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ABSTRACT

This case report describes the treatment of a 12-years-old child with an
Angle Class II subdivision malocclusion in addition to transverse maxil-
lary insufficiency and unilateral maxillary crossbite and the use of Rapid
Maxillary Expansion (RME) followed by a fixed appliance to address it.
The treatment objective was to address the posterior and anterior crossbi-
te and restore dentition and occlusion. This case was successfully treated
with a single lingual sheath hyrax screw bonded expansion in Phase I, it re-
solved clinically substantial palatal expansion and improved the maxillary
arch width, allowing for fixed appliance therapy in Phase II to be applied.
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Rapid Maxillary Expansion in Mixed Dentition Patient with Maxillary Insufficient Correction
Subsequented by A Corrective Orthodontic Treatment: Case Report

MAKSILLER YETERSIiZLiGi OLAN KARISIK
DiSLENME DONEMINDEKI HASTADA HIZLI
MAKSILLER GENISLETME VE SONRASINDA SABIT
ORTODONTiIK TEDAVi: OLGU SUNUMU

0Z

Bu vaka raporu, transversal maksiller
yetersizlik ve tek tarafli maksiller
capraz kapanigla beraber Angle
Class II subdivision malokliizyonu
olan 12 yasindaki bir ¢ocuk hastanin
tedavisi i¢in Hizli Maksiller
Genisleme (RME) ve ardindan
sabit ortodontik tedavi uygulamasin
anlatmaktir. Tedavinin amaci
anterior ve posterior ¢apraz kapanisi
degerlendirmek ve dis yapist ile
okliizyonu diizeltmektir. Bu vaka,
Faz I’de lingual sheath hyrax vidal
ekspansiyon ile basarili bir sekilde
tedavi edildi, klinik olarak maksiller
genigletme yapilarak Faz II’de sabit
ortodontik tedavi uygulandi.
Anahtar Kelimeler: Capraz
kapanis, hizli maksiller genisletme,
smnif 3.

INTRODUCTION

Early treatment techniques for
maxillary transverse deficiency were
used in orthodontics. The method
was discredited in the 1860s, but it
is now widely accepted as a predi-
ctable and straightforward ortho-
dontic procedure. Rapid maxillary
expansion (RME), slow maxillary
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expansion (SME), and surgically
maxillary expansions are the most
common therapeutic techniques uti-
lized to achieve maxillary expansi-
on.'? The first description of (RME)
was by Emerson Angell in 1860, and
has repopularized it subsequently.’?
RME’s primary goal is to widen the
transverse deficiency of the maxil-
lary arch, although its effects ex-
tend beyond the maxilla because it
is joined to ten bones in the face and
head. This treatment can be used to
rectify transverse and sagittal cross-
bite, as well as to generate space
in the upper jaw and, as a result, to
solve situations of crowding.* The
RME is highly beneficial in treating
Class III cases, along with those of
approximate maxillary deficits.’ As a
result of the therapeutic effects that
are not confined to the correction
of a crossbite or the expansion in
arch width, occlusal acrylic splints
are regarded as the most approp-
riate devices for RME in young
adults.** RME proponents claim
that it causes the least amount of
dental movement (Tipping) and the
most amount of skeletal movement;
it is a controversial topic.” Growth



is generally complete by the age of
17 years, with an average transverse
growth of 6.9 mm between the ages
of 4 and adulthood. Because only a
tiny amount of change occurs in the
transverse dimension of the maxilla
throughout life, a crossbite that de-
velops in the permanent dentition is
unlikely to repair itself.?

CASE REPORT

A female patient with a chronologi-
cal age of 12 years has Angle class
IIT malocclusion. In clinical exami-
nation, the patient was found to have
an edge-to-edge bite and a convex
profile, with decreased overjet (0.5
mm) and overbite (0 mm). There
was a Stenosis on the right side of
the maxilla. Cephalometric analy-
sis demonstrated a skeletal class 3
(ANB:-2°) malocclusion and SNA
(77°) SNB (79°) angles. The aim of
phase one is to rectify the crossbite
and indirectly expand the maxillary
arch perimeter. An x-ray of the hand
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and wrist revealed the optimal age
to begin Phase I treatment. In the
MP3cap stage, the patient’s skeletal
age was 13 years (Figure 1). Accor-
ding to the cephalometric measures
(Table 1) and the genetic feature, the
patient and parents were informed
that an undesired development pat-
tern could emerge (Figure 2).

