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Craniofacial Enhancement Using
a Biomimetic Oral Appliance

INTRODUCTION

Patient expectations are increasingly in-
cluding enhancements to their overall
facial macroaesthetics as well as their den-
tal microaesthetics.! Treatment options to
address these issues include the use of a par-
alyzing material such as Botulinum toxin
type A (Botox). Indeed, cosmetic injection
around the lips and perioral area is thought
to be a way to provide aesthetic improve-
ment of age changes around the mouth as
well as lip augmentation.? It has also been
suggested that intramuscular injection of
Botox is an effective way of preventing
damage to dental hard tissues and restora-
tions by deprogramming the muscles re-
sponsible for the destructive forces.3 But,
despite the invasive nature of these proce-
dures, injection of dermal fillers has also
been deployed for facial soft-tissue augmen-
tation.4 Unfortunately, there have been
some adverse reports on injectable, non-
biodegradable fillers.5 Therefore, noninva-
sive, natural methods of craniofacial en-
hancement might be preferred.

This case study reports clinical changes
that are consistent with increased craniofa-
cial symmetry and volume.

CASE REPORT
Diagnosis and Treatment Planning
A 45-year-old female with no relevant med-
ical history requested treatment for the
improvement of her smile. On examina-
tion, it was found that the upper arch was
narrow with a high palatal vault. Facial and
intraoral photographs were taken as well as
a 3-dimensional (3-D) cone beam computed

Figure 1. The DNA appliance design used in this
case, incorporating 3-dimensional (3-D) axial
springs, Adams clasps, a midline expansion screw,
a labial bow, and bilateral occlusal pads.

tomography (CBCT) scan (which revealed
no adverse findings).

Clinical Protocol

Vinyl polysiloxane impressions (Correct
Quick [PENTRON]) were taken for study
models, and a DNA appliance was fabricat-
ed. This device consisted of 6 (patented) 3-D
axial springs for the anterior teeth, Adams
clasps on the first molars, a midline jack-
screw, a labial bow extending from cuspid
to cuspid, and bilateral occlusal coverage
(Figure 1).

Prior to insertion, the patient was
instructed to wear the appliance late after-
noon, every evening, and throughout the
night while sleeping. Once or twice a week,
the expansion screw was advanced by one
quarter turn (0.25 mm), which is about one
half the width of the periodontal space. The

patient reported for clinical adjustments and
observation every 3 to 4 weeks. Intraoral
photographs were taken at each visit. After
approximately 3 months, the patient was
provided with a lower appliance of a similar
design. The total active treatment time was
approximately 12 months. At the end of
active treatment, facial and intraoral photo-
graphs were taken, as well as a post-treat-
ment 3-D CBCT scan. The CBCT scans were
assessed for morphometric changes.

Results

Clinically, it was evident that changes
occurred not only in the dental arch but
also on the face (Figures 2a to 2d). These
changes included an enhanced appearance
of the eyes, increased symmetry of the
upper lip and nose (Figure 2d), and reduc-
tion of the labiomarginal grooves on the
right side of the face after treatment with
the DNA appliance. Figures 3a and 3b
demonstrate the widening of the upper
arch, which was achieved without any
reduction of tooth enamel. In addition, the
lower arch increased in symmetry, and the
alignment of the anterior teeth was signifi-
cantly improved (Figures 4a and 4b).

Skeletal changes associated with the
facial changes were also assessed using 3-D
morphometrics. The changes in the facial
skeleton were captured graphically using
pseudocolor changes (Figure 5). Superim-
position of the pre- and post-treatment 3-D
reconstructions indicated an increase in
bone volume, extending from the zygoma
and mandibular ramus region to the angle
and body of the mandible, as well as across

Figures 2a to 2d. (a) Facial appearance prior to treatment. Note the appearance of the eyes and the prominence of the labiomarginal grooves on the face. (b) The
appearance of the eyes, the asymmetric upper lip and nose after 3 months. (¢) Improvements in facial muscle tone, the appearance of the eyes, and the symme-
try of the nose are discernible after 5 months. (d) Facial appearance after 12 months of treatment with the DNA appliance. Clinically, it was evident that changes
occurred: improving the appearance of the eyes, the symmetry of the upper lip and nose, while reducing the prominence of the labiomarginal grooves on the face.
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the maxillary region on
the right side of the face.

Using the 3-D CBCT
data, it was found that the
upper airway parameters
were also improved. For
example, the retropalatal
distance increased in the
sagittal plane from ap-
proximately 3.4 mm (Fig-
ure 6a) to 5.8 mm (Figure
6b). Similarly, the ret-
roglossal distance in-
creased in the sagittal
plane from approximate-
ly 5.9 mm (Figure 6a) to
8.6 mm (Figure 6b). These
improvements in upper
airway morphology were
accompanied by increas-
es in mediolateral upper
airway widths (eg, from
21.3 mm to 32.I mm
retropalatal; and from
20.9 mm to 40.5 mm ret-
roglossal). Overall, the
upper airway volume
increased 94% from 17
cm3 to 33 cm3.

