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Midfacial development and the wisdom of teeth: A case series
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Abstract

The alignment of third molars has largely been overlooked by orthodontists. Since difficulties arise during their eruption, a
plethora of surgical procedures is advocated for their management, including prophylactic extraction. This case series describes
the use of midfacial development in 4 patients and illustrates successful patterns of third molar eruption.

Introduction

The routine surgical removal of asymptomatic third molars has almost become a rite of passage in many
countries. On the other hand, alignment of the remaining dentition has been addressed with special emphasis
on the ‘social six’ upper anterior teeth [1]. The reasons for these trends are varied and complex but likely
have an historical basis since medical complications emanating from partially-erupted and/or impacted third
molars were first reported over century ago [2]. In fact, impacted third molars have a prevalence of approx.
18-32% in modern humans, which makes assessment of their eruptive prognosis mandatory [3] because of
complications associated with them. Recently, Malanchuk et al. [4] confirmed local pathologic processes,
which precede caries as well as inflammation of the soft tissues and the adjacent alveolar bone, to justify
surgical attenuation of the (lower) third molars. A systematic review [5] had also reported that pathologies
related to third molar retention include caries, periodontal diseases, second molar root resorption, and
pericoronitis. In addition, Cederhag et al. [6] evaluated the anatomic relations of the lower third molars
with respect to the inferior alveolar nerve using panoramic radiographs. They reported that their roots
were located above the inferior alveolar nerve in about half (52%) of the cases examined. However, while
panoramic radiography is extensively used for diagnosis and preoperative treatment planning, the predictive
value of this data remains ambiguous. In this regard, Vranckx et al. [7] assessed radiologic risk indicators
and postoperative morbidity in patients undergoing upper and/or lower third molar exodontia. They noted
that severe impactions were associated with postoperative pain, trismus and swelling with a need for pain
medication. However, when the ability to identify the risk of third molar non-eruption using panoramic
radiographic analysis was evaluated, Libdy et al. [8] found that both orthodontists and oral maxillofacial
surgeons were unable to predict which third molars would become impacted; both groups of specialists
indicated extractions in approx. 50% of cases, being unable to distinguish those in which the third molars
would erupt normally.

To prevent future dental pathology of adjacent teeth, the prophylactic extraction of asymptomatic third
molars is commonly advocated. However, in a series of three cases [9] periodontal attachment loss and
serious damage of the adjoining second molar was reported, while a third patient suffered post-operative
osteomyelitis and fracture of the angle of the mandible during prophylactic exodontia. In addition, the
extraction procedure is sometimes associated with damage of the inferior alveolar nerve when the tooth
roots are anatomically adjacent to it, resulting in sensory dysfunction, such as paresthesia. Repass [10] was
one of the first to describe the inferior dental nerves passing through the roots of impacted mandibular
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third molars. Furthermore, mandibular fractures are also a relatively common risk and represent a serious
post-operative complication. Beret et al. [11] evaluated mandibular fracture complications of impacted
lower third molars, which included post-operative malocclusion, mouth opening limitation, inferior alveolar
nerve paresthesia, infection, delayed bony union, and loosening of surgically-placed hardware. To avoid
the risks of post-operative morbidity and injury, coronectomy has become more common. However, one of
the sequelae of coronectomy is eruption of the retained root, and Steinberg et al. [12] described a case in
which the retained root displaced the inferior alveolar nerve, resulting in neurologic symptoms. Thus, as
unerupted third molars rarely remain pathology-free, new approaches are needed to address their clinical
management. Therefore, the aim of this study is to describe a series of cases treated by a general dentist
using the DNA appliance (Vivos Therapeutics, Inc., USA) that putatively increases midfacial bone volume
[13] as an alternative technique in the clinical management of unerupted third molars.

Case Reports

This study was conducted under the standards required by the Declaration of Helsinki. All individuals gave
written/oral informed consent prior to their inclusion in this study.

