Title/Authors/Affiliations

An adult case of unilateral posterior crossbite caused by maxillary transverse

deficiency treated with miniscrew-assisted rapid palatal expansion

Toyoaki Takagi?, Eiji Tanaka®

Authors’ information

: Takagi Orthodontic Office; Pastral Takarazuka Bldg. 2F 2-5 Mukogawa-cho
Takarazuka city, Hyogo 665-0844, Japan; Tel & Fax: +81-797-84-1187

E-mail: takagi-orthol @aqua.ocn.ne.jp

° Department of Orthodontics and Dentofacial Orthopedics, Institute of Biomedical
Sciences, Tokushima University Graduate School; 3-18-15 Kuramoto-cho, Tokushima
770-8504, Japan.; Tel: +81-88-633-7356

E-mail: etanaka@toushima-u.ac.jp

Running head: Miniscrew assisted rapid palatal expansion in mandibular deviation

patient

Corresponding author:

Eiji Tanaka, DDS, PhD

Professor and Chairman

Department of Orthodontics and Dentofacial Orthopedics, Tokushima University
Graduate School of Biomedical Sciences, 3-18-15, Kuramoto-cho, Tokushima 770-
8504, Japan

TEL: +81-88-633-7356

E-mail: etanaka@tokushima-u.ac.jp



mailto:takagi-ortho1@aqua.ocn.ne.jp
mailto:etanaka@toushima-u.ac.jp
mailto:etanaka@tokushima-u.ac.jp

Manuscript Click here to access/download;Manuscript;Manuscript for b4
JSOMEFS revision.docx

Click here to view linked References

An adult case of unilateral posterior crossbite caused by maxillary transverse

deficiency treated with miniscrew-assisted rapid palatal expansion

O©CoO~NOOTA~AWNE


https://www.editorialmanager.com/jormas/download.aspx?id=163062&guid=e471bdeb-3818-4fb6-96d9-b0fdf75c3cdf&scheme=1
https://www.editorialmanager.com/jormas/download.aspx?id=163062&guid=e471bdeb-3818-4fb6-96d9-b0fdf75c3cdf&scheme=1
https://www.editorialmanager.com/jormas/viewRCResults.aspx?pdf=1&docID=9001&rev=2&fileID=163062&msid=e29c089d-41d8-48ff-b98c-14910175282e

O©CoO~NOOTA~AWNE

ABSTRACT

This report describes the successful treatment of an adult case of unilateral posterior
crossbite caused by maxillary transverse deficiency with miniscrew-assisted rapid palatal
expansion (MARPE). A female patient aged 35.5 years presented with masticatory
disturbance, facial asymmetry, and unilateral posterior crossbite. She was diagnosed
with unilateral posterior crossbite with a skeletal Class Il jaw-base relationship and high
mandibular plane angle. Her maxillary right and mandibular bilateral second premolars
were congenitally absent, and the maxillary left second premolar was impacted. After the
improvement of the posterior crossbhite with MARPE, 0.018” slot lingual brackets were
placed on the maxillary and mandibular dentition. The total active treatment period was
22 months, and acceptable occlusion with a functional Class | relationship was achieved.
Pretreatment and posttreatment cone-beam computed tomography images showed the
disarticulation of the midpalatal suture after MARPE, and changes in the dental and
nasomaxillary structures, nasal cavity, and pharyngeal airway. The case results
demonstrate that MARPE produces greater skeletal expansion with minimal buccal
tipping of the molars. MARPE may be effective for the treatment of maxillary transverse

deficiency in adult patients.

Key words: orthodontic treatment, maxillary transverse deficiency, miniscrew-assisted
rapid palatal expansion, lingual bracket appliance, maxillary palatal suture; skeletal

Class IlI
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1. Introduction

Maxillary transverse deficiency is encountered commonly in daily orthodontic practice.!
Its prevalence ranges from 8% to 23% in growing patients and is <10% in adult
orthodontic patients.2® Many treatment modalities have been developed and are
commonly used in the clinic to correct maxillomandibular transverse discrepancy. They
can be classified as orthodontic, non-surgical orthopedic, and surgical correction. Rapid
maxillary expansion (RME) is widely recognized as an effective non-surgical orthopedic
technique for the disarticulation of the midpalatal suture before the pubertal growth
spurt.* Conventional RME is contraindicated for skeletally mature patients, as it can
induce adverse effects such as periodontal and alveolar bone bending, buccal root
resorption, buccal flare-out of the posterior teeth, fenestration of the buccal cortex, and
pain and discomfort.® In addition, RME is not likely to achieve true or stable maxillary
skeletal expansion in mature patients.

