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Early Correction of Rotated Incisor Using
2x4 Appliance With Laser Aided

Circumferential Supracrestal Fiberotomy
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ABSTRACT:

The tooth rotation is a dental anomaly of position, in which
there is a displacement of the tooth within the alveolar bone
around its longitudinal axis. The case presented in this article
depicts the management of a rotated 22 by orthodontic
derotation using 2x4 appliance and Circumferential supracrestal
fiberotomy (CSF) with laser, followed by splinting with a bonded
lingual retainer. This appliance comprised of bonds on the
maxillary incisors, bands on the first permanent maxillary
molars and a continuous arch wire. This appliance offers many
advantages like complete control of anterior tooth position, is
extremely well tolerated, requires no adjustment by the patient
and allows accurate and rapid positioning of the teeth. After 4
months, the upper left lateral incisor was orthodontically
brought into proper alignment. Circumferential supracrestal
fiberotomy with laser was done next to the correction of the
tooth, followed by bonded lingual retainer. Early treatment in
these cases will not only quickly restore anterior aesthetics but
may also reduce the future cumbersome orthodontic treatment.

Key words: Tooth rotation, 2x4 appliance, diode laser, bonded
lingual retainer.
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INTRODUCTION:

During the development of the complex maxillo-
mandibular structures, dental elements are likely
to suffer from disorders caused by idiopathic,
hereditary or environmental factors resulting in
developmental abnormalities.1 The anomalies of
tooth position among these disorders are: rotation
of teeth, migration and transposition.2 A rotated
incisor creates a considerable aesthetic and
psychological problem for a patient. The rotation of
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permanent teeth can be due to pre, post-eruptive
disturbances and because of retained deciduous
teeth beyond normal exfoliation time.3, 4

Complications involving the late treatment of
a rotated permanent incisors includes dilacerations
of the developing roots, root resorption, loss of tooth
vitality, compromised oral hygiene.5, 6 A significant
delay in treatment can create the necessity for more
complicated surgical and orthodontic management.
The routine treatment of rotated teeth is use of fixed
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orthodontic appliance. The 2x4 fixed appliance
comprises bands on the first permanent molars,
bonds on the erupted maxillary permanent incisors
and a continuous arch wire to provide complete
control of the anterior dentition as well as a good
archform.7

Stability of rotated teeth is a concern in
orthodontic treatment. A significant cause of relapse
is thought to be the gingival and transseptal fibers
of the periodontium, which are stretched and twisted
as the tooth is rotated.8 To relieve the rotated tooth
from forces exerted by the stretched fibers, CSF was
introduced which appears to help the tissue remodel
and decrease relapse of orthodontically rotated
teeth.9

Retention is usually necessary following
orthodontic treatment to overcome the elastic recoil
of the periodontal supporting fibers and to allow
remodeling of the alveolar bone. Bonded lingual
retainers have been shown to be an effective means
of retaining aligned anterior teeth in the post-
treatment position in the long term.10

The case presented in this article delineates the
management of a rotated upper left lateral incisor
with orthodontic derotation by using 2x4 appliance,
followed by laser assisted circumferential
supracrestal fiberotomy and splinting with bonded
maxillary custom lingual retainer.

CASE REPORT:

A 12 year old girl had reported to the OPD of
the Department of Pedodontics and Preventive
Dentistry of Kamineni Institute of Dental Sciences
with the chief complaint of irregularly positioned
upper front teeth. No significant history of trauma
and medical history were found. Her facial profile
was mild convex. The clinical examination showed
good facial symmetry and competent lips at rest.
Intra oral examination revealed Class I malocclusion
and distopalatally rotated maxillary left lateral
incisor with around 60ˆ rotation (Figure 1). Oral
hygiene was poor and associated with mild
gingivitis. After looking out for any other
abnormality which was not found, choice of 2x4
appliance was made to correct the minor
malocclusion. It engages both the maxillary first
permanent molars, central incisors and lateral
incisors in its set up.

The 2x4 appliance design: The basic 2x4
appliance design is as follows:

l Bands cemented on both maxillary permanent
first molars

l Brackets bonded onto the erupted maxillary
central and lateral incisors

l Continuous archwire of 0.016 inch nickel
titanium to maintain good arch form, as well
as control of anterior teeth.

