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Abstract
Introduction: The signs and symptoms of Temporo-Mandibular-Joint (TMJ) dysfunction may accompany cases of class II open bite
more frequently than the general population. As this skeletal morphology can increase in risk factors that can compromise TMJ function, orthodontic correction should be carried out with particular care. Mandibular tracking and surface electromyography (sEMG)
are important for diagnostics and follow-up.

Aim: To apply the principals of neuromuscular dentistry to orthodontics in class II skeletal open-bite patients.

Methods: This study’s diagnostic and follow-up procedure is based on the use of mandibular tracking (MKG: mandibular kinesiography, or CMS: craniomandibular scanning), surface electromyography (sEMG), and transcutaneous electrical serve stimulation
(TENS), according to neuromuscular dentistry principles.

Results: Overjet was reduced, and TMJ signs and symptoms were resolved. Overjet and dental open bite were corrected. The occlusal
plane rotated anticlockwise.

Keywords: Neuromuscular Orthodontics; Transcutaneous Electrical Nerve Stimulator; Mandibular Posture; Mandibular Kinesiography;
Surface Electromyography

Introduction
Treating class II skeletal open bite with increased overjet is a challenge for the orthodontist. Signs and symptoms of Temporo-Mandib-

ular-Joint (TMJ) dysfunction may accompany cases of class II open bite more frequently than the general population [1-6]. Tongue pos-

ture and functioning are usually altered. Tongue thrust is usually a consequence of skeletal vertical discrepancy and dental open bite. An
advantage of neuromuscular dentistry is to identify skeletal open-bite patients that present some freeway space. Usually, freeway space
is reduced in skeletal open bite, leaving no treatment option available other than upper surgical maxillary impaction, in adults, or upper

impaction via Temporary Anchorage Devices (TADs) in growing subjects [7]. The use of appliances that occupy freeway space, bulky and

constructed with acrylic, are usually not well accepted by these patients. Further, Temporo-Mandibular-Disorder (TMD) signs are more

frequently seen in open-bite morphology; therefore, treatment objectives concern the prevention of TMD in adulthood. The skeletal discrepancy is the main factor in this type of malocclusion. When tongue thrust is present and there is open-bite morphology of the mandible,

the condyle usually is distally positioned [8]. During a first visit, this TMJ overload can be clinically observed as clicks during aperture and
other signs of TMJ disfunction, such as pain and dysphagia. Internal derangement can be an important cause of TMJ dysfunction and can
be observed at all ages.

Citation: Giulia Savastano. “Correction of a Class II Skeletal Open Bite: The Teuscher Activator, Part 1”. EC Dental Science 21.8 (2022): 4356.

Correction of a Class II Skeletal Open Bite: The Teuscher Activator, Part 1
44

Measuring freeway space in these delicate cases is fundamental to avoid risks of excessive vertical increase during functional therapy,

which can increase pain and lead to articular damage in patients that present signs of TMJ dysfunction. Bioelectrical instrumentation

such as mandibular kinesiography (MKG), surface electromyography (sEMG), and transcutaneous electrical nerve stimulation (TENS)

comprise the most up-to-date technology for fine diagnostics. This technology facilitates the identification of freeway space that would
otherwise remain hidden and thus limit diagnosis and treatment.

The Teuscher activator is a functional appliance that delivers good vertical control while slightly advancing the mandible.

Case Series
Diagnosis

On November 7, 2019, a 12-year-old female patient sought orthodontic treatment at my office for misaligned teeth and a bilateral

TMJ click upon opening. Total mouth aperture was reduced. She had a good profile and large lips. Her medical history revealed she had
previously been treated with an upper arch distalization appliance. Occasional headaches and cervical pain were present. As it was not
possible to obtain pretreatment documentation, dental casts and photos were taken.

An intraoral exam revealed an angle class I molar relationship and an angle class II canine relationship bilaterally, a dental open bite,

and a 7 mm overjet. The mandibular and maxillary midlines were not coincident, with the mandibular midline shifted 2.3 mm to the right

(Figure 1 and 1a). No important asymmetries of the face were noted. The pretreatment facial photographs show a pupillary line perpendicular to the midline and a convex profile (Figure 2). Figure 3 shows a pretreatment cephalogram and panoramic X-ray.

Figure 1: Intraoral photos before treatment.

Figure 1a: Intraoral photos of overjet.
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Figure 2: Extraoral photos.

Figure 3: Pretreatment cephalogram and panoramic X-ray.

