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Adult patient treated with a miniscrew-
assisted rapid palatal expansion combined
with surgical exposure of three impacted
teeth and several ageneses

Carmen Lorente,a,b Maria Perez-Vela,b Gabriela Wills Castro,b Pedro Lorente,b and Teresa Lorentea,b
Zaragoza, Spain
This case report outlines the orthodontic management strategies employed for a young adult male
patient presenting with a maxillary transverse deficiency and ectopically impacted bilateral maxillary
canines and right second premolar requiring surgical exposure. In addition, the patient exhibited agenesis
of all four mandibular permanent incisors. The treatment protocol encompassed three sequential stages:
(1) correction of transverse deficiency through maxillary expansion using a miniscrew-assisted rapid pala-
tal expansion appliance, (2) surgical exposure of the three ectopically impacted teeth through a closed
eruption technique, and (3) orthodontic traction to stimulate their eruption and subsequent alignment.
The treatment outcomes were successful, achieving satisfactory maxillary expansion, which enabled the
establishment of a balanced occlusion. The ectopically impacted maxillary teeth erupted in their correct
positions, with normal clinical crown height and a gingival line harmonious with the adjacent teeth. The
strategic incorporation of cantilever arms enhanced the control of forces and traction vectors, mitigating
potential stress and minimizing the risk of damage to the adjacent teeth. (Am J Orthod Dentofacial
Orthop Clin Companion 2025;5:180-95)
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An ectopically impacted tooth has not erupted in its
intended position. The third molars are the most
commonly ectopically impacted teeth, followed by
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maxillary canines, maxillary incisors, and both maxillary
and mandibular premolars.1 The estimated prevalence of
ectopically impacted maxillary canines varies across popu-
lations, typically ranging 1.7%-4.7%.2 It is considered that
8% of patients with impacted maxillary canines are bilat-
eral.3 The prevalence of ectopically impacted premolars in
the general population is approximately 2.1%.4

The etiology of ectopically impacted teeth is multifacto-
rial, involving both local and genetic factors. Genetic influ-
ences are notably linked to several dental abnormalities,
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Fig 1. Pretreatment facial and intraoral photographs.

Fig 2. Pretreatment digital models.
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Fig 3. Pretreatment radiographs and tracing.
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such as a reduction in tooth number and size,5 and trans-
verse maxillary deficiency.6

In the context of dental abnormalities, the development
of lateral incisors shows significant variability and is fre-
quently characterized by congenital absence.7 In addition,
maxillary lateral incisors often display deficient morphol-
ogy, typically presenting as small or peg-shaped
crowns.8,9 The absence or peg-shaped formation of lateral
incisors, coupled with arrested root development, can
interfere with the normal eruption of the canine.7
Transverse maxillary deficiency, affecting 21% of children
and 10% of adults, significantly contributes to ectopically
impacted canines.10 Rapid maxillary expansion effectively
increases arch perimeters in children.11 Orthodontists often con-
sider nonsurgical maxillary alveolar expansion for adult patients
with narrow arches.12 Surgical options, such as surgically-
assisted rapid palatal expansion, are recommended for adults
with skeletal transverse deficiency.13,14 Miniscrew-assisted rapid
palatal expansion (MARPE) has yielded successful outcomes,15-
19 with Oliveira et al20 demonstrating an 81.8% success rate in
AJO-DOCLINICAL COMPANION



Table I. Cephalometric measurements

Measurement Normy Pretreatment Posttreatment

Skeletal pattern

SNA (°) 82.0 § 2.0 83.4 83.6

SNB (°) 80.0 § 2.0 81.8 81.6

ANB (°) 2.0 § 2.0 1.6 2.0

SN-GoGn (°) 32.0 § 5.0 31.1 33.0

Dental pattern

Interincisal angle (°) 130.0 § 6.0 117.8 127.4

IMPA (°) 90.0 § 3.0 98.0 92.8

Mx1 to A-Po (mm) 3.5 § 2.3 6.8 4.2

Md1 to A-Po (mm) 1.0 § 2.3 2.5 1.4

Profile

Lower lip to E-Plane (mm) �2.0 § 2.0 �1.6 �2.7

Facial axis (°) 90.0 § 3.5 92.2 91.0
yValues are presented as mean § standard deviation.
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suture opening among patients aged 20-29 years. The success
rate of suture opening decreases with age.21

The ectopically impacted maxillary canine is more com-
mon in patients with constricted maxilla.6 Early extraction
of the primary canine, combined with prompt palatal
expansion, can prevent ectopically impacted maxillary
canines.3,22 When advanced prevention is not possible,
surgical exposure and orthodontic treatment are com-
monly used in permanent dentition.23 In adults, ankylosis
of the impacted teeth often leads to noneruption, worsen-
ing the prognosis with age.24

This case report details the correction of a transverse
maxillary deficiency in an adult patient using MARPE. In
addition, it explains the procedural steps for repositioning
ectopically impacted maxillary teeth, which involved surgi-
cal exposure and the use of biomechanical orthodontic
traction cantilever arms.

