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ABSTRACT

Crossbite refers to abnormal labiolingual and buccolingual relations between the opposing teeth. This results in
the imbalanced facial appearance of the patient causing varied degrees of distress based on the individual's values
and self-esteem. The management of skeletal class Il malocclusion with anterior and posterior crossbite can be
challenging. This case report describes a case of skeletal class Ill malocclusion complicated with an anterior, and
unilateral posterior crossbite, and severe crowding which was managed satisfactorily with a fixed orthodontic
appliance. The proper clinical examination, diagnosis, problem list, and formulation of the treatment plan are of
utmost importance for the proper management of the case. The diagnosis can be done through proper history,
clinical examination, an orthopantomogram, and a lateral cephalogram. The patient’s grin was transformed from a
non-consonant to a consonant smile, and the profile was transformed from slightly concave to straight.

Keywords: Anterior crossbite, Fixed orthodontic appliance, Posterior crossbite, Skeletal class Ill malocclusion.

The lingual location of the maxillary anterior teeth in
relation to the mandibular anterior teeth causes anterior
crossbite.” Posterior crossbite results from abnormal
buccolingual relation between opposing molars and
premolars.? The common occurrence of anterior crossbite
is 66.1% while posterior crossbite is 19.6% and both
anterior and posterior crossbite is 14.3%.2> The common
etiological factors for the development of crossbite
include inadequate space for permanent successors results
in a buccal or lingual eruption route, functional shift,
defective eruption sequence, deciduous teeth retention
for a longer period of time, an anomaly in tooth anatomy,
aberrant growth of craniofacial complex bones caused by
hereditary and environmental factors.> The diagnosis can
be done through proper history, clinical examination, an
orthopantomogram (OPG), and a lateral cephalogram.
Untreated crossbite may result in tooth damage in
crossbite due to attrition, gingival recession, loss of alveolar
bone support for the lower incisor, temporomandibular
dysfunction, mobility of teeth in crossbite, and potential
harmful consequences on mandible and maxilla
growth.> This could also result in an imbalanced facial
appearance,® which could cause varied degrees of distress,
based on the individual's values and self-confidence.*
Crossbites are also associated with speech issues such as
decreased speech intelligibility and increased nasality.*

Posterior crossbite can be corrected with quad helix
(fixed) or expansion plate (removable) in children while
in adolescents Hyrax or Haas type of expansion can be
used.® Another technique for widening the upper arch
that can result in additional skeletal expansion in adult
patients with a totally fused mid-palatal suture is surgically
assisted rapid palatal expansion. However, its drawbacks
include root resorption and condyle damage.” Anterior
crossbite can be managed utilizing removable appliances
with z-spring, functional appliances, cemented appliances,
fixed appliances, and a combination of these techniques.’
Fixed appliances are bonded to the teeth, while removable
appliances can be taken out of the mouth by patients.®

This case report describes a class Ill malocclusion with
anterior and posterior crossbite which was managed with
a fixed orthodontic appliance. This case is unique as it
explains how the skeletal class Il malocclusion complicated
with anterior and posterior unilateral crossbite was
successfully managed with a fixed orthodontic appliance.

An 18-year-old female patient approached with the
primary complaint of irregular teeth in the upper and
lower front region of the jaw. The patient had no history of
thumb-sucking or mouth-breathing habits. This patient’s
medical history, past history, and family history were
insignificant. Built was mesomorphic, head brachycephalic
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(Cephalic Index: 88.2%), face mesoprosopic (Facial Index:
86.2%), and facial form oval. The profile of the patient was
slightly concave, the facial divergence posterior, and the
lip was competent. On functional examination, there was
a forward path of closure due to incisor interference to
achieve maximum intercuspation. Clinically there were 28
teeth present. All third molars were unerupted. Crossbites
were present with respect to (w.r.t.) 41 (mandibular right
central incisor), 12 (maxillary right lateral incisor), 22

(maxillary left lateral incisor), 25 (maxillary left second

premolar), and 26 (maxillary left first molar) (Figure 1). Figure 2: Pre-treatment extra-oral photographs
Maxillary arch was ovoid, with severe crowding. 12 and 22

were palatally placed. 13 (maxillary right canine) and 23
(maxillary left canine) were labially placed. The mandibular
arch was oval and crowded anteriorly. Molar relation
was super class | and class | on right side and left side
respectively. Canine relation was end-on on right side and
class | on left side. Overjet was 0.5 mm and overbite was
1 mm which was 14.2% of lower central incisor suggestive
of decreased overjet and overbite. The upper dental
midline was moved to the right by 0.5 mm, while the
lower dental midline was moved to the left by 0.5 mm.

