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ABSTRACT

Asymmetries can be considered as a huge challenge for an orthodontist because of
the complex mechanics and uncertainty in stability of treatment outcomes.
Multifactorial nature of the asymmetry due to wide range has complicated the
classification and determination of the cases. The aetiology can be classified as
hereditary and environmental factors. The occlusal cant in patients can be evaluated
by frontal photographs, lateral cephalograms, clinical assessment and a three-
dimensional imaging methods.

Photographs can be used as one of the methods to evaluate the asymmetries of
the soft tissue and also the cant of lips. In recent times with the aid of computers and
different software’s like power point or keynote the use of reference lines with the
software, facilitates in the analysis of the smile and the occlusal plane. The
management of occlusal cant includes different treatment alternatives like
orthognathic surgery, orthodontic therapy, or a combination treatment of both
orthognathic surgery and orthodontic therapy.

The surgical approach depends upon the awareness of the patient with the
severity of cant and aesthetic problems as well as the jaw discrepancy in both vertical
and sagittal directions. Orthognathic surgery creates an overall skeletal as well as soft
tissue improvement including the lips. In cases with OC in anterior segment and deep
- bite malocclusion a combination treatment is required. To reduce the anterior
vertical height and to achieve more stable results intrusion of molars is considered
using skeletal anchorage.

The skeletal anchorage (miniscrews or miniplates) can be used for the correction
of the cant in maxillary segment and the surgical treatment for correction of the
asymmetry of the face like sagittal split osteotomy, ramus osteotomy etc. can be
carried out. To achieve satisfactory outcome the clinician must examine and find the
etiological factors and proper treatment planning has to be carried out based on the
type of occlusal cant such that the outcome shows aesthetic smile along with good
facial symmetry.
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BACKGROUND

Balanced smile is one of the most important goals in
orthodontics, which can be described as proper positioning of
the teeth and gingival scaffold within the dynamic display
zonel which is in turn affected by the size, shape, position, and
colour of teeth and also depends on buccal corridor, contour of
gingiva and framing of lips, upper and lower midline
descrepencies.2 Asymmetries can be considered as a huge
challenge for an orthodontist because of the complex
mechanics and uncertainty in stability of treatment outcomes.
Cant in occlusal plane is one of the asymmetries which cause
additional challenges in the treatment. Occlusal plane can be
described as the line passing through one half of the cuspid
heights of the first permanent molars and one half of the
overbite of incisors.3

Occlusal Plane

Theoretically occlusal plane touches the incisal edges and the
tips of posterior teeth at their occlusal surfaces. It represents
a mean curvature of the occluding surface. The plane of
occlusion of the dental arches is curved such that it permits
maximum tooth contact during mastication which is also
known as the “Curve of Spee”.4567 A curve which is associated
with the occlusal plane and can be observed from frontal view
is known as “Curve of Wilson”.6 In cephalometrics occlusal
plane can be referred to as the line bisecting the overlapping
cusps of the first molars and incisor overbite whereas in
Posteroanterior view it is the line joining the buccal cusps of
right and left first molars in transverse direction. Rotation of
the maxilla posteriorly as well as relocation of both the jaws
macxilla and mandible in the vertical direction causes change in
position of occlusal plane whereas, the inclination of occlusal
plane is increased in a clockwise direction along with the
growth.

Occlusal Cant

Occlusal cant can be described as changes in the longitudinal
plane. The occlusal plane canting in vertical plane is one of the
contributing factors in affecting smile esthetics® and can
originate from either facial asymmetry or asymmetry in
vertical positioning of right and left quadrants of the dental
arches without any facial asymmetry. Occlusal cant is
frequently seen to be associated with facial asymmetry. The
frequency has been recorded to be between 21 % and 80 %.
This wide range is a result of different types of skeletal
malocclusion, ethnicity and age. It may also be affected due to
various methods, measurements, and sensitivity between
studies.910-14

Aetiologic Factors in Asymmetry and Occlusal
Cant

Multifactorial nature of the asymmetry due to wide range has
complicated the classification and determination of the cases.
The aetiology can be classified as hereditary and
environmental factors.15 The hereditary factors include cleft
lip and palate6 juvenile idiopathic arthritis, Albright
syndrome,” hemifacial macrosomia,’® Treacher Collins
syndrome, Crouzon syndrome, Apert syndrome and
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craniosynostosis.’ Environmental factors include facial
trauma and fractures both the prenatal and postnatal, cysts of
the jaw,20 tumours of the face along with their surgical
treatment, hormonal disorders like acromegaly and gigantism,
teratogens, ankylosis of temporomandibular joint,2! posture,
abnormal breathing like mouth breathing and habits such as
long term bottle and pacifier use, digit sucking, lip biting and
lip sucking, pencil biting and nail biting,22 incorrect use of force
during orthodontic treatment and also during usage of midline
elastics and extraction of tooth.23