DIAGNOSIS AND ETIOLOGY
A 27-year-old man presented with a chief complaint of

dissatisfaction with his smile. After obtaining informed
consent, comprehensive orthodontic assessments revealed
a well-proportioned, symmetrical face with a mesofacial
type, straight profile, and passive lip closure at rest. Smile
analysis showed a slightly inferior resting lip on the left
side and noticeable buccal corridors (Fig 1).25

Pretreatment intraoral photographs revealed retained
deciduous teeth, including the maxillary deciduous can-
ines, maxillary right second deciduous molar, and all four
mandibular deciduous incisors. Furthermore, a right
25, Vol 5, Issue 2
unilateral posterior crossbite was identified, coupled with
a transverse maxillary deficiency. In addition, a dental
crossbite involving the mandibular left canine was
observed. The maxillary dental midline was aligned with
the facial midline, whereas the mandibular midline was
deviated 1.5 mm to the right. Esthetic reconstructions had
previously been performed to augment the size and con-
tour of all four maxillary permanent incisors and mandibu-
lar deciduous incisors. The maxillary lateral incisors
exhibited a peg-shaped form with a wider mesiodistal
crown dimension at the cervical margins. Furthermore, the
maxillary incisors were proclined, with an overjet and over-
bite of 3.7 and 0.8 mm, respectively (Fig 1).

The pretreatment digital casts revealed a bilateral Class
I molar relationship; regarding the canine relationship, the
patient presented with bilateral Class I, although it had to
be assessed with the maxillary deciduous canines (Fig 2).
Impaction of both the maxillary canines and the maxillary
right second premolar was evident on the panoramic
radiograph. In addition, all four permanent incisors and
third molars in the mandibular arch were congenitally
absent. During the intraoral examination, palpation
revealed the bulging of both canines at the level of the pal-
atal rugae. Cephalometric analysis revealed a skeletal
Class I relationship (ANB, 1.6°), characterized by a slight
protrusion of both the maxilla (SNA, 83.4°) and mandible
(SNB, 81.8°) and a mesofacial profile (Facial axis, 92.2°).
Both maxillary and mandibular incisors were proclined,
maintaining a favorable vertical relationship (SN-GoGn,
31.1°) (Fig 3; Table I).
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Fig 4. A and B, Pretreatment views of the CBCT with diagrams of the dilacerated roots; C, Maxillary right canine; D, Maxillary right
first premolar; E, Maxillary left canine; F, Maxillary left first premolar; G, Maxillary left second premolar.
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Cone-beam computed tomography (CBCT) was used to
evaluate the transverse skeletal deficiency and the ectopi-
cally impacted maxillary teeth, using parameters of 36 mA,
120 kVp, 36-second exposure time, and a voxel size of
0.25 mm (I-CAT scanner; Imaging Sciences International,
Hatfield, Pa). The transverse maxillary deficiency, in accor-
dance with the University of Pennsylvania analysis,26 was
7.35 mm, with maxillary and mandibular skeletal widths of
50.37 and 57.72 mm, respectively.

In the sagittal view, the cusp distance and the angulation
of the tooth axis were measured in relation to the occlusal
plane.27 The distance of the left canine was 10.89 mm, and
the angulation was 44.72°. On the right side, the canine was
11.35 mm, and the premolar was 8.55 mm. The angulations
were 38.10° and 57.20°, respectively.

In the frontal view, only the 2 canines could be mea-
sured in relation to the midline. The left canine was found
at a distance of 10.09 mm and with an angulation of
13.03°. The right canine was located at a distance of
6.03 mm and with an angulation of 23.18° with respect to
the midline. In the coronal view, the maxillary right canine
was angled at 34.03° to the lateral incisor, and the maxil-
lary left canine exhibited an angle of 20.57°.28

CBCT analyses indicated that the lateral incisor roots
were within 1 mm of the ectopically impacted teeth, with
undisturbed cross-sectional contours. Furthermore, the
roots of the maxillary canines and the maxillary first and
second premolars were dilacerated (Fig 4 A-G).

