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AIM: Mandibular third molars are the most frequently impacted teeth, followed by maxillary canines. Between one and three percent
of the general population is affected by permanent maxillary canine impaction; in males, this condition is less common than in females.
This case report evaluates the spontaneous eruption of palatally impacted canines following diode laser exposure.

CASE PRESENTATION: A 15-year-old female referred to our observation to improve her smile. At the first visit, the absence of upper
left permanent canines and the persistence of upper right primary canines were detected. Meticulous surgical exposure with a diode laser
was planned based on the cone beam computed tomography (CBCT). The wound was covered with a periodontal pack, and the traction
of the teeth in the dental arch was achieved without the need for orthodontic devices. The canines’ eruption was tracked at 1, 8 and 16
weeks following surgery, using an intraoral scanner (Medit 1700, Medit Corp., Seoul, South Korea) and photos.

RESULTS: Both canines completely erupted 16 weeks after surgery, so brackets were placed on them, and self-ligating multibrackets
were used to bandage the upper arch.

CONCLUSIONS: Laser surgery for impacted canines is an excellent conservative option for their exposure; compared to standard surgery,
it offers several advantages, including faster eruption, no need for sutures, and no bleeding during or after the operation.
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Introduction

The maxillary permanent canines play an essentially func-
tional and esthetical role, sometimes failing to erupt into an
arch at the proper moment. The impaction rate of upper
canines in the population varies between 1% and 3% [1];
they are the most susceptible teeth to the impaction, fol-
lowed only by third molars. An unerupted canine is some-
times positioned outside or buccal to the dental arch. Most
unerupted canines are displaced palatally; palatal impaction
is eight times more frequent than buccal impaction [2,3].
The etiology of maxillary canine impaction is thought to
be multifactorial: mal-shaped or missing lateral incisors,
crowded or delayed eruptive pathways (guidance theory),
and genetic factors (genetic theory). An early diagnosis of
ectopic eruption is essential for implementing preventive
measures (extraction of primary canines, creating space by
widening the upper dental arch) [4].

Canine ectopically erupted cases can be diagnosed clini-
cally using the digital palpation screening method or radio-
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graphically using a panoramic radiograph to evaluate the
eruption angle and position [5,6]. Panoramic is the first-
line radiographic examination; for this reason, for planning
the treatment, it is essential to analyze Computed Tomog-
raphy (CT). It is possible to measure the height of the max-
illary canine inclusion and the distance and the relationship
between the canines and incisors [7].

Treating impacted permanent maxillary canines can be
challenging and laborious, involving surgery to uncover the
tooth and prolonged orthodontic treatment to straighten it.
Kokich and Mathews [8] proposed an alternative approach
to exposing palatally impacted canines. Their approach in-
volves uncovering the canine with a scalpel blade and wait-
ing for autonomous eruption without orthodontic traction.

In modern dentistry, laser technology has become more
prevalent, and over the previous 20 years, much research
has been done on a wide range of laser applications. com-
pared to traditional procedures, the use of a laser presents
numerous advantages, such as minor intraoperative bleed-
ing, sterilization of the surgical site, minor post-operative
discomfort and edema, and a minor scar after the wound
heals [9].

In this case report, the canine is exposed using a diode laser
surgery, which allows the spontaneous eruption of the ca-
nine without postoperative pain and discomfort.
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Fig. 1. Orthopanoramic radiography pre-treatment.
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Fig. 2. Specific cone beam computed tomography (CBCT) projection of the patient, including the maxillary canines on both sides
(2.1-2.2: axial sections; 2.3-2.4: sagittal sections; 2.5-2.6: coronal sections).

Case Presentation

The following study presents the clinical case of a 15-year-
old female patient referred to the Department of Oral and
Maxillo-Facial Science at Sapienza University of Rome’s
Orthodontics Unit.

The study was conducted in accordance with the Decla-
ration of Helsinki, informed patient consent was obtained
from the patient and her parents, and Ethics Committee ap-

proval of Policlinico Umberto I in Rome was obtained with
the number (#4389).

The patient’s visit was to improve her smile and close the
antero-superior spaces. She has no occlusal symptoms or
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temporomandibular disorders (TMD) signs or symptoms.
No relevant medical history was reported; the patient had
not previously undergone orthodontic treatment, and there
was no reference to genetic alterations in the patient or her
family group. No individuals in her family have dental
anomalies such as agenesis, ectopias, inclusions, or dental
malformations. The presence of an upper primary canine in
the first quadrant, the absence of a maxillary primary in the
second one, and permanent canines were observed during
the visit.

On the left side of the upper arch, the medialization of mo-
lars and premolars and the absence of space for element 2.3



Adriana Assunta De Stefano, et al.

Fig. 3. Inclusion height of elements 1.3 and 2.3.

were detected. The patient provided ortho-panoramic ra-
diography (Fig. 1), which revealed the inclusion of right
and left upper canines. Cone beam computed tomography
(CBCT) (Fig. 2(2.1-2.6)) was prescribed to identify the ca-
nines’ position and plan the surgery.

