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Supernumerary teeth can have normal or abnormal morphologic structure and characteristics, and their impacted form is
diagnosed usually during X-ray examinations. In this case report, the presented patient is a 16-year-old female with anterior
and right posterior open bite and bilateral posterior crossbite, upper right supernumerary paramolar, and impacted second and
third molars. The paramolar development was the reason for the asymmetric growth of the alveolar bone in the upper jaw.
The development of the bone is connected with the development of the teeth, and one additional tooth leads to extensive
development in the maxilla. There is a risk of gingival recession occurrence when leveling the lower incisors due to the thin
gingival biotype. A combined surgical-orthodontic treatment was done according to the following plan: extraction of
supernumerary paramolar, germectomy of the upper right third molar (18) and at the same time periodontal graft in the lower
anterior segment. A digitally three-dimensional (3D) printed appliance for rapid maxillary expansion was used for the
transverse insufficiency of the upper jaw. The upper dental arch expander was designed with distal extension in the area of the
upper right second molar (17). The extension was used as an anchorage during the orthodontic traction of the second molar.
The treatment continued with a fixed orthodontic appliance—braces in the upper and lower jaw. With the extraction of the
impacted and supernumerary teeth in the right maxillary segment, the eruption of 17 was stimulated and a change in the
height of the alveolar bone was achieved. This favored the vertical changes and normalization of the occlusion. The maxillary
expansion was also a significant factor in normalizing the occlusion. Observations on paramolar behavior showed that more
often they develop in the bone and do not erupt. Each clinical case is highly individual, and patients seek orthodontic
treatment at different stages of dentition development and corresponding development of the supernumerary teeth.

1. Introduction

Supernumerary teeth can have normal or abnormal mor-
phologic structure and characteristics. Diagnosis of the
erupted forms is relatively easy compared to the retention
form. The impacted form is diagnosed usually during X-
ray examinations. Supernumerary teeth are more frequent
in the permanent dentition, and their frequency varies from
0.04% to 3.70% [1–3]. Sexual dimorphism is present in this
biological phenomenon, more often affecting the male gen-
der [4–7]. They are most commonly found in the maxilla.
The area of the premaxilla is most affected by mesio-
dens—the typical representative of the supernumerary teeth.

In the posterior segments, the supernumerary teeth can be
parapremolar, paramolar, and distomolar. A paramolar is an
additional molar that is usually small and rudimentary. It is
located in buccal or palatal next to a molar and most often
occurs in the interproximal spaces of the upper second and
third molars [8–11]. Distomolars are defined as supernumer-
ary teeth that develop distally from the third molar [12, 13].

Hyperdontia often aggravates the accompanying ortho-
dontic deformity causing problems such as tooth retention,
severe crowding, deviations in occlusal relationships, and
delayed dentition development [14, 15]. Modern diagnostic
such as cone beam computed tomography (CBCT) is char-
acterized with accuracy and precision in establishing the
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localization and the stage of development of supernumerary
teeth [16]. Some of the supernumerary teeth have late
mineralization which makes it difficult to visualize them
radiologically (they are round translucent blisters sur-
rounded and limited by a poorly mineralized bone crypt of
the tooth germ).

The impacted supernumerary teeth often cause distur-
bance in the eruption of the adjacent permanent teeth. In
the literature, there are controversies regarding the optimal
time for surgical removal of impacted supernumerary teeth
[17]. When the hyperdontia is diagnosed in the mixed
dentition, the surgical intervention increases the risk of
damaging the permanent tooth germs, and as a result, their
impaired eruption is observed [18]. However, in some
patients, the extraction of the supernumerary teeth in the
mixed dentition can stimulate the permanent tooth erup-
tion. This is beneficial for their position in the dental arch
and can reduce the need of future orthodontic treatment
[9, 19]. Complications associated with surgical removal of
impacted supernumerary teeth include luxation or fracture of
adjacent teeth, root fracture, injuries to regional nerves
(neuropathy), oroantral communications, and injuries (defects)
of osseous structures.

2. Case Presentation

This study was approved by the Research Ethics Committee
of Medical University, Sofia, logged under protocol number
04/12.05.2022.

The patient has signed standard informed consent and
gave permission to use all of her data for the purpose of
science research.

The presented patient is a 16-year-old female with com-
plaints about malocclusion which affects her speech. She was
aimed for the orthodontic treatment by a speech therapist.
In the first clinical examination, she was diagnosed with
anterior and right posterior open bite and bilateral posterior
crossbite (Figure 1). From the panoramic X-ray, upper right
paramolar was detected. It was located between the first and
second upper right molars (16 and 17). The supernumerary
molar caused the impaction of the second upper right molar
(17). The paramolar development was the reason for the
asymmetric growth of the alveolar bone in the upper jaw.
The development of the bone is connected with the develop-
ment of the teeth, and one additional tooth leads to extensive
development in the maxilla.

In the anamnesis, there was no evidence of family his-
tory. The general status of the patient indicated very good
physical, skeletal, and intellectual development.