Figure 1. MP3cap stage.
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Figure 2. (A) Pre-treatment lateral cephalometric, (B) Post-treatment la-

teral cephalometric
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Table 1. Cephalometric measurements in phase I treatment

Normal Values Pre-treatment Post-
Values Treatment
Values
g S-N (mm) 76,9 + [ 28 66,4 68,9
a S-Ar (mm) 46 + | 4,2 29 30
N-S-Ar (°) 123 | +| s 126 127
S-Ar-Go (°) 143 + 6 146 146,1
Ar-Go-Me (°) 124 | = |42 128 128.,4
. lSel;I?))Of Posterior Ang- 396 L3 399.3 4021
;3 SN/Go-Gn (°) 32,1 | =155 37 37,2
Q Y-axis (°) 58 + [ 34 70 71
= | N-ANS (mm) 553 |+ |32 52,4 533
S | ANS-Me (mm) 69,5 | = |53 61,8 65,2
£ |5-Go(mm) 782 | = | 5.1 72.6 75,7
- Jarabak Ratio 59-63 + 58 59,2
g SNA (°) 81,8 + |35 77 81
g SN/PNS-ANS (°) 7.8 + | 24 5 6
FH/NA (°) 899 | = | 3,6 83 84
< SNB (°) 78,9 + [ 39 79 80
£ | Pg-NB (mm) 1,7 |+ 16 2.1 2,2
= | FH/NPg ) 872 | £ | 3 87 86
Ar-Go (mm) 48,1 + | 51 43,6 45,8
~ | Co-A (mm) 92,1 + [ 27 79,4 79,9
# & | Co-Gn (mm) 1189 | | 5 103,2 108,1
= % | ANB ©) 29 | =27 2 1
= SN / Occlusal plane (°) 14 + 4 22 24

Dim: Dimensions, Max:Maxillary, Mand: Mandibular
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Because the patient committed
to using the expanders and, most
significantly, dental hygiene, the
patient was instructed to correct
complete crossbite as soon as
possible in Phase I. The patient and
her family were instructed about
the Haas, HYRAX, and quad-
helix expander designs. Due to an
absent crossbite on the left side, the
Single Lingual Sheath Hyrax Screw
Bonded Expansion was selected. The
permanent molars and premolars on
both sides of the maxilla had been
bonded. The expansion device could
then be cemented with glass ionomer

Figure 3. Cementing with glass
ionomer cement.

After the palatal expander had been
cured with a light cure, instructions
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for aftercare (eating, hygiene,
and activation) were given. The
expansion method was performed
daily with two-quarters turns (0.5
mm) under clinical observation
until the required over-expansion
was conducted, as indicated by the
observation of diastema expansion
and posterior transverse adaptation.
An electric pulp tester (EPT) was
applied to analyze the vitality of the
teeth on the buccal cusp tips of the
molars and premolars. Teeth that
did not respond to the EPT were
thermally tested with Endo Ice.
An electric pulp test was applied
before starting the orthopedic
intervention, after finalizing phase I,
and after the orthodontic treatment.
Consequently, all of the permanent
teeth investigated in this case were
vital.