By analyzing the orthopanoramic radiography (OPT) and
CBCT images, it was possible to confirm the osteo-mucosal
inclusion of both upper canines on the palatal side and with
mesial inclination close to the lateral and central incisors,
which indicates an adverse prognosis. The prognosis anal-
ysis was conducted using radiographic examinations, par-
ticularly on the OPT. The degree of inclination of the ca-
nine’s axis concerning the interincisive midline was eval-
uated. Three-dimensional morphology, location, inclina-
tion, and depth of the impacted tooth have been analyzed on
CBCT. This three-dimensional examination was also help-
ful in assessing the relationship between the canines and
surrounding dental elements.

After an accurate study of the radiographic examinations,
the patient was informed about the potential complications
and benefits of surgical treatment.

Based on the three-dimensional analysis method of the po-
sition of the elements included in CBCT, a new measure-
ment has been introduced, which is easy to perform and
likely a good prognostic factor. The software “3D slicer”
(an open-source platform for viewing and analyzing three-
dimensional medical images, including Digital Imaging and
Communication in Medicine (DICOM) CBCT files) has
been used to evaluate the height of the inclusion of max-
illary canines in the occlusal plane. This measurement was

performed by tracing the occlusal plane using three refer-
ence points: mesial-palatal cusps of the upper first molars
and the incisal edge of the upper incisors in correspondence
with the inter-incisive midline. A line was then drawn per-
pendicular from the cusps of the impacted maxillary canines
to the occlusal plane, obtaining the millimetric value of ca-
nine inclusion height. In this case, element 1.3 had an in-
clusion height of 10.12 mm, while element 2.3 had a height
0f 9.04 mm (Fig. 3).

In this clinical case, a 4-watt diode laser operating in contin-
uous mode (fluency: da 0.1 J/em? a 10 J/cm?) was utilized
(K-laser, Eltech, Blue Derma 445-660-970 nm). After a2%
mepivacaine with 1:100,000 adrenaline solution was used
to administer local anesthesia, a diode laser was used to per-
form the operculectomy. This technique exposes the crown
of the impacted tooth by rotating the laser tip in contact with
the tissue surface (Fig. 4). The palatal mucosa is raised us-
ing a periosteal elevator, and the osteotomy is performed
slowly using a handpiece and an ISO 018 diameter rosette
bur (Ballaigues, Switzerland). An abundant saline solution
irrigated the spot to prevent the tissues from overheating.
The drill was employed obliquely. The coronal surface of
the canines was gradually exposed by using the drill tan-
gential to the bone tissue. Finally, the palate’s treated area
was covered for about a week using a periodontal compress
(Coe-Pak, GC Dental, Tokyo, Japan) (Fig. 5).

Following surgery, the patient was advised not to eat any-
thing hot, spicy, or complex and to refrain from brushing the
surgical site for a full day. No orthodontic anchoring or rel-
ative traction was placed on the canine’s exposed surfaces,
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Fig. 4. Post-operative intraoral photo.

Fig. 5. Application of periodontal pack.

so it was possible to assess their spontaneous eruption. Af- one week (Fig. 6) and eight weeks (Fig. 7) after laser ex-
ter surgery, three follow-up appointments were scheduled: posure. During this check-up, the canine’s eruption was
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Fig. 7. Intraoral photo 8 weeks after surgery.

monitored through photographic records and color digital
scans obtained with an intraoral scanner (Medit 1700, Medit
Corp., Seoul, South Korea).

A clinical examination was performed one week after
surgery. At every follow-up appointment, the patient was

questioned about pain, swelling, bleeding, and the need for
medication if any of these issues were present.

The open-source program MeshLab (version 2023.12, Vi-
sual Computing Lab, Pisa, Italy) was used to import the 3D
impressions. Using MeshLab and the “measuring tool” fol-
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Fig. 9. Intraoral photo 0.019"" x 0.025'' SS arch.

lowing the three scan files, it was possible to measure the
distance between the canine’s visible cusp one week after
exposure and its cusp that erupted on the palate at eight and
sixteen weeks after laser surgery.

Four months (16 weeks) after surgery, adequate coronal ca-
nine surfaces emerged into the palate, and an orthodontic
therapy was planned to create proper spaces for elements
1.3 and 2.3. The elements of the upper arch were bandaged
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using the Damon System technique (Fig. 8). A first align-
ment phase was carried out with a 0.014” CuNiTi arch; after
two months, it was replaced with a rectangular arch (0.014"”
x 0.025" CuNiTi), and an open coil spring was inserted be-
tween the elements 1.2 and 1.4 and between 2.2 and 2.4.
The alignment and leveling of the upper arch continued,
following the sequence of arches up to the 0.019” x 0.025"
SS arch (Fig. 9). The buttons were positioned on elements
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Fig. 10. Intraoral photo. Metal ligature for traction of the canines to the dental arch.