TREATMENT OBJECTIVES
The objectives were as follows: (1) correction of trans-

verse maxillary deficiency and a unilateral posterior cross-
bite by opening the midpalatal suture and dental
expansion, (2) bringing the ectopically impacted maxillary
AJO-DOCLINICAL COMPANION



Fig 5. Digital planning of the MARPE with the Blue Sky Plan software (version 4.7; Blue Sky Bio, LLC, Grayslake, Ill). Digital imaging
and communications in medicine files were superimposed with the stereolithography files of the initial dental maxillary model and
the MARPE.
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canines and maxillary second premolar into occlusion with
minimal trauma to adjacent teeth, (3) level and align the
arches, (4) achieve a Class I molar-canine relationship, (5)
coordinate the dental midlines, and (6) achieve a correct
overjet and overbite correcting the proclination of the max-
illary and mandibular incisors.
Fig 6. Intraoral photographs of the maxillary expa

25, Vol 5, Issue 2
TREATMENT ALTERNATIVES
Various treatment options for transverse skeletal maxil-

lary deficiency were explored, including referral to a maxil-
lofacial surgeon for conventional surgically-assisted rapid
palatal expansion, but the patient refused this treatment
option. Considering the patient’s age and, therefore, the
nsion achieved with the MARPE appliance.
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Fig 7. Closed surgical exposure and appliance for orthodontic extrusion of palatally impacted maxillary canine with a stainless steel
cantilever on a transpalatal bar.
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potential for basal expansion of the maxilla using a MARPE
device, this option was proposed.15-19 For the ectopically
impacted teeth, extraction followed by restoration with
either a fixed prosthesis or implants was considered. This
approach entails the loss of three teeth, with an elevated
risk of alveolar bone loss and compromised esthetics. An
alternative solution was the autotransplantation or surgical
reimplantation of the impacted teeth, but this procedure
carries risks such as root resorption, periodontal compro-
mise, negative pulpal response, and possible ankylosis.29

The last proposed approach involves the surgical exposure
of ectopically impacted teeth, followed by orthodontic
traction.

Dental implants were recommended for missing perma-
nent mandibular incisors. Even though the patient opted to
retain the deciduous teeth and declined any prosthodontic
treatment. This decision was made with full awareness of
the potential risk of subsequent occlusal or esthetic com-
plications because of the uncertain longevity of the decid-
uous teeth, underscoring the necessity for prosthetic
replacement in the near term.
Opting for the most conservative approach, the patient
underwent MARPE and surgical tooth movement.

TREATMENT PROGRESS
To address the transverse maxillary deficiency, a MARPE

(Power MARPE type 1 screw; Osteonic Co Ltd, Seoul, South
Korea) was inserted. CBCT was used to determine the posi-
tion and length of the miniscrew and appliance using Blue-
Sky Plan software (version 4.7; Blue Sky Bio, LLC,
Grayslake, Ill) (Fig 5). Furthermore, digital imaging and
communications in medicine files were superimposed with
stereolithography files of the initial maxillary dental cast
and MARPE. The correct length for bicortical skeletal
anchorage Palalign Round Head Type microimplants, mea-
suring 14 mm in length and 1.8 mm in diameter, was deter-
mined through this process. Miniscrews were positioned 2-
3 mm paramedian from the midpalatal suture (Fig 6).30

MARPE was inserted using a contra-angle driver by the cli-
nician (C.L.) and activated with two-quarters of a turn
immediately after placement, followed by a daily quarter
turn.
AJO-DOCLINICAL COMPANION



Fig 8. Intraoral photographs during treatment with the modification of the cantilevers to the buccal side.
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Concurrent with MARPE placement, fixed orthodontic
appliances with a Roth 0.022 £ 0.028-in slot size were
bonded to both the maxillary and mandibular dentition.
Initially, the tooth roots adjacent to ectopically impacted
canines and premolars are deliberately tipped to generate
space and minimize the risk of damage during
Fig 9. Intraoral photographs of the

25, Vol 5, Issue 2
repositioning. The roots of both maxillary lateral incisors
were tipped mesially, and the maxillary left first premolar
root was tipped distally with respect to the position of the
canine.

Weekly follow-ups were scheduled to monitor suture
opening by observing the maxillary midline diastema until
different treatment stages.
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Fig 10. Posttreatment facial and intraoral photographs.

