Case Reports

Piezocision as an adjunct to orthodontic treatment of

unilateral posterior crossbite
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ABSTRACT
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Piezocision (corticotomy) is a minimally invasive
approach that involves micro-incisions, piezoelectric
incisions, and selective tunnelling for soft or hard tissue
grafting. Piezocision has many uses in orthodontics,
but its uses in cross-bite cases are limited. This case
report illustrates the outcomes of a 19-year-old female
patient with unilateral cross-bite that was treated with
a minimally invasive piezocision with bone grafting in
the affected side. In addition, she also had a functional
shift, severe crowding, and mid-line shift. Therefore, the
shift was eliminated using a quad helix expansion, she
was treated with a fixed appliance, and a bimaxillary
extraction of the first premolars was performed. The
patient followed-up at 18 months, and the occlusion was
stable with a pleasant profile. Piezocision can be used
as an adjunct to the orthodontic treatment of adults to
facilitate the treatment of complicated cases.
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Treating a unilateral posterior cross bite in adults
is challenging. Proffit has classified the condition
into either a functional or true unilateral crossbite.
Since occlusal interference causes the mandible to shift
to the other side, the functional unilateral crossbite can
be treated with the symmetrical expansion of the upper
arch.! However, a true unilateral crossbite requires
an asymmetric expansion that is difficult to achieve
without overcorrection of the affected side; therefore,
complications and a lengthy treatment are expected.'
Hassan et al? has published 2 unilateral crossbite cases,
which were successfully treated by corticotomy-assisted
expansion. Accelerated osteogenic orthodontics or
periodontally accelerated osteogenic orthodontics was
introduced by Wilco et al.? This technique requires
patients with fixed appliances to undergo surgeries,
including full thickness muco-periosteal buccal, or
lingual flaps with bone bur decortication and bone
grafting. Despite of the aggressiveness of the procedure
and the possibility of damaging the roots with bone
burs, the technique is reported to reduce the treatment
time by 30-50%, when compared with conventional
orthodontics.®> Park® eliminated the need for flap
elevation and significantly reduced the invasiveness
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of the surgery by performing their incisions directly
through the gingiva using a blade and a surgical
hammer. However, due to the aggressive use of a
hammer and chisel when performing the procedure
in the maxilla, placing a bone graft was impossible
and there was a risk of developing benign paroxysmal
positional vertigo.’ In another approach of decortication
that avoided the use of the hammer and chisel, as well
as the accompanied discomfort, was introduced by
Vercellotti.® He used a piezo-surgical micro-saw and
reported a reduction of orthodontic treatment time
by 60-70%. In his technique, he replaced the lingual
flaps by only vestibular incisions, but the elevation of a
flap prior to the piezocision was maintained; therefore,
postoperative discomfort was only relatively reduced.®
Dibart et al” overcame the disadvantages of the other
techniques with his flapless procedure that combined
piezo-surgical cortical micro-incisions with selective
tunnelling for bone or soft-tissue grafting. Since the
technique was recently introduced, there is a lack of case
reports showing its effectiveness, especially in patients
with crossbites. In this case report, the piezocision
technique was used to treat a 19-year-old female patient
with a true unilateral cross bite and crowding in the
maxillary arch. The objective of this treatment were
as follows: a) correct the unilateral cross bite through
unilateral piezocision-assisted expansion; b) relieve
crowding, eliminate rotations, and correct upper and
lower midline deviations through the extraction of the
4 first premolars; ¢) correct the deep bite; d) achieve
a functional occlusion with maximum intercuspation,
minimal overbite, and minimal overjet; and e) retain
the achieved results.

Case Report. A 19-year-old female patient
presented to the orthodontic clinic with a chief
complaint of crooked teeth and unpleasant smile.
Her medical and dental histories were insignificant.
She showed mucogingival problems in association
with the lower right and both upper canines due to
their position, but she otherwise had good gingival
health. she was well motivated and demonstrated a
good standard of oral hygiene. Extra-oral examination
revealed a Class I pattern with a slightly convex profile
and average nasolabial angle. Her facial symmetry
was acceptable and balanced, with an increased lower
vertical proportion. Examination of the soft tissue
demonstrated competent lips with a slightly protrusive
lower lip relative to Ricketts’ E-plane. She had no gingival
display on smiling. The upper midline was deviated by
1 mm to the right of the facial midline, and the lower
midline was deviated by 2 mm to the right of the upper
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midline. Dentally, she had Class I buccal segments,
a 50% deep bite (incomplete due to the flared upper
lateral incisors), an average overjet, a deep curve of Spee,
and an exaggerated compensating curve. There was 6
mm of crowding in the lower anterior segment, 14 mm
of total upper arch crowding, and decreased inter-molar
widths of both the upper and lower arches. She also had
unilateral crossbite on the right side (Figure 1).
Radiographically, she had a Class I skeletal relationship
with an increased mandibular plane angle. The lower
incisors were significantly retroclined relative to the
mandibular plane. The lower lip was slightly protrusive
relative to Ricketts’ E-plane. All the third molars were
still erupting (Table 1). Our treatment