Figure 1: Pre-treatment intra-oral photographs

Lip line was evocative of an average smile, and non-
consonant smile arc on smile analysis (Figure 2).
Orthopantomogram showed no pathologies associated
with teeth and their surrounding structures (Figure
3). Lateral cephalogram (Figure 4) revealed Cervical
Vertebrae Maturation (CVM) stage 5. On cephalometric
analysis, Sella-Nasion-point A (SNA) angle was 77" and
Sell-Nasion-point B (SNB) angle 79" with point A-Nasion-
point B (ANB) angle -2° suggestive of skeletal class llI Figure 4: Pre-treatment lateral cephalogram
malocclusion. Frankfort mandibular plane angle (FMA)
was 31" suggestive of a vertical growth pattern. Upper
incisor to Nasion-point A (NA) plane angle was 41° and
placed at the distance of 7 mm suggestive of proclined
and forwardly placed upper incisors. Lower incisor to
Nasion-point B (NB) plane angle was 23° and placed at the
distance of 4 mm suggestive of retroclined, and normally
placed lower incisors. Upper and lower lips were placed at
the distance of 0.5 mm and 2.5 mm from Steiner's S-line
indicative of protrusive upper and lower lips (Figure 5).
Model analysis revealed molar relation of super class |
on right side and class | on left side. According to Ashley
Howe's analysis, premolar basal arch width was greater
than premolar diameter, indicating that arch extension
was probable in this circumstance. Thus, the diagnosis
of the patient was skeletal class Ill, Angle’s class IlI (right) | |
subdivision, and slightly protrusive upper and lower lips.

Figure 5: Pre-treatment cephalometric tracing
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The treatment objective included crowding correction in Table 1: Comparison of the cephalometric values before and
the upper and lower arch, decreased overjet and overbite, after the treatment
and crossbite w.r.t. 41, 12, 22, 25, and 26. The ANB angle, H

: . T . Parameters Normal Pre- Post- Difference
angle, wits appraisal, and incisor mandibular plane angle
was suggestive of not severe skeletal class IIl malocclusion. value  treatment treatment
Since the patient had skeletal class Il malocclusion, growth Sella-Nasion-point A 822 77 78 1+
modification was not possible as the CVM stage was stage (SNA, degree)
5, orthodontic camouflage was planned with extraction Sella-Nasion-point B 8042 79 79 0
14 (maxillary right first premolar), 24 (maxillary left first (SNB, degree)
premolar), 34 (mandibular left first premolar), and 44 Point A-Nasion-point 22 2- 1- 1+
(mandibular right first premolar) as the space required for B (ANB, degree)
correction of crowding was not possible without extraction. Frankfort Mandib- 25 31 34 2
To strengthen the anchorage, lingual holding arch (LHA) ular plane Angle
and transpalatal arch (TPA) were put in the mandible and (FMA, degree)
maxilla, respectively. Maximum anchorage was planned Upper incisor to 20/4 41/7 36/5 5.0
on both sides of mandible and maxillary left side whereas Nasion-point A (NA,
moderate anchorage was planned on maxillary right side. degree/mm)
The MBT 0.022 slot bracket was installed in both the Lower incisor to 254 23/4 2473 14/-1
upper and lower arch. Upper and lower arch alignment Nasion-point B (NB,
and leveling were performed using 0.014" Nickel-Titanium degree/mm)
(NITi), 0.016 NiTi, and 0.017" x O.Q25 N|T|.lI’n|t|§IIy, 13 and Steiner (S) line to 405
23 retractions were performed using 0.018" stainless steel

Upper lip (mm) -4mm 0.5mm Imm

(SS) archwire. Posterior crossbite was corrected through
the dentoalveolar expansion through the archwire. Glass Lower lip (mm) 2mm  2.5mm 3mm +0.5
lonomer Cement (GIC) was placed in 36 and 46 to raise the
anterior bite for correction of anterior crossbite. OPG was
done at the conclusion of treatment which showed parallel
roots with each other (Figure 6). Lateral cephalogram
(Figure 7) was taken before the debond of the appliance.
The Pre and post treatment cephalometric values
showed that the inclination of incisors was improved
(Table 1). Finally, with normal overjet and overbite, class
I molar and canine relations were obtained. Cranial base
superimposition showed that the position of lips was
maintained (Figure 8). Fixed upper and lower retainer was
placed in maxilla and mandible after debonding of fixed
appliance (Figure 9). The smile and profile of the patient
were improved towards the conclusion of therapy (Figure
10). The entire treatment period lasted 26 months. The
proper torque of 12 was not achieved which is the limitation
of this case report since the patient was exhausted to go
any further treatment due to long treatment duration.