A functional diagnosis was carried out via a complete neuromuscular kinesiographic exam according to neuromuscular theory proto-

cols, using TransCutaneous Electrical Nerve Stimulation (TENS), surface Electromyography (sEMG), and mandibular tracking [9-11]. (K7
Evaluation System ,Myotronics-Noromed, Inc., Kent, WA, USA) Figure 4-6 illustrate the results of the bioelectric diagnosis.

Citation: Giulia Savastano. “Correction of a Class II Skeletal Open Bite: The Teuscher Activator, Part 1”. EC Dental Science 21.8 (2022):
43-56.

Correction of a Class II Skeletal Open Bite: The Teuscher Activator, Part 1
46

Figure 4: Scan 1 (pretreatment): the degree of mouth opening was not satisfactory (mouth aperture was approximately 35 mm),
there was a slight (2 mm) lateral deviation to the left upon opening, and the velocity at tooth contact was satisfactory. AP: Anterior-Posterior; Vert: Vertical.

Figure 5: Polygraphic scan (21) with sweep mode sEMG and Mandibular Kinesiography (MKG). D: Start of deglutition. Scan 21 (pretreatment) shows the vertical, anterior-posterior, and lateral movements of the mandible in sweep mode during filtered EMG and swallowing.
The patient was instructed to swallow saliva as usual and then close to CO, making a tapping motion to secure CO position. AP: AnteriorPosterior; D: Deglutition; CO: Centric Occlusion; EMG: Electromyography; Lat: Lateral; LMM: Left Masseter Muscle; LTA: Left Anterior
Temporalis; RMM: Right Masseter Muscle; RTA: Right Anterior Temporalis; Vert: Vertical.
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Figure 6: Physiologic Rest Position (RP) after deconditioning with TENS for 40 min. There is a 2.7 mm discrepancy on the horizontal plane
of occlusion between CO and the physiologic centric as calculated from the neuromuscular trajectory. Freeway space appears to be 4.7 mm.
AP: Anterior-Posterior; CO: Centric Occlusion; Vert: Vertical.

Figure 4 shows a limited opening (35.6 mm) and a good speed at tooth contact in CO. Figure 5 shows the polygraphic scan option

that tests muscles via sEMG and mandibular movements simultaneously. This tracing shows that the sequence of muscular activation is

correct (the temporalis muscles are activated before the masseter muscles when the patient is instructed to relax and then asked to swallow from the rest position). The red line (AP) indicates anterior-posterior movement during closure; in this case, from the rest position,

movement during the initial swallowing process is limited to a posterior movement. This means that in order to swallow correctly, the
patient must retrude the mandible, thus compromising condylar position. This is a good example of an inefficient working system, where
excessive energy is required to perform a simple task. In fact, the output seen as EMG amplitude is higher than expected for a normal swal-

low. This polygraphic scan indicates a swallow where the tongue is between the dental arches. A more clinical meaning is that even when

the rest position is habitual and not deconditioned, the rest position is forward with respect to the vertical CO projection: the muscles are
ready to position the mandible in a more advanced position. This underlines a positive outcome from a sagittal point of view.

After muscle relaxation via TENS according to standard protocols [12-15], a 4.7 mm freeway space was obtained, where the physi-

ologic rest position (PRP) was 1 mm forward with respect to the vertical CO projection, showing the neuromuscular trajectory intercepting the horizontal plane of occlusion at 2.7 mm forward with respect to CO (Figure 6). Figure 7 and 7a show sEMG during clench with an
unbalanced output in habitual occlusion.
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Figure 7 and 7a: sEMG in sweep mode during maximum clench. On the left, note an unbalanced output, while on the right there is a balanced muscular reaction with cotton rolls between the teeth. This indicates that dental occlusion may be the cause of muscular imbalance
during clench. LMM: Left Masseter Muscle; LTA: Left Anterior Temporalis; RMM: Right Masseter Muscle; RTA: Right Anterior Temporalis.

Cephalometric analysis using the Roth-Jarabak method revealed a class II skeletal open bite (Figure 8 and table 1). The patient was

diagnosed with a skeletal class II and dental class II relationship with open bite and atypical swallowing, with a 4.7 mm freeway space.