Fig 11. Posttreatment digital models.
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Fig 12. CBCT coronal images were acquired before and after expansion at the first premolar (A and B) and first molar (C and D) levels.
Measurements of interdental angle (orange), nasal cavity width (pink), basal bone width (blue), and buccal bone thickness on the
right and left sides (green).
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the desired expansion was achieved (Fig 6). After the com-
pletion of the active expansion, a rest period of 3 months
is advised before the removal of the expansion appliance,
as skeletal retention is a determinant after opening the
suture to prevent skeletal relapse.15,31 MARPE was removed
and replaced with a transpalatal bar (0.019 £ 0.025-in
stainless steel) to prioritize the fenestration of the ectopi-
cally impacted teeth and preserve the expansion achieved.
Although this method was not ideal for maintaining the
desired expansion, the transpalatal arch provided reliable
support for the attachment of the cantilever arms, allowing
direct traction on the impacted teeth (Fig 7). A postexpan-
sion CBCT scan was performed to strategize the surgical
exposure of the ectopically impacted teeth. The selected
Fig 13. Pretreatment and posttreatment digital dental casts show exp
pretreatment (yellow) and posttreatment (blue) digital models shows
Measurements of intercanine (blue), interpremolar (orange), and inte
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approach involved the bilateral closed exposure of the
ectopically impacted maxillary canines and right second
premolar.32,33 Canine traction was initiated on the day of
surgery and was activated every 2 weeks using elastic
thread attached to 2 cantilever arms welded to the trans-
palatal bar with distopalatal direction (Fig 7). After ade-
quate separation of the crowns of the canines from the
roots of the maxillary lateral incisors, the traction cantile-
ver arms were shifted to the accessory buccal tube on the
molar band. The canines were guided laterally toward the
arch, with a vestibular direction (Fig 8). This was done to
avoid traction directly on the arch, which could have
increased radicular resorption on the adjacent teeth
because of overload forces. After the repositioning of the
ansion obtained in the maxillary arch. The superposition of
the transverse changes produced during treatment.
rmolar widths (pink).
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Table II. Comparison of transverse dimensions T0 and T1 expansion

Measurements Tooth T0 T1 Difference (T1�T0)

Maxillary

Dental

Intercanine distance (mm) C 27.78 35.41 7.63

Interpremolar distance (mm) PM1 32.63 38.54 5.91

Intermolar distance (mm) M1 45.74 49.62 3.88

Interdental angle (°) PM1 10.42 15.98 5.56

M1 30.19 19.8 �10.39

Dentoalveolar

Buccal bone thickness (right, mm) PM1 3.09 1.55 �1.54

M1 3.04 2.58 �0.46

Buccal bone thickness (left, mm) PM1 1.45 1.42 �0.03

M1 2.60 3.65 1.05

Skeletal

Nasal cavity width (mm) PM1 24.37 26.58 2.21

M1 29.61 31.73 2.12

Basal bone width (mm) PM1 29.65 35.06 5.41

M1 56.16 58.68 2.52

Mandibular

Dental

Intercanine distance (mm) C 29.64 25.17 �4.47

Interpremolar distance (mm) PM1 32.56 32.67 0.11

Intermolar distance (mm) M1 47.73 46.30 �1.43

Interdental angle (°) PM1 10.63 11.34 0.71

M1 53.01 56.95 3.94

Skeletal

Basal bone width (mm) PM1 42.35 42.19 �0.16

M1 56.51 56.10 �0.41

T0, initial; T1, final; C, canine; PM1, first premolar; M1, first molar.
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teeth, a permanent bracket was bonded, and routine level-
ing and alignment procedures were performed. The final
coordination of arch space closure and alignment was
achieved using bilateral intermaxillary elastics (6.5 oz, 1/8-
in) for interdigitation (Fig 9).

After the appliance was removed, a fixed lingual
retainer was placed from canine to canine in the mandibu-
lar arch and lateral to lateral in the maxillary arch. In addi-
tion, the patient was provided with thermoplastic retainers
for nocturnal use.
TREATMENT RESULTS
The orthodontic treatment spanned 28 months and was

conducted in stages, each addressing specific priorities
(Figs 10 and 11). A comprehensive analysis of dentoalveolar
and skeletal expansions was performed using the method
developed by Park et al.15 Assessment of the maxillary first
premolar and first molar expansions at the buccal cusp
level increased by 5.91 and 3.88 mm, respectively. Maxil-
lary basal bone width increased by 5.41 and 2.86 mm at
the first premolar and first molar levels, respectively, and
AJO-DOCLINICAL COMPANION



