla-
nation of the advantages and disadvantages of each
alternative, the patient and parents opted for natu-
ral eruption. The second stage of treatment would
begin once the permanent dentition had fully
emerged. Objectives for this stage were to correct
the Class II malocclusion and crossbite, as well as
to improve the appearance of the smile.

Treatment Progress

The upper permanent teeth were bonded with
MBT*-prescription .022" x .028" brackets for the
first stage of treatment. Leveling and alignment
were performed with a series of nickel titanium
(014", .016", .018", and .020") and stainless steel
(017" x .025") archwires. After six months of treat-
ment, an open nickel titanium spring was attached
to the stainless steel wire to open space for the
upper left lateral incisor (Fig. 3). The active treat-
ment time for this stage was eight months.

After eleven months, the brackets were re-
moved, and the patient was referred for surgery to
expose the crown of the upper left lateral incisor.
A button was bonded in case traction would be

*Registered trademark of Solventum, St. Paul, MN; www.
solventum.com.
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required. Gingivectomies of the anterior teeth and
an upper labial frenectomy were performed at the
same time. Monthly appointments were scheduled
to monitor the spontaneous eruption of the tooth
(Fig. 4).

After another five months, when the perma-
nent dentition was complete, the profile had be-
come less convex, while the mesofacial vertical
pattern was preserved (Fig. 5). A half-step Class
11, division 2 subdivision malocclusion with a man-
dibular midline deviation to the left was observed,
along with a unilateral crossbite on the right. The
panoramic radiograph showed significant improve-
ment in the position of the upper left lateral incisor,
which was now vertically oriented. During the
second stage of treatment, the upper left lateral
incisor would be guided into the arch, and inter-
maxillary elastics would be used to correct the
Class II malocclusion and posterior crossbite.

All teeth except the upper left lateral incisor
were bonded with MBT-prescription .022" x .028"
brackets, and progressively larger nickel titanium
archwires (014", .016", .018", and .020") were used
for leveling and alignment (Fig. 6A). In the lower
arch, reverse curves were added to .020" and then
017" x .025" stainless steel archwires to correct
the curve of Spee.

After seven months, an .019" x .025" stain-
less steel wire was placed in the upper arch. A
nickel titanium spring was added to open space for
traction of the upper left lateral incisor, and ortho-
dontic accessories were bonded to create a binary
force that would correct its rotation (Fig. 6B).

Three months later, the upper left lateral in-
cisor was bonded with a bracket that was inverted
180° to promote buccal root torque during buccal
traction,?'?> and the same sequence of nickel tita-
nium archwires was repeated. In the lower arch,
correction of the curve of Spee was complete after
another two months, and the archwire was changed
to .019" x .025" stainless steel; three months later,
the final .019" x .025" stainless steel wire was in-
serted in the upper arch (Fig. 7).

For the remainder of treatment, Class II elas-
tics (316", 4.50z) were worn on the left side; vertical
elastics (¥16", 4.50z) were worn between the upper
and lower right second premolars, first molars, and

JCO/SEPTEMBER 2024

second molars to address the crossbite. Once the
sagittal and transverse relationships were correct-
ed, a finishing stage was begun using rebonded
brackets and intercuspation elastics (¥1¢", 2.50z).
The total treatment time for the second stage was
24 months.

Treatment Results

The treatment duration for both stages was
40 months, including the eight months of waiting
for eruption of the permanent teeth. The nasolabial
angle and the relationship between the upper and
lower lips were slightly improved, enhancing facial
harmony (Fig. 8). The midline deviation was cor-
rected, and bilateral Class I molar and canine re-
lationships were achieved. The patient’s perio-
dontal health was considered good, even in the soft
and hard tissues adjacent to the upper left lateral
incisor. Adequate root parallelism was achieved,
although the impacted tooth lost some root integ-
rity. Mild root resorption of the upper right central
incisor was noted, consistent with remodeling in
response to tooth movement.?

Discussion

Uncommon conditions that require invasive
treatment can create significant psychosocial chal-
lenges in young patients, including dissatisfaction
with their facial appearance and medical trauma
from multiple surgeries. School bullying is a par-
ticularly common stressor for adolescents between
the ages of 12 and 14, with consequent effects on
self-image.?* Diastemas, missing or discolored
teeth, and prominent anterior teeth are the three
most common dental conditions associated with
bullying of children.?* As a result, esthetic con-
cerns that adults might consider secondary can
severely diminish a child’s quality of life.?

In the present case, the previously removed
cyst and supernumerary teeth had delayed the
eruption of the upper left lateral incisor, producing
a large diastema that affected the patient’s self-
image. To address this concern and lessen the emo-
tional impact of treatment, we chose the conserva-
tive open exposure approach often used for
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impacted canines, in which space is created for the
impacted tooth, which is then exposed and allowed
to erupt naturally.!6-20

To meet the patient’s individual needs, we
customized the torque of the bracket on the upper
left lateral incisor, as several authors have suggest-
ed.?’?® After the rotation of the upper left lateral
incisor was corrected, the tooth’s root was palatal-
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ly displaced. Therefore, we inverted the bracket
180° to change the torque from +10° to —10°. The
adjustment produced 10° of lingual crown torque
and, consequently, buccal root torque, counter-
acting the undesirable moment by applying a force
below the center of resistance. Further torque ad-
justments can be made if needed, but in this case,
the inverted bracket produced the desired result.
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Fig. 1 12-year-old male patient with
Class Il, division 2 malocclusion, uni-
lateral right posterior crossbite, and
horizontally impacted upper left lat-
eral incisor caused by previously
removed dentigerous cyst and super-
numeraries.
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Fig. 2 Previous surgery performed at
age 6. A. Presurgical cone-beam
computed tomography scans. B. Sur-
gery to remove dentigerous cyst and
supernumeraries. (Image courtesy of
Dr. Fernando Giovanella.)

Fig. 3 A. After six months of treatment. B. After 10 months of treatment.
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Fig. 4 After one year of treatment,
showing results of surgical exposure
of upper left lateral incisor.
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Fig. 5 Before second stage, 16 months after beginning of
treatment.
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Fig. 7 18 months into second stage of treatment.
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Fig. 8 Patient after 40 months of |
treatment, showing well-aligned teeth
and improved facial harmony.
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