Surgically assisted rapid palatal expansion is applicable to mature patients with
maxillary transverse deficiencies, but surgical morbidity should be considered, as
complications including gingival recession, infection, postoperative pain and discomfort,
alar base flaring, and more-or-less late relapse have been reported.® In recent decades,
the relatively simple and minimally invasive technique of miniscrew-assisted rapid palatal
expansion (MARPE) has been developed to achieve successful skeletal expansion in
adult patients without surgery or side effects.” Although data on MARPE are scarce, a
few publications describe cases in which this technique effectively corrected maxillary
transverse discrepancies in mature patients by delivering the expansion force directly to
the midpalatal suture, thereby maximizing the skeletal effect.®

Here, we present a case in which MARPE was used to treat unilateral posterior
crosshite caused by maxillary transverse deficiency in an adult patient. We discuss the
feasibility of camouflage treatment in a skeletal Class Il case with a high mandibular
plane angle. We confirmed the disarticulation of the midpalatal suture by cone-beam
computed tomography (CBCT) and evaluated changes in the dental and nasomaxillary

structures and nasal cavity caused by MARPE.

2. Case presentation
A woman aged 35.5 years presented with masticatory disturbance, facial asymmetry,

and unilateral posterior crossbite. Her facial profile was concave, with a protrusive chin,
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and the frontal view was asymmetrical, with mandibular deviation to the right (Fig 1A).
The right and left molar relationships were Angle classes Il and I, respectively. The
maxillary first molar coronal arch width (37.4 mm) was lesser than that in the mandible
(39.8 mm) (Fig 1B). Anterior and right-side posterior crossbite were present due to the
narrowness of the maxillary dental arch. Overjet and overbite were -1.0 and 0.5 mm,
respectively. The arch length discrepancies were 0 mm in the maxilla and -2.0 mm in the
mandible. The maxillary dental midline coincided with the facial midline, but the
mandibular dental midline deviated 0.5 mm to the right due to premature contact and a
subsequent mandibular functional shift. The patient had the habits of mouth breathing
and tongue thrusting due to nasal obstruction.

A panoramic radiograph showed that the maxillary right and mandibular bilateral
second premolars were congenitally absent, and the maxillary left second premolar was
horizontally impacted (Fig 1C). Prolonged retention of the deciduous mandibular right
second molar was observed. No periodontal problem or temporomandibular joint
disorder was found. Cephalometric analysis showed a skeletal Class Ill jaw-base
relationship with slight mandibular protrusion (ANB, -1.1° SNB, 81.1°) relative to the
Japanese norm® (Fig 1D, 1E; Table). The mandibular plane was obtuse, with a large
Frankfort mandibular plane angle (33.8°). Lingual inclination of the maxillary central
incisors (U1-SN, 93.1°), and especially the mandibular central incisors (Incisor
mandibular plane angle, 74.2°) was observed. As a result, the interincisal angle (148.6°)
exceeded +3.0 S.D. A frontal cephalogram revealed mandibular asymmetry with no
occlusal cant, and a 2.0-mm rightward shift of menton (Fig 1F).

CBCT images showed that the midpalatal suture was closed with inter-digitation,
classified into stage Il based on Melsen’s classification® (Fig 1G, 1H). The upper airway
space was not very narrow (volume, 21,267 mm?3; upper pharyngeal airway minimum
axial area, 258 mm?). The maxillary right first molar was inclined 3° buccally and the
contralateral tooth showed no buccal flare-out (Fig 11). The bilateral condyles were
located concentrically in the glenoid fossae (Fig 1J).

The patient was diagnosed with unilateral posterior crossbite caused by the
narrowness of the maxillary dental arch and rightward mandibular deviation with a
skeletal Class Il jaw-base relationship and high mandibular plane angle. The treatment
objectives were to improve the unilateral posterior crossbite and to achieve functional

Class | occlusion. The treatment plan was as follows:

4



O©CoO~NOOTA~AWNE

1. Application of MARPE to achieve 6.0 mm maxillary expansion for the improvement
of the unilateral posterior crossbite and amelioration of the nasal obstruction through
extension of the upper airway; and

2. Use of orthodontic miniscrews to achieve 2.0 mm bilateral distalization of the
mandibular dentition for the improvement of crowding.

At the age of 35.7 years, maxillary skeletal expander (MSE; MSE II, Biomaterials
Korea, Seoul, South Korea) was applied with four miniscrews (Fig 2A) to improve the
crossbite. After a 2-week latency period, the MSE was activated twice a day (daily
expansion rate, 0.5 mm). Although 7.0 mm total expansion was planned, 6.0 mm
expansion at the mesiobuccal cusps of the first molars and 4.5 mm expansion at the
cusps of the maxillary canines was obtained (Fig 2B). After a 2-month retention period,
the MARPE was removed and a CT examination was performed to confirm that maxillary
skeletal expansion had occurred (Fig 3). The midpalatal suture had opened (Fig 3A, 3B).
The total volume of the upper airway space had increased to 110% and the minimum
axial area of the upper airway had decreased slightly from the pretreatment baseline.
The maxillary right first molar showed more buccal inclination than it had before
expansion (Fig 3C). The condylar position against the glenoid fossa had not changed
(Fig 4D).