2.1. Orthodontic Diagnosis and Treatment Plan. After biomet-
ric and radiographic analysis of the patient, the composed
treatment plan included extraction of the supernumerary
tooth and the upper right third molar (18) in order to free
the eruption path of 17. After that, a four-premolar extraction
treatment was planned. The four-premolar extraction treat-
ment is based on the need to close the open bite and the risk
of gingival recession occurrence when leveling the lower
incisors due to the thin gingival biotype. The patient was

diagnosed with skeletal class I, dental crossbite in the distal
segment, and with dental and skeletal open bite. The upper
frontal teeth were protruded, and the lower frontal teeth were
retruded.

The patient and her parents did not accept four-
premolar extraction treatment. After discussing the likely
benefits and risks of leveling the teeth in both dental arches
and the treatment options for the open bite, a new treatment
plan was developed. It included the following surgical and
orthodontic stages:

(1) Extraction of supernumerary paramolar

(2) Germectomy of 18 (due to blocking the movement
of the second molar, 17)

(3) Periodontal graft in the lower anterior segment of
the attached gingiva. The graft will be taken from
the palate during the extraction of tooth 18

(4) Rapid palatal expansion

(5) Leveling of the teeth in both tooth arches

(6) Closing the bite with intermaxillary elastics and cor-
rection of the occlusal plane (extrusion of the frontal
teeth and intrusion of the distal teeth)

The graft surgery will stabilize the lower incisors and
make possible the use of rotational movements. The extrac-
tion of 18 will be combined with surgical exposure of the
impacted 17.

In order for the orthodontic traction of 17 to be possible, a
palatal support in the molar area is needed. At the same time,
the upper dental arch needs to be expanded, which will
improve the occlusal relationships transversely and vertically.
Therefore, it is appropriate to use a rapid maxillary expansion
appliance with an added traction support element. Treatment
will be completed with fixed appliance—braces and vertical
intermaxillary elastics to normalize occlusal relationships.
This was accepted from the patient and her parents and the
fulfilled treatment plan. The alternative treatment plan for
the patient was extraction of both teeth 17 and 18 and orthog-
nathic surgery. This plan was not accepted from the patient
and the parents.

The limitation is the lack of growth in this patient. The
growth pick passed a few years before treatment started.

2.2. Treatment Course and Management. The extraction of
the supernumerary paramolar was done taking all of the
necessary precautions not to traumatize the adjacent teeth.
After that, a supervisory CBCT examination was performed,
and extraction of 18 was done, combined with the gingival
graft surgery in the lower anterior segment (Figure 2). In
the area of the donor mucosa, a temporary dressing was
placed in order to preserve the exposure of the second molar
until the digitally designed expander was made.

The upper dental arch expander was designed with distal
extension in the area of 17. The extension was used as an
anchorage during the orthodontic traction of the second
molar. The design of the appliance was made with exocad
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software and was printed with CAM technology from Co-Cr
alloy by laser sintering of the metal. The appliance was
bonded to the distal teeth in the maxilla (Figure 3). The
orthodontic traction and positioning of the impacted 17 into
the dental arch was performed first. The biomechanics of the
traction are possible because of the good anchorage zone
(teeth 16, 15, 14, 24, 25, 26, and 27 were incorporated to
one anchorage union). The customized appliance allowed
the traction to be in palatal direction as possible. The force
is maximally close to the center of resistance of tooth 17.
This prevented any unwanted rotation during traction. After
tooth 17 was positioned and stabilized in the arch, the
expander activation started. The expansion screw was acti-
vated once a day for 24 days straight. One activation corre-
sponds to quarter of a turn of the screw. It was done by

the parents at the same time each day. Optimal transverse
contacts were achieved between the posterior upper and
lower teeth. After the expansion, there was a 2-month reten-
tion phase, and then, the expander was removed. The treat-
ment continued with a fixed orthodontic appliance—braces
in the upper and lower jaw. The patient strictly followed
the instructions given to him and correctly placed the inter-
maxillary elastics. Later, a germectomy of the lower right
third molar was performed.

With the extraction of the impacted and supernumerary
teeth in the right maxillary segment, the eruption of 17 was
stimulated and a change in the height of the alveolar bone
was achieved (Figure 4). This favored the vertical changes
and normalization of the occlusion. The maxillary expansion
was also a significant factor in normalizing the occlusion.

Figure 1: Intraoral photos and X-ray of the initial clinical condition: front side, X-ray, upper and lower jaw, right side, and left side. The
pointer indicates the position of the supernumerary tooth.

Figure 2: Extraction of supernumerary paramolar and then germectomy of the upper right third molar and periodontal graft in the lower
anterior segment.

3Case Reports in Dentistry



As a result of the orthodontic treatment, all dental-
alveolar and skeletal parameters were improved (Figure 5).
Normalization of occlusal relationships in all planes was
achieved. The lower front teeth were well leveled without
recessions and soft tissue loss.

2.3. Follow-Up. The orthodontic treatment was successful,
without any complications. After finishing the treatment,
there were no recessions and there is no open bite. The
occlusion stayed in its normal relations. The patient was

followed up for two years during the retention phase
(Figure 6). In this phase, fixed retention appliances (fixed
retainers) were bonded in the maxilla and mandible.