1.3 and 2.3 only when adequate space between elements
2.2 and 2.4 was obtained. Using metal ligature, the canines
were tractioned to the dental arch (Fig. 10). To preserve the
space in the dental arch and the smile’s aesthetics, the pri-
mary canines were removed only after the permanent ones
were sufficiently near to it.

Consequently, a notable tooth movement was observed af-
ter the 16-week study period. The canine eruption measured
5.05 mm on the left and 4.29 mm on the right. The right
canine erupted at 0.035 mm/day, while the left erupted at
0.042 mm/day.

Discussion

The surgery technique used for the presented case is based
on Kokich’s technique [10]. This technique allows the au-
tonomous eruption of a palatally impacted canine. The ca-
nine crown will naturally erupt into the palate in six to eight
months without needing fixed or removable orthodontic ap-
pliances. The canine crown typically emerges away from
the roots of the central and lateral incisors and toward the
middle of the palate. Study has also reported that the me-
chanical traction of impacted palatal canines may require
longer orthodontic treatment and increase the risk of root
resorption in teeth adjacent to the affected tooth [11].

The numerous advantages described in the literature led
us to choose laser diode surgery to uncover both canines
[12]. A high-intensity laser has many applications in oral

surgery, for instance, operculectomy or other procedures for
removing the soft tissue covering an impact dental element
[13,14].

The K-Laser used in this case operates based on the absorp-
tion of melanin and hemoglobin. This feature allows us to
obtain numerous advantages in the surgical field. With its
higher energy coefficient than the infrared laser, it exhibits
enhanced anti-inflammatory and biostimulatory properties.
The 445 nm wavelength is combined with the 660 nm and
970 nm wavelengths as they support the biostimulation of
superficial and deep tissues, which was sought to stimu-
late the spontaneous eruption of the canines. Furthermore,
4 watts of power allowed for a good cutting action on the
mucosa without causing damage to the bone, which was re-
moved using a micromotor and bone cutter [15,16].

When compared to traditional surgery, the laser surgical
method has shown the following benefits that have already
been noted in the literature: reduction of bleeding during
surgery with consequent reduction of operating time and ex-
cellent visualization of the operating field; accuracy when
making a tissue incision, reduction in the quantity of local
anesthetic required, elimination of the use of sutures; the
increase of postoperative comfort, due to the absence of the
unpleasant taste of blood [17].

Additionally, it has been shown that the laser has an-
tibacterial and disinfecting properties, which enhance post-
operative healing and reduce the need for antibiotics. Rapid
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healing is due to the laser’s biostimulation and photobios-
timulation properties. The photobiostimulatory effect of
low-intensity lasers on the stimulation of tooth movement
in orthodontics has now been widely demonstrated [18].
Photobiostimulation therapy, known as low-level laser ther-
apy, has been discovered that exposure to laser light stim-
ulates osteoclast, osteoblast, and fibroblast growth, which
influences bone remodeling and quickens tooth movement
[19].

In the literature, few studies assess the biostimulatory effect
of high-intensity lasers on tooth movement. The activation
of regenerative and healing processes, known as biostimu-
lation, depends on subcellular photoreceptors’ capacity to
react to visible red and near-infrared wavelengths. The res-
piratory chain, the electron transport chain, and oxidation
are all impacted by the stimulation of these receptors, man-
ifesting as an increase in cellular metabolic processes [20—
24].

The advantages mentioned above were found in the postop-
erative experience described by the patient after one week
of surgery. It was reported as a good experience: no pain,
bleeding, or swelling occurred in the postoperative period.
Spontaneous eruption of both canines (4.29 mm for the ca-
nine in the first quadrant and 5.05 mm for the canine in the
second one) occurred without orthodontic traction; in fact,
brackets could be bonded to the tooth surfaces 16 weeks
after surgery. The limitations of the case are that the re-
sponse to the surgery can vary based on the individual sus-
ceptibility of the patient and the surgical ability of the op-
erator. Future work will focus on introducing lower laser
therapy sessions after laser surgery exposure to evaluate the
effects on the canine eruption, particularly on the speed of
the movement. Additionally, digital technology like soft-
ware and CBCT allows for the exact and accurate monitor-
ing of tooth movement and, thus, the eruptive response of
the canines following surgery [25-29].

Conclusions

Spontaneous eruption of both canines (4.29 and 5.05 mm)
was achieved, avoiding the need for orthodontic traction.
The bracket could be bonded to the vestibular surface of
the canine 16 weeks after surgery. Therefore, we can con-
clude that the high-intensity laser is effective in exposing
palatally impacted canine, allowing them to erupt more
quickly than reported in the literature for conventional cold
blade surgery.

It is a valuable tool for surgical exposure of impacted ca-
nines. It offers numerous advantages compared to the tradi-
tional method in terms of visibility of the operating field and
post-operative discomfort, and it also simplifies and speeds
up orthodontic therapy.

Availability of Data and Materials

All the data and materials included in this study can be ob-
tained by contacting the first author if needed.
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