EVALUATION OF OCCLUSAL CANT

The pattern of skeletal and dentoalveolar development is
related to occlusal cant and can be classified based on facial
asymmetry as with or without factors like asymmetric
development of mandible, extruded molars on one side and
also the asymmetric dentoalveolar development.24 The
occlusal cant in patients can be evaluated by frontal
photographs, lateral cephalograms, clinical assessment and a
three-dimensional imaging method. In clinical assessment for
evaluation of the existence and degree of inclination of
occlusal cant a tongue blade is placed between both the first
molars.25 In recent times, there has been an increase in the
number of patients with TM] disorders being referred to the
orthodontic clinics. Facial asymmetry is less associated with
the occlusal discrepancy in unilateral TM] disorder, however
because of the mandibular hypoplasia on the affected side
there is an increase in the occlusal plane canting.2¢ Studies and
recent advances have enabled us to evaluate the occlusal cant,
various methods are available to identify the side of cant and
also to analyse the degree or extent of cant present and helps
in categorizing the severity of OC. Based on the severity, the
treatment for correction of the cant in occlusion can be
planned. Hence, before commencing the treatment to
determine the type of treatment required a detailed
radiographic evaluation as well as other methods of measuring
the cant need to be studied along with the clinical evaluation
to obtain an aesthetic smile with food facial symmetry.

Radiography or Tomography

For the measurement and evaluation of the occlusal cant
posteroanterior radiography is necessary. Analysis using PA
radiographs helps in better evaluation as well as visual
comparison of the asymmetry. Grummons frontal analysis and
Sassouni analysis are commonly used to study the
asymmetries. The asymmetry of facial points and planes and
parallelism according to predetermined planes can be
demonstrated with the help of these analyses. Head rotations
and improper landmark identification are some of the draw
backs as they reduce the effectiveness of the posteroanterior
radiographs.2?

However, PA radiographs are beneficial in cases of severe
skeletal asymmetries and the treatment plan in such cases
requires orthognathic surgery as one of the main steps in
correction of canted occlusion.3

Some of the other radiographs that can be used are the
basilar or submentovertex radiographs. They aid in the
diagnosis of the dental arch deviation due to shift in the
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midline, altered condylar positioning in cases of functional
deviation of mandible, craniofacial as well as mandibular
asymmetry. The asymmetries of the craniofacial complex and
its components and their relationship to one another can be
assessed.2728

Orthopantomographs can also be used for assessment of
mandibular asymmetries. According to Habets et al. condylar
and ramus height can be calculated to evaluate symmetry of
condylar height. CT scans can be used because the complex
three-dimensional nature of facial asymmetry can be studied
easily.29.30

Photographs

Photographs are one of the most traditional resources to study
smile, aesthetics and also the cant in occlusion. Photographs
can be used as one of the methods to evaluate the asymmetries
of the soft tissue and also the cant of lips. Firstly, a photograph
of patient’s spontaneous smile has to be captured so that it
records the maximum elevation of the upper lips. The
photographs of the patient in occlusion are a part of the
documentation and can be used to study the degree of cant.
The plane of occlusion can be measured on the digital
photographs with the average angle ranging from 2.15 - 2.9¢
The degree of cant more than 1 along the corners of the mouth
has shown the incidence rate of 28.6 % when the
measurements were carried out in standardized frontal view
photographs.31

Software

In recent times with the aid of computers and different
software’s like PowerPoint or keynote the use of reference
lines with the software, facilitates in the analysis of the smile
and the occlusal plane. One of the reference lines is the
“bipupilar reference line” which can be transferred to the
commissural region from its original position or can also be
transferred to various regions like to the tip of cusp of canine
or gingival contour, incisal edge depending upon the necessity.
Following the contour of upper arch, lower lip, anterior or
labial architecture other lines can be drawn in order to
compare the symmetry between them.32

Cant Identifying Device (CID)

This device uses a fox guide plane mounted along with spirit
levels for evaluation of the cant in occlusion. For the
assessment of the extent of the canting it consists of bubble in
the spirit levels which aids in evaluation and definite insight of
the cant in both anteroposterior as well as transverse
dimensions. The bubble indicates the side to which the cant is
present and also determines the extent of canting.