The amount of expansion was
observed by increased inter-molar
and inter-canine distance (Table 2).
The most prominent clinical sign of
the expansion is the development of
diastema between central incisors.
After 33 screw activations, the
results were obtained. The periapical
radiograph shows true disjunction
of the sutures. During the retention
period, the diastema recovered to
its original size. For a 6-month
retention period, the extender was
retained as a retainer (Figure 4).
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Figure 4. Periapical x-ray between
teeth no 21 and no 11 shows the
mid-palatal suture opening after 33
screw activations

In Phase I, the RME corrected the
crossbite through the posterior
maxillary teeth tipping. Furthermore,
a clinically significant increase in
the volume of the maxillary arch
allowed the incisors to align with
the occlusal line (Figure 5). Figure 5. (A) Pre-treatment intra

oral photograph, (B) Post-phase I

treatment.
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Table 2. Model Analysis
Pre-treatment | Post-Treatment Difference
Width between lower
. 25 26 +1
canines (mm)
Width between upper
canines (mm) 26 35 9
Width between upper
47 53 +6
molars (mm)
idth bet 1
Width between lower 47 49 N
molars (mm)

The conventional 0.018-in Roth
fixed appliance was applied in the
phase II treatment at the age of 13.
The classic sequencing of corrective
treatment with biomechanical
control was used to limit proclination
of the lower incisors. To preserve
the occlusal plane and avoid its
canting throughout the alignment
and leveling processes, Class III
intermaxillary elastics and vertical
elastics in the canine area on the
right side were applied. Archwires
for retraction and finishing were
employed. After the fixed appliance
was removed, a removable vacuum-
formed retainer (VFR) was placed in
the maxillary and mandibular arch.
Figure 6 represents the outcomes
of alignment, Ileveling, and
intercuspation. The skeletal pattern
(ANB = 1°) and the proclination
of the maxillary incisors with
the uprighting of the mandibular
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incisors are shown in Table 1.




Figure 6. Intra oral photographs

(A) Pre-treatment, (B) Post-phase

I treatment, (C) Post-phase II
treatment

DISCUSSION

The patient, in this case, exhibited
unilateral skeletal posterior
crossbite, which necessitated the use
of a Single Lingual Sheath Hyrax
Screw Bonded type expansion
appliance. To avoid insufficient
skeletal transverse growth, it is
suggested that posterior crossbite
be corrected as soon as possible.
Treating a posterior crossbite at
a young age is recommended to
avoid abnormal skeletal growth and
ensure stable results. The RME in
this clinical instance was conducted
in the late mixed dentition and
achieved maximal expansion with
transverse dimension stability. The
RME had valuable skeletal and
dental results, correcting transverse
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maxillary deficit.

However, as reported by Haas, 1961,
it repaired the anterior crossbite on
the projection of point “A,” with
an increased SNA angle and face
convexity angle, causing the anterior
crossbite to be corrected even if
only momentarily. As observed in
this clinical example, one of the
stability criteria is maintaining the
RME appliance for six months.’
The EPT test should be done during
orthodontic treatment to investigate
the pulp health."

The degree of patient participation,
motivation, and adaptation during
the treatment process, such as
the adaptation with the feeling
of the presence of the appliances
inside the mouth and cleaning
the teeth effectively, is critical
to the treatment’s effectiveness.
They are also equally effective
in enhancing the breadth and
intermolar angulation while
correcting a posterior crossbite.'
The activation rate in this clinical
situation was 2-quarter turns per
day. In general, RME exerts a force
to the premolars and molars without
allowing enough duration for tooth
movement, causing the force to be
transmitted to the sutures, resulting
in a bigger suture opening than
the inclination of the teeth.'”> The
rapid and slow maxillary expansion
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approaches lead to a buccal shift
of the first permanent maxillary
molars; on the other hand, the slow
maxillary expansion group has more
significant bodily movement, and
the RME group has more inclination
movement. Both groups have
lateral and vertical bone resorption;
however, the slow expansion group
encountered substantial bone loss.'?
Due to a combination of factors,
including the large arch length
perimeter, E-space optimization,
vertical and sagittal proportionate
growth, and patient acceptance, the
functional and cosmetic results were
fully achieved.

CONCLUSION

The appropriate implementation of
the modified Single Lingual Sheath
Hyrax Screw Bonded expander,
promotes beneficial skeletal
(orthopedic) and dental (orthodontic)
results, allowing for the adjusting
of a maxillary crossbite in primary
teeth. And for the orthodontic
treatment in the permanent teeth,
full brackets were applied to achieve
the aesthetic appearance and the
durability of the outcomes, therefor
desirable characteristics have been
attained.
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