After the extraction of the deciduous mandibular right second molar, preadjusted 0.018”
lingual slot brackets were placed on the mandibular dentition to level it. Thereafter, a
0.016 x 0.022” stainless-steel wire was installed to close the extraction space. At 6
months after MARPE, the unilateral posterior crosshite had improved and preadjusted
0.018” lingual slot brackets were placed on the maxillary dentition. After leveling with a
0.014” nickel-titanium wire, a 0.016 x 0.022” stainless-steel wire was installed on the
maxillary dentition.

At 1 year after MARPE, all extraction spaces had closed. Expansion relapses of 2.2
and 0.5 mm were observed at the maxillary canines and first molars, respectively.
Detailing with 0.017 x 0.025” titanium-molybdenum wires was initiated in both arches
(Fig 2C). Myofunctional therapy to reduce the patient’s parafunctional habits, including
tongue thrusting, was administered throughout the orthodontic treatment period. At 24
months, including 2.5 months of maxillary expansion, acceptable and stable occlusion

had been achieved. Immediately after the removal of all appliances, a wraparound
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retainer was placed on the maxillary arch and a lingually bonded retainer was placed on
the mandibular anterior teeth.

Posttreatment photographs showed a more balanced facial profile, although slight chin
protrusion and facial asymmetry persisted (Fig 4A). The occlusion was much more stable
and the tooth intercuspation was acceptable, with Class | canine and molar relationships
(Fig 4B). The overjet and overbite had improved to 2.0 mm, and the unilateral posterior
crossbite had improved. The maxillary and mandibular dental midlines nearly matched.
From model analysis, we determined that the maxillary intercanine width had increased
by 2.3 mm and the maxillary first molar coronal arch width had increased by 5.5 mm. A
panoramic radiograph showed reduced or no root resorption and root parallelism for all
teeth (Fig 4C). Cephalometric analysis indicated minimal clockwise rotation of the
mandible (Fig 4D, 4E; Table). The maxillary central incisors were labially inclined and
the mandibular central incisors were lingually inclined, resulting in no or minimal change
in the interincisal angle. A frontal cephalogram showed persisting mandibular asymmetry
(Figs 4F). Posttreatment CBCT images showed the retention of the expanded midpalatal
suture space (Fig 4G). Although the total volume of the upper airway space was less
than it had been 3 months after skeletal expansion, it remained greater than before
expansion. The maxillary first molar roots were almost parallel (Fig 4H). The bilateral
condyles remained in concentric positions in the glenoid fossae (Fig 4l). The patient
reported that she was considerably satisfied with her masticatory performance and
respiratory condition.

After 1.5 years of retention, the patient’'s balanced facial profile and acceptable
occlusion were maintained well, with no recurrence of the anterior or unilateral posterior
crossbite (Fig 5A, 5B). A panoramic radiograph showed acceptable root parallelism with
no obvious apical root resorption (Fig 5C). On cephalometric analysis, the maxilla
showed slight forward movement of point A and the mandible showed slight clockwise
rotation (Figs 5D, 5E; Table). As a result, ANB had increased to 1.5°, indicating a skeletal
Class I relationship. As the mandibular incisors were lingually inclined and extruded and
the maxillary incisors were labially inclined, the overbite and overjet had increased to
+2.0 mm. A frontal cephalogram showed mandibular asymmetry, but matching of the
maxillary and mandibular dental midlines (Fig 5F). CBCT images indicated that the total

volume of the upper airway space remained larger than before treatment.
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3. Discussion

A histomorphometric study showed that palatal suture obliteration begins in the fourth
decade of life, and that bony fusion of the midpalatal suture is rare in subjects aged < 25
years.® Even in prepubertal patients, nonsurgical expansion leads to the thinning of the
buccal alveolar wall, which could, in turn, lead to bony dehiscence.® Thus, transverse
expansion in postpubertal patients carries increased risks and requires stronger bone-
borne anchorage than used in conventional RME. Here, we describe the use of MARPE
to treat unilateral posterior crosshite caused by maxillary transverse deficiency in a 35-
year-old patient. We achieved 7.0 mm expansion at the mesiobuccal cusps of the
maxillary first molars with no buccal tipping of the maxillary molars, thereby meeting the
treatment objective and avoiding orthognathic surgery. We followed the patient for 2
years to monitor the maxillary widths and evaluate the outcome and long-term stability
of MARPE.