Variation in the left and right anteroposterior occlusal
plane in lateral view can be studied in relation to the ‘Ala -
Tragus line’ which in turn helps in evaluating the patient and
better understanding so that the clinician can arrive at a
proper diagnosis. This device is helpful in cases where the
occlusal canting is not evident and also in cases where the soft
tissue has compensated for the cant in occlusion.

This device has many advantages as it is economical as well
as easily available, less bulky, comfortable for the patient and
one of the main advantages is that the cant can be assessed
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easily from both the frontal view as well as lateral view and
can also be recorded easily in the photographs. The drawback
of this device is that the quantification of the occlusal cant
cannot be done into degrees or any form of measurement.33

Measurement of Cant Using Stainless Steel
Dental Ruler

The cant in maxillary occlusal plane due to fault in the
development of maxilla unilaterally and also the cant in
occlusal plane due to dentoalveolar causes can be measured
using this method. The fabrication of the instrument is carried
out by soldering 1 stainless steel ruler to the flat surface of the
other stainless-steel ruler such that both the scales are
perpendicular to each other. The horizontal part of the ruler is
placed such that the under surface of the flat portion of the
scale lies on the upper maxillary canine hook of the bracket
and the patient is positioned in natural upright position. The
vertical ruler lies on the contralateral side, the position of the
ruler is adjusted so that it lies parallel to interpupillary line.
The vertical distance measured tells the extent of cant in
occlusion present and the amount of correction required. One
of the main advantages of this device is that it is easy to use,
economical, can be recorded in the photographs, can be easily
fabricated and one of the major advantages is that the amount
of cant present can be “quantified”.34

O0C MANAGEMENT
- TREATMENT ALTERNATIVES

The management of occlusal cant includes different treatment
alternatives like orthognathic surgery, orthodontic therapy, or
a combination treatment of both orthognathic surgery and
orthodontic therapy.

Orthognathic Surgery

Surgical procedures for correction of occlusal cant involves
single jaw or double jaw surgeries which are invasive and
expensive.3> But, the conservative orthodontic approach
requires long term patient cooperation, and the results may be
unsatisfactory for the patient.36 Therefore, in cases with facial
asymmetry and occlusal cant surgical procedures are said to
be more effective.

The surgical approach depends upon the awareness of the
patient with the severity of cant and aesthetic problems as well
as jaw discrepancy in both vertical and sagittal directions.
Before the surgery is carried out proper levelling of the teeth
must be achieved by orthodontic treatment.37 In cases with
severe OC surgery of both the jaws may be required. The
objectives of the treatment of patients with asymmetry of face
mainly involves correction of deviation of maxillary as well as
facial midline, symmetric canine display, correction of any
deviation of chin.

In case of patients undergoing surgery of both the jaws a
combination of Le Fort I osteotomy and mandibular bilateral
sagittal split osteotomy or internal vertical ramus osteotomy
is used. Extrusion of the side which is short and intrusion of
the side which is longer are carried out in surgical correction
of OC. The side for the vertical movement is selected based on
the maxillary incisor display, angle of plane of occlusion,
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vertical facial height. Studies have shown that intrusion of
maxillary complex is stable when compared to vertical
elongation.38 Surgical intervention in cases with craniofacial
asymmetry, defects of soft tissue, cleft lip and palate and
reduced vertical height includes maxillary vertical elongation.
In patients with craniofacial asymmetry additional surgical
alternatives such as “distraction osteogenesis” and “Alloplastic
bone graft” reconstruction are carried out.39

Cant of soft tissue is one of the common complications of
skeletal OC out of which lip cant is a major complaint.#0 It is
characterised by difference in height amidst the corners along
with distorted vermillion borders and deviated midline.*
Orbicularis oris muscle is one of the major muscles of lip and
is closely related to the surrounding muscles. Hence, any
deviation in mandible consequently affects the muscle causing
deviation to the affected side. Orthognathic surgery creates an
overall skeletal as well as soft tissue improvement including
the lips. Lip asymmetries caused by mandibular deviations can
be corrected by shifting the mentalis muscle towards the
midline coinciding with face with the help of orthognathic
surgery. One of the modalities of treatment of lip from frontal
view is surgical split ramus osteotomy.42:4344:45

Orthodontic Camouflage Treatment
Treatment using orthodontic therapy involves either intrusion
or extrusion of the arch using skeletal anchorage.