Piezocision with bone grafting in the buccal side
of the right upper arch ‘from the distal of the second
molar (UR 7) to the mesial of the canine (UR 3)’ was
performed following the protocol presented by Dibart
et al,”® with the extraction of all first premolars. One
week later, cementation of an expanded quad helix
and bonding the upper and lower teeth (7-7) with
pre-adjusted edgewise-fixed appliances (Victory Series™
Roth prescription, 3M Unitek, St. Paul, Minnesota,
USA; 0.018” x 0.025” slot) was carried out. Upper and
lower 0.014 NiTi aligning arch wires were placed. All
second molars were bonded one visit later (Figure 2).
Crossbite correction was achieved within 3 months and
maintained using a trans-palatal arch. After levelling
and aligning, space-closure was achieved by retraction
of the canines using a power chain, followed by T-loop
retraction of the incisors. However, bodily retraction
of the lower canines was difficult and distal tipping
occurred. Therefore, piezocision was attempted once
again to the buccal and distal of the lower canines,
which helped with uprighting of the canines smoothly
(Figure 3). Arches were coordinated, finished, and
detailed by wire bending and inter-maxillary elastics. For
retention, upper and lower fixed retainers from canine
to canine were bonded, and an upper wrap-around with
an anterior bite plane and lower Hawley retainer were
delivered.

Although she had a low level of cooperation and
missed more than 10 appointments, treatment with
an orthodontic fixed appliance for 27 months was
still successful. The original treatment goals were
accomplished, and the patient’s presenting complaint
was addressed. A good occlusal and aesthetic result
was achieved, and she was notably pleased with the
treatment outcome. No obvious skeletal changes could
be observed in the antero-posterior skeletal pattern
during treatment. Vertical relations did not deteriorate
notably.
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Figure 1 - Initial intra-oral photographs of the patient (note the
unilateral asymmetry of the upper arch

Figure 2 - Minimally invasive corticotomy (piezo-surgery) with bone graft on the buccal side of
the right upper arch (from the distal of UR 7 to the mesial of UR3). One week later,
cementation of the expanded quad helix and bonding the upper and lower teeth (6-6)
with pre-adjusted edgewise-fixed appliances (0.018” x 0.025” slot Roth prescription)
was performed. Upper and lower 0.014 NiTi aligning arch wires were placed.

Figure 3 - Tipping of the lower canines was noticed and an orthopantomogram was obtained.
The lower canines’ apices were displaced mesially while the crowns tipped distally.
A consultation was made with the periodontist to perform piczocision around the
apices of the lower canines.
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Figure 4 - Final photographs and orthopantomogram.

Figure 5 - Photographs and orthopantomogram from the 18-month follow-up.
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Table 1 - Initial and final cephalometric readings.
Variable Norms Pre-treatment Near end of Change
treatment

SNA 82°+3 76.3° 76.4° +0.1°
SNB 79°+3 76.1° 76.2° +0.1°
ANB 3+ 1 0.2° 0.2° +0.0°
SN to maxillary plane 8+ 3 7.7° 8.2° +0.5°
MP - SN 33°+ 6 44.9° 45.6° 0.7°
Wits appraisal -1 mm -0.9 mm -4.1 mm -3.2 mm
Upper incisor to maxillary plane angle 108° £ 5 112.5° 109.7 -2.8°
Lower incisor to mandibular plane angle 92°+5 78.1° 77.6° -0.5°
Interincisal angle 133°+ 10 132.1° 135.4° +3.3°
Maxillary mandibular planes angle 27°+5 37.3° 37.4° +0.1°
Upper anterior face height 49.1mm 49.1mm 0.0 mm
Lower anterior face height 60.1mm 60.1mm 0.0 mm
Face height ratio 55% 55.1% 55.1% 0 %
Lower incisor to A-Pog line 0-2 mm 3.7mm 2.7 mm -1.0 mm
Lower lip to Ricketts E Plane -2 mm -1.0 mm -1.5 mm -0.5 mm
Nasiolabial angle 102° + 8° 116.6° 110.8° -5.8°