Table III. CBCT measurements of root lengths in the T0 and T1
CBCT

Tooth T0 (mm) T1 (mm) Difference
(T1�T0)

Maxillary right
central incisor

16.86 16.07 0.79

Maxillary right
lateral incisor

16.12 15.13 0.99

Maxillary right
canine

18.02 17.54 0.48

Maxillary right
first premolar

12.00 10.72 1.28

Maxillary right
second premolar

13.10 12.84 0.26

Maxillary left
central incisor

16.51 15.85 0.66

Maxillary left
lateral incisor

16.34 15.30 1.04

Maxillary left
canine

18.19 17.27 0.92

Maxillary left
first premolar

15.64 14.59 1.05

Note. Values were obtained between a traced line connecting the
cementoenamel junction and the apex of the teeth.

T0, initial; T1, final.
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changes produced in the mandibular arch were also ana-
lyzed (Figs 12 and 13; Table II).

Orthodontic traction persisted for 4 months for the
maxillary right second premolar, 6 months for the maxil-
lary left canine, and 12 months for the maxillary right
canine. Extrusive orthodontic forces can induce substantial
changes in root resorption in both the maxillary canine and
adjacent teeth owing to the subsequent action and reac-
tion effect (Table III).34,35 Cantilever arms were used to
guide the ectopically impacted teeth to mitigate excessive
secondary effects on the roots of adjacent teeth (Fig 8).
The differences in root length before and after treatment
are shown in Table III. Despite maintaining their vitality,
root resorption ranging from 0.26-1.30 mm was observed
in maxillary teeth under stress, likely because of expansion
forces and the presence of dilacerated root anatomy
(Fig 14; Table III). It is also pertinent to mention that root
resorption was more pronounced in the lateral incisors
than in the central incisors, which is likely attributable to
the proximity of the impacted teeth to the roots of the lat-
eral incisors.36

The gingival heights of the maxillary right lateral incisor
and canine were within normal limits, and the dental mid-
line coincided with the medial sagittal plane. Despite
achieving balanced occlusion after treatment completion,
25, Vol 5, Issue 2
an increased overbite persisted, which was attributed to
the presence of all 4 retained deciduous mandibular inci-
sors and subsequent tooth mass discrepancy. Given their
healthy condition and the fact that the patient denied
extraction, retaining them for as long as feasible was
decided on, acknowledging their potential impact on
occlusion and esthetics. After the bonding of fixed
retainers, the patient is currently undergoing posttreat-
ment monitoring. The patient expressed high satisfaction
with both the functional and esthetic outcomes of the
treatment. The widths of the maxillary and mandibular
arches harmonized with facial characteristics, resulting in
an excellent esthetic smile with filled buccal corridors
(Figs 10 and 11). Furthermore, the bilateral Class I relation-
ship of the canines and molars contributed to an improved
interincisal angle (Fig 15).

DISCUSSION
MARPE is a treatment modality with a high success

rate, with a mean success rate of 92.5% in skeletal and
dental maxillary expansion.17 The potential for the skele-
tal effects of expansion to be reduced by advancing age
is acknowledged; however, the success of treatment is
deemed satisfactory when a minimum of 1 mm of suture
opening is achieved.12,19-21 In the patient under consider-
ation, the maxillary evaluation resulted in an increase in
bone width of 2.52 mm at the first molar level (from
56.16 to 58.68 mm), which is in accordance with the
2.33 mm of mean skeletal expansion identified by
Kapetanovi�c et al17 in their systematic review, although
there was a greater degree of expansion at the premolar
region compared with the molar region (from 29.65 to
35.06 mm) (Table II).

The assessment of the maxillary first premolar and
maxillary first molar expansions at the buccal cusp level
revealed increases of 5.91 and 3.88 mm, respectively.
Previous studies have reported buccal tipping was
higher with tooth-borne expansion devices than with
bone-borne devices.37 These findings are consistent with
those of this study, which demonstrated a 9.6° reduction
in the interdental angle at the level of the first molar
(Table I). In addition, the pretreatment and posttreat-
ment values for the mandibular arch were analyzed,
both at the dental and skeletal levels (Table II). On anal-
ysis of these values, it can be deduced that at the skele-
tal level, no changes were observed in the mandibular
arch, as expected. However, dentoalveolar compensa-
tions were evident, which helped to correct the initial
crossbite. The mandibular dental measurements indicate
a reduction in intercanine and intermolar width (by �4.47
and �1.43 mm, respectively) and changes in inclination
at the molar level (3.94°). Therefore, it can be concluded
that the correction of the initial crossbite in this patient
was produced by a combination of the basal expansion
achieved in the maxilla by the MARPE device and also by
191