Bracket was also bonded on lingual side of 22
to engage the E-chain, which was engaged from the
lingual bracket of 22 to the labial brackets of 21, 11
and 12 for the derotation of left lateral incisor and
to close the spacing between right lateral and central
incisors (Figure 2). The girl was seen for routine
orthodontic adjustment visits every two weeks. After
4 months of these mechanics, the upper left lateral
incisor was repositioned to its normal position
(Figure 4). After correction of rotation,
circumferential suprecrestal fiberotomy was
performed using a diode laser (Figure 3), followed
by placement of bonded retainers on the palatal
surfaces of the maxillary incisors and canines. At 1
year follow-up, there were no pathologic findings in
the radiographic view like root resorption, loss of
lamina dura, widening of PDL and periapical
radiolucency.

DISCUSSION:

The rotation, classified as one of the changes of
position which was subjectively defined as an intra-
alveolar rotation mesiolingual or distolingual of the
dental element around its long axis. Gupta et al.
classified the rotation into three groups: <45°, 45-
90° and >90°. In his study, the majority of tooth
rotations were between 45° and 90°, followed by <45°
rotations.11

Rotated teeth can be corrected by removable,
semi-fixed or fixed appliance depending upon the
severity of rotation. Disadvantages of removable
appliances includes damage/loss of appliances,
difficulty in speech/eating, gagging, decalcification/
caries, gingivitis/palatal hyperplasia/fungal
infections, incorrect activation produces unhelpful
changes, allow only tipping of teeth and it depends
on patient compliance. Advantages of fixed
appliances includes minimal discomfort, reduces
need for patient co-operation, increase control of
tooth movements and movement possible in all three
planes of space.12 The 2x4 partial fixed appliance
offers more effective and efficient tooth positioning
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Figure 1: Pre-operative picture showing distopalatally rotated maxillary left lateral incisor with around 60? rotation.

Figure 2: E-chain engaged to 12, 11, 21 and 22 Figure 3: Circumferential supracrestal fiberotomy with Laser

Figure 4: The upper left lateral incisor was repositioned to its normal
position
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as it allows three dimensional control of the involved
teeth. Rotations, diastemas, incorrect tooth
inclinations and angulations may therefore be
treated very quickly using this versatile technique.7

Relapse of tooth position after orthodontic
correction has always been a great challenge. It has
been proposed that orthodontic movement to correct
rotated teeth results in stretching of the collagen
fibers and might be implicated in rotational relapse
by pulling the teeth back toward their pretreatment
position. This is due to considerable residual forces
which remain in the tissues of the periodontium
after tooth movement.13 Circumferential
supracrestal fiberotomy was advocated for the
release of soft tissue tension and reattachment of
the fibers after orthodontic correction of tooth
rotation. Conventional CSF with scalpel blade has
some clinical drawbacks: poor patient acceptability
as an invasive procedure, and it is feasible only on
teeth with a healthy periodontium.14 Laser offers
numerous advantages compared with surgery, it
stimulates wound healing, collagen synthesis, bone
remodeling, coagulates blood vessels, seals
lymphatics and sterilizes the wound during ablation
while maintaining a clear, clean, surgical field with
markedly less bleeding, minimal swelling, and less
postoperative infection. Laser CSF is expected to
prevent relapse of orthodontically rotated teeth in
addition to the advantages offered by the properties
of laser.15

It has been advocated that the retention of tooth
movement is mandatory at the end of an active
orthodontic treatment, due to potential unstable
tooth position. A multi-stranded wire individually
adjusted and bonded to each tooth in the desired
arch segment was used for long-term retention. 2x4
appliance was considered to be reliable, independent
of patient compliance, highly effective, relatively
easy to apply, almost invisible and well accepted by
patient.

CONCLUSION:

The present case demonstrated the versatility
of the 2x4 appliance in the correction of rotation and
alignment of the incisors. The derotation of 22 was
achieved within a short duration of time and
alignment was maintained by performing laser
assisted CSF, followed by bonded retainer. Early

treatment in these cases will not only quickly restore
anterior aesthetics but may also reduce the
extensive orthodontic treatment at a later stage. The
functional improvement coupled with the
psychological benefit gives this simple and easily
placed appliance a significant advantage over the
traditional methods.
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