SNA - Sella-nasion to A point angle, SNB - Sella-nasion to B point angle, ANB - A point to B point angle,
MP - SN, SN to mandibular plane angle

Minimal overjet and overbite, were achieved. Posteriorly,
the buccal segments were Class I, and the posterior
cross-bite was eliminated. Upper and lower midlines
coincided with each other and with the face. The lower
lip protrusion was treated successfully. The gingival
condition, roots, and alveolar bone were all normal and
healthy (Figure 4, Table 1).The patient was followed-up
for 18 months post-treatment, and the occlusion was
stable without any relapse (Figure 5)

Discussion. A high IOTN score of both the
dental health and the aesthetic component registered
for the patient suggested a “great” need for treatment.
The patient originally demonstrated a high level of
perceived need, notably with complaints that the
upper front teeth were crooked, which affected her
smile and social life. Oral hygiene was excellent, and
the patient appeared highly motivated for treatment
at the beginning. The patient was 19 years old with
a true unilateral crossbite and crowding that was
treated successfully by piezocision on the side with the
eccentric load. Conventional expansion in a case such as
this is expected to produce a bilateral effect** resulting
in overexpansion of the unaffected side. In addition,
piezocision was used successfully to retract a distally
tipped lower right canine.

Piezocision is a new minimally invasive corticotomy
technique.””® When compared with conventional
corticotomy, it is believed to produce less patient
discomfortand traumawith the same clinical outcome.>”
Moreover, it has less periodontal complications than
those associated with conventional corticotomy, such as

mild bone loss and the partial loss of interdental papilla.
However, this technique has some complications, such
as root and mental foramen damage, gingival clefts,
and gingival scars in patients with ethnic gingival
pigmentations. These complications can be avoided
by acquiring full mouth periapical radiographs or
3-dimensional imaging in order to stay 5-6 mm away
from the gingival margin, as well as proper discussion
with the patient.>”

Since the acceleration of orthodontic tooth
movement was not the aim of the surgery, it was only
performed on the right upper side with a bone graft
buccally to avoid root fenestration or dehiscence, and
quad helix was used for expansion. Bilateral expansion
was observed; however, there was more expansion on
the right side in a shorter period of time. Once the
desired expansion was achieved in 12 weeks, trans-
oalatal arch (TPA) was used in the upper arch for 2
reasons: a) maximizing the anchorage since more space
was required in the upper arch than in the lower arch
and b) to maintain the expansion. The inter-molar and
inter-canine widths were increased by 3 mm. Patient
selection is very critical. Since the orthodontist has to
activate the appliance every 2 weeks due to the transient
effect of the regional acceleratory phenomenon,
excellent cooperation and oral hygiene are needed.’

In our case, extraction of the first premolars in the
maxillary and mandibular arches was deemed necessary
due to severe crowding of the labial segments. The
profile of the patient was pleasant and minimal changes
were desired. The extraction was needed in order to align
the teeth in their arches, and no retraction was planned
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for the labial segments. Increasing the anchorage in
the lower arch with an under tie ligation of the buccal
segments to the second molars was needed only until
the teeth were aligned, at that time, the anchorage
was burned. Stability was successfully maintained for
18 months, which could also be partially attributed to
the piezocision procedure. Although our patient was
successfully treated, the amount of evidence proving
the effectiveness of piezocision-assisted orthodontics
for the correction of posterior crossbite, especially the
unilateral ones, remains inadequate.' The report on
the outcome of our case supports using piezocision
for the treatment of unilateral cross-bites and bilateral
cross-bites of unequal severity.

In conclusion, piezocision can be used as an adjunct
for the orthodontic treatment of adults who require
challenging tooth movement that would be difficult to
achieve by conventional orthodontics, and to overcome
the side effects of conventional orthodontics.
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all figures may be requested when necessary. Photographs will be accepted at the
discretion of the Editorial Board. All lettering, arrows, or other artwork must be
done by an artist or draftsman. If arrows are used please ensure they appear in
a different color to the background color, preferably black with a white border,
or white with a black border. If arrows distinguish different items on the figure
then different arrow styles should be used ie. long, short, wide, narrow. Written
informed consent for publication must accompany any photograph in which the
subject can be identified. Written copyright permission, from the publishers, must
accompany any illustration that has been previously published.
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