Fig 14. Posttreatment radiographs and tracing.
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dentoalveolar compensations, especially at the mandibular
level.15,17

Conversely, skeletal expansion is associated with several
adverse effects, including root resorption, reduced root vol-
ume, and buccal alveolar bone loss.37 Notably, substantial
damages during treatment were observed in the maxillary
right first premolar, with a reduction of 1.28 mm in root
length. This could be attributed to its position between the
two ectopically impacted teeth, expansion stress, and dila-
cerated root anatomy (Fig 4, D; Table III). In addition, com-
pared with the pretreatment CBCT, a reduction in the
buccal bone thickness of 1.54 mm at the same level was
observed (Fig 12, A and B; Table II). Despite carefully
designing traction forces using vector control attachments,
studies have indicated that teeth in proximity to ectopically
erupted teeth are more susceptible to root resorption.38,39

Root resorption in ectopically impacted canines is 0.3-
2.1 mm,40 which is consistent with our findings of 0.5-
1.0 mm (Table III). Addressing ectopically impacted teeth
requires consideration of the position, severity of impaction,
patient’s age, the relationship of the ectopically impacted
tooth with adjacent teeth, anchorage requirements, and
underlying pathologic conditions,41 which is why a 3-dimen-
sional classification system is imperative for assessing CBCT
images diagnosis and treatment planning.28,42,43 The imple-
mentation of a predictive model, following the methodology
AJO-DOCLINICAL COMPANION



Fig 15. Superimposition of pretreatment (black) and posttreatment (red) cephalometric tracings.
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specified by Alqerban et al,28 aids in determining the likeli-
hood of tooth impaction and the optimal timing for interven-
tion. Their proposed formula indicated 98.82% and 94.39%
probabilities of maxillary right and left canine eruptions,
respectively. Despite a success rate of 69.5% for surgeries
in adults, all three impacted teeth in our patient were accu-
rately positioned.24

A recent review by Sampaziotis et al44 compared peri-
odontal, esthetic, and postoperative pain outcomes of open
and closed techniques, finding no statistically significant dif-
ferences. The open technique offers a shorter surgery time,
whereas the closed technique provides a shorter recovery
period, reducing discomfort, pain, and complications.45,46

Given the necessity for surgical exposure of 3 teeth, the
closed technique was deemed the optimal choice for the
patient’s well-being despite a potential increase in reposi-
tioning time in the arch.46 However, in this patient, ortho-
dontic traction was only required for 4 months for the
maxillary right second premolar, 6 months for the maxillary
left canine, and 12 months for the maxillary right canine.

Becker et al47 concluded that an incorrect orthodontic
traction direction could result in damage to the adjacent
teeth. Various options have been proposed to protect the
soft tissues and adjacent teeth, such as a cantilever sys-
tem, temporary skeletal anchorage devices, traction of
MARPE or transpalatal arch, double-archwire mechanics,
easy-way-coil system, auxiliary springs, K-9 springs, bent
loops, and modified hooks.48 The ectopically impacted
teeth in our patient were repositioned in the dental arch
using extrusive traction forces using stainless steel cantile-
ver arms fixed on a transpalatal bar.34 Initially, the teeth
were retracted distopalatally, followed by a strategic
adjustment of the cantilever arms to further guide their
movement buccally. This method avoids excessive force on
25, Vol 5, Issue 2
adjacent teeth, particularly the lateral incisor, and allows
for the adjustment of the arm position to modify traction
vectors, enhancing control over the relationship with adja-
cent tooth roots and thereby reducing the risk of root
resorption.49

The treatment duration was 28 months. The severity of
the ectopically impacted tooth position in the buccolin-
gual, vertical, and anteroposterior dimensions, and teeth
with dilacerated roots may contribute to prolonged treat-
ment times.24,40,50

CONCLUSIONS
Owing to specific clinical conditions that presented

considerable orthodontic risks, meticulous treatment plan-
ning was required for this patient. The CBCT data guided
the selection of biomechanics at each stage, ensuring opti-
mal occlusal results with the least invasive approach.

The MARPE procedure was found to be the optimal
solution for treating maxillary transverse deficiency in this
adult patient.

Cantilever arm traction should be employed for suc-
cessful treatment with minimal impact on adjacent teeth.
This approach facilitates root control through diverse trac-
tion vectors and ensures an optimal force during eruption.
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