At 1 year after expansion, the relapse rates at the maxillary canines and first molars
were 48.9% and 8.3%, respectively, in the present case. These rates are considerably
more rapid and similar, respectively, to those reported previously. Ploder et al.** reported
mean palatal expansion relapse rates at 1 year after MARPE of 7.1% at the canines and
8.6% at the molars in 13 patients with a mean age of 36.1 years. Tang et al.*? reported
mean relapse rates of 5.75% in nasal width and 19.75% at the lateral pterygoid plate
after 1 year of retention.

The increase in the total upper airway volume and resolution of the patient’s nasal
obstruction immediately after MARPE in the present case reflect the ability of this
technique to open the nasal passages, facilitating breathing. In most previous studies,
MARPE has significantly increased the total airway volume.** Conventional RME also
increases the upper airway volume, and Cistulli et al.** first suggested that it could be
used to treat obstructive sleep apnea (OSA). However, palatal expansion with RME is
not applicable to mature patients. Tang et al.'? reported 10.0% and 20.7% enlargement
of the total pharyngeal and nasopharyngeal volumes, respectively, in younger adults
after MARPE. Hur et al.*® reported that the use of MARPE to treat OSA in an adult patient
resulted in improved airflow and decreased upper airway resistance. Taken together,
these findings suggest that MARPE effectively improves the anatomical characteristics

of the upper airway, contributing to respiratory function.
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4. Conclusion

Unilateral posterior crossbhite caused by maxillary transverse deficiency and nasal
obstruction in an adult patient were treated successfully with MARPE. After orthodontic
treatment, acceptable occlusion with Class | canine and molar relationships was
achieved. During a 1.5-year retention period, no relapse of the crossbite or recurrence
of nasal obstruction was observed. This case provides an example of the successful use
of MARPE to treat maxillary transverse deficiency in mature patients, and highlights the

applicability of MARPE for the treatment of OSA in adults.
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FIGURE LEGENDS

Fig 1. Pretreatment records (patient age, 35.5 years). (A) Facial photographs; (B) Intraoral
photographs; (C) Panoramic radiograph; (D) Lateral cephalogram; (E) Lateral
cephalometric tracing; (F) Frontal cephalogram; (G) Three-dimensional image of
CBCT; (H) Axial image of CBCT; (I) Coronal image of CBCT; (J) Sagittal views of the

temporomandibular joints. White dotted lines indicate the maxillary first molar axis.

Fig 2. Intraoral photographs taken before lateral expansion (A) and 1 month (B) and 1 year

(C) after maxillary lateral expansion.

Fig 3. CBCT images obtained at 3 months after maxillary expansion. (A) Three-dimensional
image; (B) Sagittal view; (C) Axial view; (D) Coronal view; (E) Sagittal views of the

temporomandibular joints. White dotted lines indicate the maxillary first molar axis.

Fig 4. Posttreatment records. (patient age, 37.4 years). (A) Facial photographs; (B) Intraoral
photographs; (C) Panoramic radiograph; (D) Lateral cephalogram; (E) Lateral
cephalometric tracing; (F) Frontal cephalogram; (G) Three-dimensional image; (H)
Coronal view; (1) Sagittal views of the temporomandibular joints. White dotted lines

indicate the maxillary first molar axis.
Fig 5. Postretention records (patient age, 38.9 years). (A) Facial photographs; (B) Intraoral

photographs; (C) Panoramic radiograph; (D) Lateral cephalogram; (E) Lateral

cephalometric tracing; (F) Frontal cephalogram
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Reponse to reviewers

Reviewer #1:

It is an interesting article showing the use of MARPE technique with lingual
orthodontics,however it would be great if you add the Melsen's classification of the
midpalatal suture before the treatment and after finishing the MARPE phase.

A: Thank you for your excellent advice. According to your advice, we added the
Melsen’s classification of the midpalatal suture before treatment; however, we could not
classify the midpalatal suture after finishing the MARPE because the expanded
midpalatal suture space was retained after treatment. (revision: Page 4, lines 23-24
and Reference #9)

Reviewer #2: | consider it accepted for publication. This study is very relevant to the
academy and to other professionals.
A: Thank you for your nice wording.
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Table. Cephalometric summary

retreatment Posttreatment Retention ggrgglneeggult
Measurements 35y 6m 37y 6m 38y 11m norm* SD
Angular items (°)
SNA 80.0 81.9 81.6 80.8 3.6
SNB 81.1 80.3 80.2 77.9 45
ANB -1.1 1.6 1.4 28 24
FMA 33.8 34.2 34.0 305 3.6
Gonial angle 131.8 132.1 131.9 1221 53
U1l-SN 93.1 98.6 98.3 1059 8.8
IMPA 74.2 71.7 71.9 934 6.8
Interincisal angle 148.6 149.0 149.1 123.6 10.6
Linear items (mm)
Overjet -1.0 2.0 2.0 3.1 11
Overbite 0.5 2.0 2.0 33 19

*Wada et al.8
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