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osmetic dentistry has become an integral part

of dental care (1,2). A systematic review by Sam-

sonyanova and Broukal found that facial attrac-

tiveness is the main motivational factor among
patients to seek orthodontic treatment (3). From a tech-
nical point of view, Sarver suggests that dentists view
dentofacial esthetics in terms of macro (facial profile),
mini (positioning of maxillary incisors) and micro esthet-
ics (proportion and shape of anterior teeth and associated
gingival tissues) (4).

Skeletal and dental classification of malocclusion helps
in the management and treatment planning of dental
problems as well (5). Each dental malocclusion class has
skeletal, dentoalveolar and dental components. Each class
of malocclusion has its own adaptation or maladaptation,
influenced by genetics and epigenetics (6-9).

Treatment planning for a skeletal Class III malocclusion
in adults presents many challenges, and orthognathic sur-
gery may be part of the solution (10,11). Yet, there may
be numerous potential complications associated with
orthognathic surgery (12). The ultimate decision to treat
a Class III skeletal relationship surgically or non-surgi-
cally depends on acceptance by the patient. According to
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Eslami et al., a Holdaway angle of 10.3 degrees and Wits
appraisal of -5.8 mm can be used as a critical diagnostic
parameter for determining surgical versus non-surgical
treatment in borderline skeletal Class III cases (11). Zere et
al. suggest that a -6.0 to -9.0 mm Wits appraisal will lead to
a compromised orthodontic result (10).

This article outlines the use of a minimally invasive and
non-surgical treatment approach to enhance the esthetics
and function in a Class III skeletal case

Case report

A 20-year-old male presented for an esthetic solution to
multiple diastemas in the maxillary anterior (Figure 1).
Data collection consisted of assessing medical and dental
history, a clinical exam, extraoral and intraoral photos,
maxillary and mandibular impressions, assessing maxi-
mum intercuspation position, and lateral cephalometric
and panoramic radiographs.

The patient’s medical and dental history did not pres-
ent contraindications to dental treatment. Upon clinical
examination, generalized spacing and Class III malocclu-
sion with no functional shift and an asymptomatic TMJ
were noted (Figure 1).
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Figure 1.
Preclinical images.
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Figure 2.
Cephalometric analysis.
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The patient’s cephalometric radiograph demonstrated
a Holdaway angle of 9.8 degrees, Wits appraisal of -7.7 mm
and ANB of -1.7 degrees. Based on this, Eslami et al. (11)
suggest surgery, while Zere et al. (10) note a compromised
orthodontic result (10) (Figure 2).

Kois and Kois’ (13) comprehensive risk tool was used
to assess in four areas: periodontal, biomechanical, func-
tional and esthetic. Based on the data, the patient pre-
sented with low periodontal risk with Stage 1, Grade A
classification (14), low biomechanical risk, low to medium
functional risk and high esthetic risk.

In addition to the patient’s esthetic concerns, func-
tional objectives were considered, including achieving an
improved overjet and overbite, bilateral and equal simulta-

neous contacts on the posterior teeth, TMJ harmony with
opening and closing muscles, and minimizing any unde-
sirable effects on the airway. The 14 esthetic objectives
outlined by Magne and Belser were also considered (15).

After discussion of treatment options, including risks,
benefits and costs, with the patient’s consent, the treat-
ment plan consisted of retraction of mandibular anteri-
ors, distribution of maxillary spacing to the ideal width to
height ratio, gingival height balance, bilateral and simulta-
neous equal contacts on the posterior teeth, and porcelain
veneers on the maxillary anterior and bicuspid teeth to fill
in the anterior spacing and address the desired smile.

The initial phase of the treatment was conducted
using clear aligners. Records were sent to Invisalign

Figure 3.

Initial Invisalign (Aligntech) treatment planning records.

Figure 4.
Clear aligner treatment.
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Figure 5.
Unplanned molar intrusion leads to posterior open bite.
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Figure 6.
Addressing posterior open bite and the lack of mandibular anterior intrusion were overcome with a fixed partial appliance with TADs.