Figure 7: Lateral cephalogram before debond of appliance

Figure 6: Orthopantomogram before debond of appliance

DISCUSSION

At the conclusion of treatment, the treatment objectives
were met. The decrowding of upper and lower arch was
achieved. Normal overjet and overbite were achieved.
Both anterior and posterior crossbite correction was

Figure 8: Cranial base superimposition
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Figure 9: Post-treatment intra-oral photographs
l Mh.

Figure 10: Post-treatment extra-oral photographs

achieved (Figure 9). The patient's smile transformed
from non-consonant to consonant (Figure 10). The
patient’'s profile was changed from slightly concave to
straight without increasing the protrusion of the lips.

Crossbites should be treated as soon as clinically
visible as it may result in compensatory changes in the
temporomandibular articulation, the development of
skeletal asymmetries, changes in soft tissue growth, and
primary and secondary teeth attrition.? The early treatment
also has advantages such as reducing unfavorable growth,
re-establishing adequate muscle balance before degrading
effects become well entrenched, enhancing maxillary lip
posture and facial appearance if rectified in the mixed
dentition, and giving space for canine eruption.®> However
this was not possible for this presented case as the patient
came for treatment only after all the permanent teeth had
erupted. There is no scientific evidence to demonstrate
that any of the therapy approaches are more effective.’

Although various methods were available for the
correction of posterior crossbite, archwire was used in this
case for the dentoalveolar expansion similar to the study
by Atik et al.’”® They showed that following treatment, the
maxillary intercanine, interpremolar, and intermolar widths
were significantly higher.” However, they discovered that
the teeth had a statistically significant labial proclination
which was not the same in this presented case. This may
be because Atik et al,”® treated the patient using non-
extraction method, however in the case being discussed,
extraction method was used.’® Fixed appliances offer
benefits such less discomfort, a decreased need for patient
cooperation, improved control over tooth movements,
and cost effectiveness.! Fixed appliance also gives more
predictable results."" Yaseen and Acharya,' treated the
anterior and posterior crossbites with a modified quad
helix appliance. However, the case treated by them was
different as their case was in the mixed dentition but this
case was in the permanent dentition stage. Alogaibi et
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al,” performed surgery on both jaws, involving bilateral
sagittal split osteotomies in the mandible and Le Fort
| osteotomies in the maxilla, to treat skeletal class llI
malocclusion with both anterior and posterior crossbites.
Their case was different from the presented case in terms
of severity which was beyond the scope of orthodontic
treatment alone. The conservative orthodontic solution for
the patient presented in this case report can potentially
shorten the duration of treatment and lessen the risk
of patient burnout’” Tanaka et al,”? treated complete
maxillary crossbite using Haas expansion. It was,
nevertheless, distinct from the presented case because it
was more severe and in the period of mixed dentition.™

For the anterior crossbite correction, GIC bite block was
placed in lower molars to raise the anterior bite similar
to the study by Zalan et al.”® This method of treatment
was similar to the study by Skeggs and Sandler,” as
the treatment was done with fixed appliance. This was
different from the study by Ulusoy and Bodrumlu,™
as they treated the case by employing two successive
removable acrylic appliances. Removable appliance was
possible for successful treatment as the maxillary arch
had some spacing, and there was enough mesiodistal
space for the maxillary central incisors to shift labially
which was different from this case. Abraham et al,’
treated the anterior crossbite through the use of modified
transparent tray aligners. Although this is an esthetic
option for the treatment, its downsides include exorbitant
prices and some restrictions on tooth movement.'

The described case was a skeletal class Il malocclusion
complicated with anterior and posterior unilateral
crossbite which was managed successfully with the fixed
orthodontic appliance which is the strength of this case
report. The patient was satisfied as the problems of the
patient were addressed at the end of treatment. The
patient was pleased with the new smile and the ability
to bite normally without any impediment. This case's
shortcoming was its prolonged treatment period. But
this was inevitable because of the COVID-19 lockdown
which didn't allow for the proper regular follow-up.

CONCLUSION

Skeletal class Il malocclusion with anterior and posterior
crossbite can be challenging for its management. The
proper clinical examination, diagnosis, problem list, and
formulation of the treatment plan are of utmost importance
for the proper management of the case. This case report
has explained how the malocclusion with anterior and
unilateral posterior crossbite and severe crowding was
successfully managed with a fixed orthodontic appliance.
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