Jnbye

J. Multi Dent Res. 2019: 5(2); 86-91

RAPID CORRECTION OF CONSTRICTED MAXILLARY ARCH IN A CLASS 111 PATIENT
USING A CORTICOTOMY ASSISTED EXPANSION TECHNIQUE
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ABSTRACT

This case report introduces a noval approach of corticotomy-assisted rapid maxillary expansion for
treating a severe maxillary transverse discrepancy in an adult patient. This approach uses piezo-bone
perforation in conjunction with a fixed appliance and expanded jockey arch wire. This report describes the
treatment of an 18-year-old male with a severe maxillary transverse discrepancy. He had a straight profile,
mild maxillary crowding, severe maxillary transverse deficiency and a Class Il skeletal relationship. The
treatment protocol commenced with active orthodontic therapy, after leveling and aligning surgical
intervention with Piezocision assisted bone perforation was performed. Immediately after the piezo assisted
bone perforation on bilateral buccal side of the maxilla, active expansion force was given with expanded
jockey arch wire. The expanded jockey wire was left in place for 3 months. Proper overbite and overjet, facial
balance, and occlusion were achieved. The case is in final stage of finishing. This treatment approach
considerably reduced the treatment time and gained bony volume. This approach is a good alternative to
surgical rapid palatal expansion for treating a severe maxillary transverse deficiency in an adult patient.
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INTRODUCTION

Maxillary transverse discrepancy is a
common anomalyseen in patients seeking
orthodontic treatment. Transverse deficiency is
frequently defined as a unilateralor bilateral
crosshbite combined with anterior crowding?
Treating a posterior cross bite in adults is
challenging?  Approaches available to treat
transverse discrepancyare numerous and includes
rapid maxillary expansion (RME), slow maxillary
expansion (SME),and surgically assisted rapid
palatal expansion (SARPE). Treatment often
depends on the patient'sskeletal maturity,* The
amount of desired expansion; and the presence of a
concomitant sagittal or vertical problem¢ RME and
SME are successfully used in growing patients,
whereas in skeletally mature patients procedures like
SARPEor MARPE isthe treatment of choice.
Several authors have comparedthe treatment
outcomes and concluded that their effectiveness is
similar.”® However, it has been reported
thatperiodontally undesirable effects, long duration
oftreatment, and invasiveness are disadvantages of
SARPE™" Several authors ®“demonstrated bone loss
after RMEwith both hyrax and Haas expanders.
Because of these reasons, most orthodontists think
twice before usingthese treatments for patients with
a thin periodontium.Meanwhile, corticotomy was
introduced in orthodontics as an alternative
treatment option for maxillarytransverse
discrepancy. Kole* 1959, followed by Converse and
Horowitz™ in 1969 respectively were the first to use
corticotomy in orthodontics. Lines also ¥eported
maxillary expansion with the use of corticotomyin
1975.Wilcko et al ““'reintroduced the concept in the
beginning of 21 century and named the
technique“accelerated osteogenic orthodontics”; it
is also called as “periodontally  accelerated
osteogenic orthodontics.” All authors argued that the
severity of the maxillary transverse discrepancy
should be considered before choosing the desired
expansion technique. They further stated that the
treatment is indicated for mild-to-moderate
transverse discrepancies. Until now, many studies
have been published on severe maxillarytransverse
discrepancies and severe crowding treatedwith a
corticotomy including corticotomy-assisted RME to
overcome the limitationof expansion using surgical
and severe invasive techniques in skeletally mature
patients.Such approachesthat involves theuse of
piezo-bone perforation withfixed appliances and
expanders®® are benchmark studies for further
development ofthese techniques.
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CASE REPORT

An 18-year-old male patient presented to the
orthodontic clinic with a chief complaint of crooked
teeth and unpleasant smile. His medical and dental
histories were insignificant. He was well motivated
and demonstrated a good standard of oral hygiene.
Extra-oral examination (Figure 1) revealed a Class
Il pattern with a straight profile and average
nasolabial angle and prominent chin. His facial
symmetry was acceptable and balanced, with an
increased lower vertical proportion. Examination of
the soft tissue demonstrated competent lips.

Fig 1.Pretreatment Extraoral Images

His Intraoral examination shows (Figure 2)
posterior 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 left of the upper midline. Dentally,
she had Class | canine relationship with mutilated
molar relation because of missing 36 . An overbite
of 1 mm, a deep curve of Spee, and an exaggerated
compensating curve. There was mildcrowding in
upper anterior segment he also had bilateral
posterior crossbiteand lateral incisor crossbite on
upper leftside.

Fig 2. Pretreatment Intraoral images

Pretreatment panoramic radiograph (Figure
3) showed missing 36. 37 has tipped mesially
slightly to the extraction space, All 4 third molars
were present. The patient had fillings, on 46,26 and
no periodontal defects.