Figure 8: Bjork-Jarabak cephalometric analysis before treatment.
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Table 1: Results of pretreatment cephalometric analysis.
Treatment objectives
Open-bite patients present a postural adaptation that leads to a straightening of the spine in the cervical area due to compensating for

the nonfunctional relationship between the maxilla and the mandible [16,17]. If left untreated, this compensation can lead to localized or

generalized pain. Headaches and cervical pain were present and had been a reason the patient sought an orthodontic consultation: considering her young age and the fact that she is a professional tennis player, the main treatment objective was to restore a functional and

stable occlusion to diminish and possibly resolve TMJ pain. Aesthetics was also a main concern both for the patient and for other family
members: a skeletal and dental class I relationship with profile improvement was needed.
Treatment options

Three treatment options were proposed to the patient and her family:
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Nonintervention: Waiting for the complete growth process to end and then reevaluating whether orthodontic preparation for
maxillofacial surgery is needed.

Extractive therapy: Extracting the four first premolars to distalize both dental arches, close the open bite, and correct the class II
dental relationship.

Interceptive therapy followed by multibracket therapy: This non-extractive therapy combines the use of a Teuscher Activator
to modify the direction of the maxilla’s growth and allow the mandible to close to CO, reducing overjet. Once this stage is complete,
metallic-multibracket therapy is used to correct teeth positioning and achieve a class I dental relationship.

Interceptive therapy followed by multibracket therapy was chosen.
Treatment progress

In February 2020, precision silicone dental casts using bite registration were taken. After the patient was instructed on oral hygiene

and appliance care, she was asked to wear a Teuscher Activator 24 hours a day except when eating or playing sports.

The Teuscher appliance is an acrylic activator comprising a trans-palatal arch, torqueing springs for upper incisors, two loops for ex-

traoral traction, and acrylic inferior labial pads (Figure 9, 9a and 9b).

Figure 9, 9a and 9b: The Teuscher activator.

The bite registration has a minimum opening of circa 3mm of the available physiological freeway space, due to fabrication needs. The

lack of palatal acrylic coverage is fundamental for the patient’s comfort: it provides more space to the tongue, permitting unconstrained
swallowing [18]. More precisely, when the tongue touches the elastic steel of the trans-palatal bar, the force is distributed along the upper

maxilla, further stabilizing the appliance. If the Teuscher appliance is used during mixed dentition, the clinician must monitor eruption of
permanent teeth and modify the acrylic accordingly. The intraoral bow must be inserted into the metal tubes in order avoid lip interfer-

ence as much as possible. The intraoral bow consists of a metallic 0.051-inch wire that follows the profile of the upper dental arch. The
short extraoral bow of the Teuscher Activator was activated 15 degrees downward in respect of the occlusal plane (not shown).

When the high-pull (HP) strap is applied to this short and robust bow, clockwise rotational moment is produced on the maxilla, favor-

ing posterior intrusion and anterior rotation of the occlusal plane. The force applied may not be sufficient to rotate the occlusal plane, but

it is certainly sufficient to reduce posterior dental eruption. Further, the Teuscher appliance has a dento-alveolar effect on the lower arch

in the posterior segments that permits a correction of an excess of the curve of Spee by posterior intrusion/reduction of spontaneous
extrusion. Extraoral elastics were applied to the face bow from the HP head gear at 500 gr. These elastics were replaced every 48 hours by
the patient. The patient was instructed to apply the activator with head gear for a minimum of 18 hours a day.
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This orthopedic treatment is intended to reduce vertical development of the maxilla as well as intrude the upper posterior sectors

of the dental arches. The intended effect simulates the maxillary impaction that occurs during open-bite surgery when there is no other
treatment option. Eventually, there is an increase in mandibular closure, thus reducing overjet.
Check-ups took place once per month until August 2020.

After this orthopedic-correction phase, multibracket therapy was initiated in October 2020 using the Savasystem LFS® bracket pre-

scription (Ortospecialized, Sesto Fiorentino, FI-Italy) for open-bite occlusions. Brackets were initially applied to the upper arch, and two
months later to the lower arch. Figure 10, 10a and 10b show the progression phases over a 12-month period.

Figure 10, 10a and 10b: Progression over a 12-month period. There is a notable reduction of overjet after the activator
phase, plus a class I dental occlusion.

Follow-up visits took place once every 35 days, and class II bilateral “L” elastics (1/4 4.5 oz.) were worn 24 hours a day to control the

vertical relationship. These elastics are placed bilaterally from the upper canines to the lower molars, passing under the hook of the first

premolar. This creates a reduction of the sagittal force in favor of a vertical one. This treatment phase with elastics lasted two months and
increased intercuspation. No anterior vertical elastics were administered during treatment.