3. Discussion

The most frequently reported clinical cases in the avail-
able academic literature associate hyperdontia with a
hereditary predisposition, whereas in the presented case,

Figure 3: Follow-up of treatment stages: orthodontic traction of an impacted upper right second molar, rapid maxillary expansion, leveling
of both dental arches, and normalization of occlusal relationships.

Figure 4: Intraoral photos and X-rays of the initial and finishing condition.
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no such association was established with any of the patient’s
relatives [20, 21].

The presented clinical case does not correspond with the
typical localization of the supernumerary teeth (usually in
the premaxilla) and the more frequent occurrence in males.
The presence of a paramolar between 16 and 17 was the rea-
son for the impaction of 17 and 18. This led to the need for
extraction of the third molar and orthodontic traction of the
second molar. These extractions were performed consecu-
tively, because there is a high risk for the adjacent teeth when
extracting a supernumerary tooth.

The time of the surgical intervention is important and is
related to the possibility of deleterious effects on the dental-
alveolar structures [20]. Early diagnosis of supernumerary

impacted teeth and their localization and connection with
the surrounding bone structures is the most important factor
for determining the outcome of the surgical interven-
tion [20].

Other authors report the danger of fusion of the super-
numerary teeth with adjacent tooth structures at the crown
or root level, which can make the extraction more difficult
[21, 22]. This type of tooth morphology is a real cause of
occlusal relationship disturbances, crowding in the posterior
segments of the dental arch, predisposition to caries, and
periodontal diseases [23].

Another clinical approach is observation of the supernu-
merary teeth without extraction. This approach is suitable in
case that the adjacent teeth erupt without any associated

Before treatment After treatment Superimposition

Before treatment After treatment

Sagittal Sagittal

Vertical Vertical

Figure 5: Change in dental-alveolar and skeletal parameters.
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pathology, functional, and aesthetic disturbances [22]. In the
presented clinical case, this approach was not appropriate
because tooth 17 was impacted and there were disturbances in
the alveolar bone development and in the occlusal relationships.

Observations on paramolar behavior showed that more
often they develop in the bone and do not erupt. They are
discovered as an incidental radiographic finding because
clinical signs are often absent [24, 25]. Furthermore, super-
numerary teeth in the premolar region often develop late
compared to the normal teeth and sometimes even after
the orthodontic treatment has been finished [25]. The treat-
ment is most often conservative and includes extraction of
the supernumerary tooth [20]. The main motive for super-
numerary tooth extraction is the lack of space in the dental
arch to level the permanent teeth. This was one of the rea-
sons for the extraction in the presented clinical case. There-
fore, the extraction of the paramolar solved the crowding
problem in the posterior segment and the occlusal distur-
bances. The critical moment for the maxillofacial surgeon
was the root development stage of the adjacent teeth (first
and second molars), which was radiographically confirmed
to be complete. In the presented clinical case, the supernu-
merary paramolar was discovered late—at the age of 16.
The authors who researched hyperdontia in the premaxilla
suggest that orthodontic treatment can be postponed for a
few months after the extraction of the supernumerary tooth
as potential self-correction can be expected [26]. Examinations
by the family dentist should have established the retained
eruption of the upper right second molar, and radiological
diagnostics should have been carried out searching for a
mechanical reason for this retention. Therefore, the early diag-
nosis is important in order not to aggravate the developing
orthodontic deformity as a result of the hyperdontia [20].

Each clinical case is highly individual, and patients seek
orthodontic treatment at different stages of dentition develop-
ment and corresponding development of the supernumerary
teeth. Development of digital orthodontic appliances designed
and manufactured with CAD/CAM technology expanded the
possible clinical solutions. Printed expanders allow planning

of the direction of the acting force. This makes the result more
predictable [27].

4. Conclusion

The supernumerary teeth are rare disorder, but if they are
found on time, the development of orthodontic deformation
can be prevented. We recommend preventive examinations
by the family dentists. They should be done with a manda-
tory X-ray examination at least in the two main stages of
dentition development—early mixed dentition and the ini-
tial period of the permanent dentition. This early screening
would detect a change in the number of the permanent teeth
in the anterior and posterior segments, which would prevent
aggravation of the orthodontic deformity. If the family
dentist finds a supernumerary tooth, he or she should rec-
ommend immediate orthodontic consultation. This disorder
can lead to changes in maxillofacial growth and develop-
ment which may cause asymmetry in craniofacial develop-
ment and severe orthodontic and surgery problems. The
individual orthodontic approach is necessary in each case.
Customization of the appliances makes the treatment
strategy more flexible, creates an opportunity to include new
anchorage mechanisms, and creates predictable results. The
printed appliances and support grids are well received by
patients. They are comfortable due to their exceptional accu-
racy to the teeth and the surrounding structures (palate, alve-
olar ridge, or mucosa). Good appliance planning makes the
orthodontist’s job easy and reduces the risk of human error.

Data Availability

The data are completely presented as the case report.

Conflicts of Interest

The authors declare that they do not have any conflict
of interest.

Figure 6: Intraoral follow-up photos.
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