(Align Technology) for treatment planning (Figure 3), and
treatment was initiated (Figure 4).

According to a retrospective study of 58 patients by
Talens-Cogollos et al. (16), unplanned molar intrusion
of close to 1.0 mm after clear aligner therapy was present
in approximately 74 per cent of their sample. Such molar
intrusion can increase the overbite and decrease the over-
jet (17). There was unplanned molar intrusion and a lack
of mandibular anterior intrusion in this case, which led
to a posterior open bite (Figure 5). The posterior open
bite and the lack of mandibular anterior intrusion were
overcome by use of a fixed partial appliance with TADs
(Ormco) (18) (Figure 6).

Once the teeth were in position, a temporary mockup
to check for space distribution, overjet/overbite, gingival
height, occlusion, phonetics and to seek patient feedback
was done (Figure 7) (19). There was a slight midline dis-
crepancy and tooth size concern clinically, but it was not
deemed as an esthetic concern by the patient (20).

With the successful evaluation and acceptance by the
patient, the teeth were prepared minimally (on enamel
only) for porcelain veneers on teeth 15 to 25 (Figure 8).
The esthetic and longevity success of porcelain veneer
depends on understanding the limitation of the pro-
cedure. The bond to enamel is highly successful but the
bond to dentine is questionable (21). Incisal reduction

Figure 7.

Temporary mockup to check for space distribution, overjet/overbite, gingival height, occlusion, phonetics, and patient satisfaction.

Figure 8.
Veneer preparation.
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Figure 9.
Final restorations.

with palatal chamfer preparation allows for esthetic and
functional control (22). Guidance must be shallow to
allow for chewing function without damaging the ante-
rior restorations (23). The porcelain veneers used in this
case were e.max (Ivoclar), fabricated by Innovative Dental
Laboratories, Toronto.

Initial evaluation of restorations consisted of establish-
ing the maxillary occlusal plane and midline to the horizon,
and assessment of the 14 esthetic objectives (15). The tooth
surface was then air abraded (PrepStart) with 27-micron
aluminum oxide at 40 psi, followed by 32 per cent phos-
phoric acid-etch (BISCO) and placement of Multi-Purpose
bond (3M). The porcelain veneers were pre-etched in the
lab. After the try-in, the surface was treated with a silanizing
agent, Monobond Plus (Ivoclar), and dried; Multi-Purpose
bond (3M) was applied and Variolink LC (Ivoclar) was used
for cementation. After placement, the surface was cured
for three seconds for the initial set. Excess cement was
removed, glycerin was added to the margin and light-cured
according to the manufacturer’s protocol.
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To check for proper placement of the veneers inter-prox-
imally and to facilitate cleaning of excess cement, place-
ment started with the two central incisors, followed by the
two laterals sequentially, and so forth.

The occlusion was checked with an articulating paper
of 200 microns (Bausch), followed by eight microns
(Bausch) to achieve a posterior balanced occlusion and
eliminate any contacts in the chewing envelope except for
centric stops. The final cemented restorations are shown
in Figure 9.

Conclusion

When people seek cosmetic dentistry, they are not
aware of the challenges associated with the treatment.
Each component — skeletal, dentoalveolar and den-
tal — must be assessed to fully appreciate the nature of
any esthetic deficits and thus direct treatment goals to
address those deficits. After data collection, the treat-
ment plan must start with the end in mind. Consider-
ation should be directed at the macro, mini and micro



Figure 10.

Pre and post treatment.

esthetics (4), balanced occlusion, guidance compatible
with the chewing envelope, and the airway. Post-treat-
ment, in this case the periodontal risk did not increase,
the biomechanical risk remained low as all preparations
were in the enamel, the functional risk was reduced
with a balanced bite and, more importantly, the dento-
facial risk was lowered (Figure 10). BB
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