Intrusion and Extrusion of the Arches

In the situation with cant in occlusion in the anterior region
because of the intruded teeth the management involves
extrusion of the segment which is intruded using
intermaxillary elastics. The use of these elastics cause
extrusive force not only on the segment which needs extrusion
but also on the opposing mandibular segment. Hence, this
method can be used only in cases where extrusive forces are
required in both the segments. Commonly cant in occlusion is
confined to the anterior or posterior segment or upper and
lower arch. In cases with OC in anterior segment and deep -
bite malocclusion a combination treatment is required. Use of
“intrusion arches” in situation with extruded teeth in the
anterior segment allows in correction of both the deep bite as
well as occlusal cant.46

Usage of palatal arch and lingual arch can help in the
correction of cant in occlusion of the posterior segment.
Studies have also shown that activation of “tip back bend” on
the side of occlusal cant in mandibular arch and “tip forward
bend on the opposing segment of the arch can be used for the
correction of cant as they have shown satisfactory results.4”

A biomechanical system described as rhythmic wire was
developed by Kang et al. which aids in correction of occlusal
cant. This biomechanical system consists of an extrusive wire,
intrusive wire, two miniscrews (on maxillary and mandibular
teeth) and to maintain torque of the posterior teeth in third
order, a transpalatal lingual arch is given.48 If the amount of
intrusive force has to be reduced certain modifications like
incorporation of helices or shortening of the length of the wire
can be done. Both intrusion and extrusion arches have to be
used simultaneously to maintain the occlusal contact. The side
effects of these forces (intrusive and extrusive) cause molar
tipping either buccally or lingually.
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Yin - Yang Archwire

This is a prefabricated archwire which is made up of TMA as it
has good springback properties. It has the shape which
resembles “yin and yang” symbol on frontal view and laterally
it resembles “Curve of Spee”.

It has a series of arch-wires i.e.,, 0.017 x 0.025 and 0.018 x
0.025. For 018 slot the size of archwire used is 0.017 x 0.025
and for 022 slot 0.018 x 0.025 archwire is used. It is engaged
molar to molar and has 60 degree and 100-degree
configuration of which 100 degree is for the correction of cant
whereas 60 degree is to maintain the achieved results.

The selection of the orientation of the archwire for
correction of cant is done based on the the requirement. The
upper side of the archwire is placed on the side where
intrusion is required and lower side of the wire configuration
is placed on the side where extrusion is required.4°

Skeletal Anchorage

Mandibular rotation as well as anterior vertical height is
increased in cases where extrusion of molars is carried out. To
reduce the anterior vertical height and to achieve more stable
results intrusion of molars is considered. Alternative devices
such as modified palatal appliances, headgears, elastomeric
chains, removable appliance with elastics can be used in the
treatment of intruded molars.3550

Undesired side effects, prolonged treatment time and
reduced compliance of the patient occur on using anchorage
systems for extrusion of molars that are used conventionally.
Hence, for better anchorage control during the treatment for
correction of the cant skeletal anchorage devices like mini
plates and mini screws have been used lately. True intrusion
of the molars along with increased delivery of force of up to
500 g, 150 - 250 g, 200 - 300 g can be achieved without any
signs of resorption of the root. True intrusion can be achieved
when the intrusive forces are applied on both the sides of the
tooth, that is, palatally and buccally.

In recent times miniplates have been used widely as an
anchorage system and also for the fixation of “osteotomy
segments”.5! An intrusive force of about 400 g can be applied
with the help of NiTi closed coil spring 4 - 7 days post insertion
of the miniplate. 1.99 mm of molar intrusion was achieved
within 5.5 months by Sherwood et al. whereas Ervedi et al.
achieved up to 2.6 mm of molar intrusion in 5.1 months.

Combination of Orthodontic Camouflage and
Orthognathic Surgery

The combination therapy includes the orthodontic treatment
using skeletal anchorage system and also the surgical
treatment. This type of treatment plan is implemented in cases
where the cant in occlusion is because of over erupted
maxillary posterior teeth on one side and with facial
asymmetry.

The skeletal anchorage (miniscrews or miniplates) can be
used for the correction of the cant in maxillary segment and
the surgical treatment for correction of the asymmetry of the
face like sagittal split osteotomy, ramus osteotomy etc can be
carried out. This treatment method reduces the need for
additional surgery like Le Fort L.
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CONCLUSIONS

Occlusal canting is one of the common difficulties’ clinicians
faces in routine orthodontic practice. The cant in occlusion can
be of various degrees and may also involve the symmetry of
the face. The cant in occlusion is one of the main concerns for
an aesthetic smile. The advances and awareness among the
individuals to obtain an aesthetic smile have led to various
treatment alternatives based on the severity of the occlusal
cant. To achieve satisfactory outcome the clinician must
examine and find the etiological factors and proper treatment
planning has to be carried out based on the type of occlusal
cant such that the outcome shows aesthetic smile along with
good facial symmetry.

Financial or other competing interests: None.
Disclosure forms provided by the authors are available with the full
text of this article at jemds.com.
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