DISCUSSION

This case report shows
that craniofacial changes
were achieved through
the use of a nonsurgical,
biomimetic, oral appli-
ance, indicating that den-
tists may be able to alter
craniofacial architecture
using this novel protocol.

Biomimetics (or bio-
mimicry) is the science of
using natural designs or
processes to resolve hu-
man problems. The idea of
using dental appliances is
not new; the first remov-
able dental appliances go
back to the 1880s. Kings-
ley® reported on the treat-
ment of oral deformities
and irregularities using
removable appliances.
Similarly, Haupl et al?
employed appliance ther-
apy, using intraoral de-
vices. In fact, orthopedic
correction of condylar hy-
poplasia using a function-
al appliance was re-
ported,® producing re-
markable changes in cran-
iofacial morphology in a

4/5 banner

FREEinfo, circle 51 on card



ORTHODONTICS

Figures 3a and 3b. The widening of the upper arch (b) as well as the improved tooth
alignment, which was achieved without any reduction of tooth enamel.

Figure 5. The 3-D cone beam computed
tomography (CBCT) scan superimposition to
show skeletal changes associated with the
facial changes, assessed using 3-D morpho-
metrics. The pseudocolor changes (blue) indi-
cate increase in bone volume, extending from
the zygoma and mandibular ramus region to
the angle and body of the mandible, as well
as across the maxilla region on the right side
of the face. The pretreatment configure is the
gray color.

patient diagnosed with hemifacial
microsomia. In less severe cases, den-
tal and orthodontic practitioners have
been using functional appliances for
many years with good results. Singh9
authored a more recent review of
functional appliances.

The DNA appliance system has
been used for correction in various
types of malocclusion, using the con-
cept of epigenetic orthodontics.1 For
example, Class II malocclusions have
been corrected in actively growing
teenagers.!! For adults, other craniofa-
cial issues have been addressed. In one
young adult female, an extended his-
tory of migraine was resolved using
the biomimetic approach adopted
here.” In other adult cases, a history
of moderate obstructive sleep apnea
was corrected.X3- 14 However, to date,
there have been no reports in the den-
tal or orthodontic literature regarding
aesthetic response with the DNA ap-
pliance system.

This current report demonstrates
that an oral appliance can also produce
significant facial changes, with in-
creased facial symmetry and upper air-
way volume, in the nongrowing adult.
This notion is consistent with the spa-
tial matrix hypothesis®> as sutures re-
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Figures 4a and 4b. The increase in symmetry and the alignment of the anterior teeth in the
lower arch (b), which was achieved without any reduction of tooth enamel.

Figures 6a and 6b. Midsagittal plane from the 3-D CBCT data prior to (a) and after
treatment (b) with the DNA appliance system. The retropalatal distance increased from
approximately 3.4 mm to approximately 5.8 mm, while the retroglossal distance increased
from approximately 5.9 mm to approximately 8.6 mm.

Clinically, malocclusions often exhibit narrow maxillary
and mandibular arches with crowded teeth....

spond to functional stimuli.’® We can
therefore hypothesize that altering the
spatial relations in adult patients, not
only children, may also produce cran-
iofacial changes. Clinically, malocclu-
sions often exhibit narrow maxillary
and mandibular arches with crowded
teeth, producing a narrow smile with
dark, buccal corridors. This current
case suggests that by remodeling the
maxilla and mandible using a bio-
mimetic appliance, dentists can widen
the smile and recapture sufficient func-
tional space to align teeth in adults.
Simultaneously, this remodeling
appears to induce a better anatomical
relationship between the teeth and
their surrounding structures, includ-
ing the facial soft tissues and the upper
airway. Currently, we are planning fur-
ther studies based on a larger sample of
adult patients to substantiate the pre-
liminary findings reported here.

SUMMARY
This case report demonstrated the
use of a novel, biomimetic, oral appli-
ance (DNA appliance) that produced
cosmetic facial enhancement, im-
proved dental alignment, increased
bone volume, and achieved upper
aiway development without using

any invasive procedures. Further-
more, this particular case demon-
strated widening of the arch form and
smile without reducing tooth struc-
ture. Indeed, 3-D analysis was under-
taken, which localized the regions in
which the changes were produced by
the oral appliance to confirm the clin-
ical findings.

It is concluded that this innova-
tive protocol may be used in cosmetic
dental practice as an alternative tech-
nique to surgery or other invasive
procedures to enhance facial aesthet-
ics and gain other beneficial func-
tional changes. 4
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