Case 5535

A 21-year-old male attended the dental office with an initial chief complaint concerning temporo-mandibular
dysfunction (TMD). History-taking revealed he had been treated for TMD for about 18 months by a different
specialist, but little progress had been made with the symptoms. The patient was worried about the TMD
as well as his prognathic facial profile. He had been advised about the possibility of orthognathic surgery
and third molar extractions but was seeking a non-surgical alternative. After receiving informed consent,
physical examination was undertaken as well as panoral radiography (Fig. 1). A working diagnosis of Class
III malocclusion with midfacial hypoplasia, with a differential diagnosis of TMD, was reached. The treatment
plan included midfacial development to enhance the functional space available for the mandible in an effort
to relieve the TMD discomfort and balance the facial profile. A biomimetic oral device (DNA appliance,
Vivos Therapeutics, Inc. USA) was prescribed to meet these requirements (Fig. 2) with a Y-split design
without second molar coverage. The device was worn for 10-16 hrs. per day, including while sleeping, but not
while eating. Gradual adjustments were made to the appliance approx. every 4-6 wks. Treatment started
in 2014 and gradually the TMD symptoms regressed. In addition, the third molars erupted into occlusion
(Fig. 3). The patient was satisfied with this approach and the treatment appeared to be stable after approx.
7yrs. (Fig. 4).

Case 8467

A 24-year-old female attended the dental office with an initial chief complaint concerning pain in the lower left
quadrant. Medical history-taking was unremarkable. After receiving informed consent, physical examination
was undertaken as well as a panoramic radiograph (Fig. 5). A working diagnosis of gross caries at tooth #18
with a differential diagnosis of impacted third molars was reached (Fig. 5). The treatment plan included
endodontic and restorative procedures for tooth #18. Treatment started in 2016 and the dental treatment
relived the pain. The patient was informed about the possibility of recurrent pain from the unerupted molars
and after considering the risks, benefits and alternatives, she elected on biomimetic oral appliance therapy.
In this case, the upper device also had a Y-split design without second molar coverage (Fig. 2). The device
was worn for approx. 10-16 hrs. per day, including while sleeping, but not while eating. Gradual adjustments
were made to the appliance approx. every 4-6 wks. The lower device (Fig. 6) was instituted approx. 3mos.
later. Treatment with the devices was finished after about 2yrs. in 2018. Panoral radiography confirmed that
all the third molars were fully erupted (Fig. 7). The case was finished with standard orthodontic brackets.

Case 3044

A 9-year-old male attended the dental office with his parents who had an initial chief complaint concerning
his anterior open bite tendency (Fig. 8). History-taking was unremarkable and the parents were counseled
about the possibility of their child needing orthognathic surgery after maturation. However, they preferred a
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preventive, non-invasive alternative. After receiving informed consent, physical examination was undertaken
as well as a panoral radiograph (Fig. 9), which revealed that the tooth germs for #1 and #16 were not
identifiable. A working diagnosis of apertognathia with midfacial hypoplasia was reached. The patient
started treatment with fixed orthodontic brackets, including a facemask and elastics, but progress was slow.
Therefore, the treatment plan was modified to include midfacial development. An upper biomimetic oral
device was deployed and gradually the anterior open bite improved (Fig. 10). A lower Wireframe DNA
appliance (Fig. 11) was used to re-coordinate the lower arch with changes in the upper arch. The case was
finished with standard orthodontic brackets. In this patient, tooth #16 was found to be congenitally absent
but using this biomimetic protocol the other three third molars erupted into occlusion (Fig. 12). The patient
was advised to continue with oral myofunctional therapy exercises to retain the stability of the outcome.

Case 6640

A 22-year-old female attended the dental office with an initial chief complaint concerning her facial appear-
ance (bimaxillary protrusion). Medical history-taking revealed a history of headaches and fainting with a
suspicion of Moyamoya disease, which includes chronic and progressive narrowing of the intra-cranial ar-
teries. Despite these findings, informed consent was obtained, and physical examination was undertaken
followed by panoramic radiography (Fig. 13). A working diagnosis of bialveolar protrusion was reached.
The treatment plan included extraction of four first premolars and the use of headgear for arch retraction
with fixed orthodontics and mini screws to enhance the facial profile. After premolar extractions, her up-
per lip appeared to become rather thin, impacting the facial profile negatively (Fig. 14). Therefore, fixed
orthodontic treatment was not initiated but to counteract this unwanted side effect, the patient elected on
biomimetic oral appliance therapy instead. The patient was treated with an upper biomimetic device prior
to a lower device being delivered approx. 3 mos. later. This treatment started in 2016 and gradually the
facial profile improved (Fig. 15). Moreover, the third molars were now fully erupted (Fig. 16). At this stage,
fixed appliance therapy was reinstituted to close the premolar extraction spaces.