After 12 months of multibracket therapy, a positioner was administered to the patient. The positioner has both an active and passive

function: during the day, the patient exercises occlusal musculature to stabilize occlusion, while during the night, the positioner serves as
a light retainer. The patient was instructed to use the positioner four hours a day and during sleep.

After two months, a 0.011-inch lower lingual fixed retainer wire was placed from lower 3- to -3. That same day, an upper removable

appliance was ordered.

Figure 11, 11a, 11b and 11c show intraoral photos 18 months after treatment. Figure 12, 12a and 12b show extraoral photos 18

months after treatment. Figure 13 shows a cephalogram and panoramic X-ray after treatment. Roth-Jarabak cephalometric tracing was
performed; the results can be seen in figure 14 and table 2.

Figure 11, 11a, 11b and 11c: Intraoral photos 18 months after treatment.
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Figure 12, 12a and 12b: Extraoral photos 18 months after treatment.

Figure 13: Cephalogram and panoramic X-ray after treatment.

Figure 14: Roth-Jarabak cephalometric tracing after treatment.
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Table 2: Cephalometric results after treatment.
Treatment results
The overall treatment objectives were achieved.

Skeletal class II characteristics were still present, but cephalometric analysis revealed a general improvement in all measurements.

Dental class I was achieved, and dental open bite was no longer present. The patient was satisfied with her smile arch. Overjet returned
within the normal range, and although the over bite remained somewhat minimal, a good facial profile was achieved. Both the patient and
her parents were satisfied with the results.

The treatment lasted three years, and follow-up visits are ongoing.
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Discussion

One of the advantages of bioelectric diagnostics its ability to uncover and measure patients’ unexpected functional characteristics.

This case merits note for the fact that, after applying TENS for deconditioning procedures, functional freeway space was measured. This

allows treatment with functional appliances without cervical-postural compensation. In fact, the patient accepted the Teuscher appliance

with ease. When functional appliances for open-bite treatments are applied where no freeway space is recordable, head extension and
cervical compensation are not an option.

Computerized Mandibular Scanning (CMS) revealed that the mandibular physiologic trajectory (i.e. the myotrajectory) was positioned

forward with respect to CO. This indicates the possibility of anterior mandibular repositioning, which reflects the same movement in the
condylar area. This is a clear indication of the possibility to apply treatment and to reduce condylar posterior overload.

The debate over occlusal plane inclination for the stability of class II correction is gradually being clarified, and the author agrees that

in class II open-bite cases, the steepness of the posterior occlusal plane must be reduced [19,20]. Figure 15 shows the superimposition of
initial and final cephalometric tracings including the mandibular plane. The treatment reduced the posterior steepness of the posterior
occlusal plane but also slightly rotated the mandibular plane in a counterclockwise fashion.

Figure 15: Superimposition of initial cephalometric tracing (black) and final tracing (red) on sella nasion
(S-N). Note a slight counterclockwise rotation of the occlusal plane.

Several techniques can reduce the steepness of the posterior occlusal plane, and this case illustrates how an activator like the Teuscher

Activator can be an ideal treatment modality for class II skeletal open-bite. Applying orthopedic forces on the upper maxilla reduces the

possibility of posterior overeruption, while the occlusal forces, during mandibular advancement, act upon the lower posterior segments

to reduce posterior occlusal plane steepness. This permits a forward repositioning of the mandible without the risk of interferences in the
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molar region. These molars are limited in their eruption because of the compressional forces from the acrylic. The practitioner has a very

powerful instrument of vertical control in the Teuscher activator. A slight reduction in the excess of the curve of Spee is achieved, favoring
selective eruption in the premolar region.

Any treatment modality for open-bite patients should at best correct the occlusal plane in a counterclockwise fashion. The Teuscher

appliance is fabricated with an occlusal registration with slight mandibular advancement.

Jaw function and all symptomology was resolved during the active phase of orthopedic treatment. No joint sounds were perceived

during treatment.

Conclusion

Neuromuscular orthodontics is an effective diagnostic procedure that can guide the orthodontist to correct malocclusions while pre-

serving TMJ function in TMD patients. The Teuscher appliance should be considered a modern treatment modality because its effects are
robust and successful in controlling occlusal plane inclination. The ability of the practitioner to specifically carve the acrylic widens the
use of this activator. Further studies are needed to provide more evidence about the effects of the Teuscher activator on the inclination of
the occlusal plane in skeletal open-bite patients.
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