Fig 3.0PG

Pretreatment Cephalo metric evaluation
(Figure 4)(Table 1) showed , a skeletal Class IlI
relationship (AO to BO = -3 ) with maxillary
retrusion (SNA angle, 75) was observed. The
mandibular plane angle was high (GoGn-SN, 40).
The position of the maxillary incisors was severely
proclined (U1-Na, 42), but the mandibular incisors
were lingually inclined (IMPA, 81), The lateral
cervical vertebrae on the cephalo metric radiograph
showed that the patient had passed her growth peak.
Mandibular plane angle (25) showed average
growth pattern.

Fig 4. Lateral Ceph
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Table 1. Pretreatment ceph values

TREATMENT OBJECTIVES

The treatment objectives were to resolve the
maxillary transverse deficiancy by expanding the
maxilla,correct the anterior crossbite, obtain ideal
overjet and overbite, provide canine guidance in
lateral excursions and incisal guidance in protrusive
movements, correct the midline discrepancy, obtain
Class | dental relation-ships in the canines and
molars, Replace 36 prosthetically and improve the
patient's appearance

TREATMENTALTERNATIVES
4 options were examined.

The optimal option was SARPE with fixed
orthodontic appliances. It was the treatment of
choice because of the high maxillomandibular
differential transverse index. However, the patient
and her parents did not want this option because of
the costs and invasiveness. The second option relied
only on orthodontic treatment with RME and fixed
appliances it was avoided because this option can
cause detrimental effects on the periodontium hence
it was avoided. The third option also depended only
on orthodontic treatment with SME and passive
self-ligating appliances but the long treatment time
deterred the patient from choosing this option. The
last option was a corticotomy-assisted RME with
expanded jockey arch wire the patient wanted to
finish the treatment quickly with the safest approach
to peridontium this option was chosen.

TREATMENT PROGRESS

Preadjusted edgewise metal brackets
(Koden silver series 0.022-in slot;) were bonded on
both arches, and initial alignment was done with
0.014 and 0.018 nickel-titanium arch-wires(Figure
5). After alignment Impression was made, jockey
arch wire was fabricated with 1mm round ss wire
with 3 mm expansion on all sides. Following this
corticotomy was performed under local anesthesia
vertical incisions were made on right and left buccal
mucosa, and then a piezo-surgical device (
Woodpecker US Il ) was used through this vertical
incisions on both lateral sides of the maxilla The
depth of the piezo-perforations varied between 0.5
and 1.5 mm, dependingon the width of the alveolar
crest.




(Figure 6) The incisions were sutured, Immediately
following this a base arch wire of 0.018 special plus
AJ wilcock wire was placed in the maxillary arch
and ligated with stainless steel ligature , over this
1mm jockey wire was engaged into the head gear
tube of the molar and ligated into place over the base
archwire (figure 7).

Fig7. Engagement of Jockey arch wire

An 0.018 NiTi wire was engaged in the
lower arch .Antibiotics and analgesics were
prescribed. Home-care and hygiene instructions
were given to the patient after 6 to 10 weeks of
placement remarkable improvement in the
transverse dimension was noted(figure8). Over
expansion was done to over correct the crossbite.
The patient currently is in finishing stage with
correction of midline (figure 9).
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After finishing the treatment Beggs
wraparound retainers will be given forretention.
The difference in the gain of transverse expansion is
remarkable (Figure 10)

Fig 10. Pre and Post expansion comparison

DISCUSSION

It is challenging to treat cases with severe
transverse discrepancies. To overcome difficulties
associated with traditional corticotomy a rather new
method of corticotomy (piezo assisted corticotomy)
was chosen for the treatment. Piezocision is a
minimally invasive corticotomy technique.”** it
produces less patient discomfort, trauma and lesser
periodontal consequences when compared to
conventional corticotomy with the same clinical
outcome.***

Guidance for the surgery was done based on
marking incision in the middle of two roots after
OPG examination followed by piezo assisted
grooving of bone. Only the areas requiring
expansion ie the buccal cortex from canines to
molars were chosen bilaterally to avoid any
complications and anchorage loss. Additionally, the
fixed appliance was activated with the jockey
archwire immediately post operation to gain
maximum advantage of the inflammation. The
patient gave complaints of discomfort and pain in
the 1st week which subdued later on. Post expansion
results were stable although the patient might
require retention for long while for the dentition to
get accommodated into its new position. The
success achieved in this case cannot be used to
justify the use of this protocol in every situation,
Hence its unto the clinician to use this data to
expand his  horizon on the applications of
corticotomy in orthodontics

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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CONCLUSION

An adult patient with a maxillary transverse

deficiency and severe crowding was successfully
treated with piezo assisted corticotomy. Post
expansion results were positive in addition to a short
treatment period taken for expansion. The patient
was also averted from the extra complexity of a
surgery.
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