Discussion

The patho-etiology of unerupted third molars remains unresolved and controversial. In a recent study [14] it
was found that over half (52%) of adults above 18 years had at least one impacted third molar regardless of
the skeletal/dental antero-posterior relationship. Some have suggested that as modern humans evolved the
jaws became diminutive, leading to end-molar impaction. However, evolutionary history suggests that the
teeth became larger in size through an increased number of cusps [15] with thicker enamel [16]. Recently,
Olsson et al. [17] reported that although the MSX1 gene is expressed differently for impacted maxillary third
molars, in general, other changes in gene expression are not found, suggesting an epigenetic mechanism for
third molar impaction. Similarly, Isomura et al. [18] concluded that while third molar eruption was more
similar in monozygotic twins compared to dizygotic twins, the identification of genetic trends, such as those
encoding for reduced stature, influence third molar treatment options. In fact, Adeyemo et al. [19] found that
subjects with lower third molar impactions were often shorter in height. In a similar study [20], insufficient
bony dimensions for the eruption of the third molars were found in teenagers with Class II malocclusions.
Because of these concepts, some believe that extraction of other teeth can result in favorable treatment
outcomes for third molars [21]. In our present study, Case #6640 appears to support this approach. After
the extraction of four, healthy, first premolars, biomimetic oral appliance therapy appears to have aided in
the eruption of the third molars in an adult aged 22yrs at the beginning of treatment. Indeed, although the
early extraction of healthy teeth is debatable given the uncertainty of the developing third molars erupting,
it is essential to assess the third molars’ eruptive potential and provide sufficient functional space. Park et
al. [22] reported spontaneous eruption of a third molar after extraction of an ankylosed mandibular first
molar. In that case, orthodontic intrusion of the maxillary first molar and mesialization of the root of the
second molar was completed before third molar root formation.

While a deficiency of retromolar space is a known risk factor for end-molar impaction, Marchiori et al. [23]
investigated delayed third molar development as a factor leading to impacted wisdom teeth. They found
that a lack of jaw space distal to the second molars was related to less well-developed third molars, and a
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severe deficiency of space was associated with an absence of third molar tooth germ development in early
childhood. In our study, for case #3044 (a 9-year-old male), panoral radiography revealed the absence of
developing #1 and #16 tooth germs (Fig. 9). By the end of treatment, however, while tooth #16 was found
to be congenitally absent, the other three third molars erupted into occlusion (Fig. 12). This somewhat
surprising outcome might be associated with the use of biomimetic oral appliance therapy, which putatively
increases midfacial bone volume [13]. Tamer et al. [24] consider eruptive issues associated with third molars
ought to be diagnosed and treated early, using orthodontic repositioning, surgical uprighting or extractions
(with or without transplantation). In this way, induced third molar eruption was reported by Jung et al.
[25]. However, in that case they utilized a mini-screw placed in the maxilla with cross-arch elastics to induce
eruption prior to exodontia, which contrasts with the biomimetic approach described in this case, since the
third molars erupted naturally and did not require extraction. Therefore, treatment timing is an essential
factor in the management of third molars.

There is a dearth of literature on the use of devices to recapture retromolar space to aid in the eruption
of third molars. One study [25] compared mandibular third molar eruption in teenagers with Class II
malocclusions using a Forsus device. They found that the device led to mesialization of the lower arch,
which increased the retromolar space but there was only little uprighting of the third molars. In contrast,
using biomimetic oral appliance therapy, both Case #5535 and Case #8476 showed eruption of the third
molars in all four quadrants (Fig. 4 and Fig. 7, respectively). Indeed, both of these cases initially presented
to the dental office with craniofacial pain. Mksoud et al [26] investigated the correlation of orofacial pain,
jaw muscle pain, headache/migraine to third molar eruption status. They reported that although impacted
third molars are not associated with masticatory muscle pain or migraines headaches, they can be a cause
of chronic orofacial pain. Indeed, in our study, Case #5535 was concerned with TMJ issues and Case
#8476 had gross caries masking and/or masquerading as third molar odontalgia. Both of these cases showed
resolution of craniofacial pain and spontaneous eruption of the third molars (Fig. 4 and Fig. 7, respectively).
Indeed, De Bruyn et al. [28] include adequate eruptive space as one reason for retaining third molar teeth
since approx. one third (32%) can erupt into proper occlusion. Therefore, this case series describes the use
of a novel, biomimetic midfacial development protocol to illustrate how successful patterns of third molar
eruption might be achieved. Further studies are now indicated to test the robustness of these initial findings.
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