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Unusual Extraction Treatment of Class | Bialveolar Protrusion Using
Microimplant Anchorage

Jong-Moon Chae?

ABSTRACT

This case report describes the treatment of a 16-year-old girl who had severe bialveolar protrusion. Patients with bialveolar
protrusion are commonly treated with four first premolar extractions and retraction of the anterior teeth. Unfortunately in this
patient, the mandibular left second molar had to be extracted because of extensive caries. To create sufficient space for
retraction of the anterior teeth, the mandibular left posterior teeth were retracted with the mandibular posterior microimplant
(2.2 mm in diameter, 6 mm long) placed into the retromolar area followed by en masse retraction of the mandibular anterior
teeth. Microimplants can provide anchorage for obtaining a good facial profile even without premolar extraction in the case of
bialveolar protrusion with the absence of the second molar.
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Bialveolar protrusion is a condition characterized by protrusive and proclined upper and lower incisors and an increased procumbency of
the lips. The goals of orthodontic treatment of bialveolar protrusion include the retraction and retroclination of maxillary and mandibular
incisors with a resultant decrease in soft tissue procumbency and convexity.:

A common treatment approach for patients with severe bialveolar protrusion is to extract four first premolars and then retract the anterior
teeth by using maximum anchorage mechanics. However, the treatment plan becomes more complex and controversial when the patients

have hopeless mandibular second molars that should be extracted and also want to preserve the mandibular premolars.2

To solve this situation, the mandibular posterior teeth should be distalized. However, the distal movement of mandibular molars has been
considered as one of the most difficult biomechanical problems to achieve in clinical orthodontics and is even more difficult than the
distalization of maxillary molars.

To date, there have been several studies of mandibular molar distalization. However, the procedure has not been widely used because
the successful distalization of molars relies considerably on patient cooperation, and adverse effects include forward movement of the
anterior teeth during molar distalization and forward movement of the distalized molars during anterior tooth retraction.



With the use of miniplates® and microimplants (MIs)* as anchorage, it has become possible to distalize the mandibular posterior teeth
without anchorage loss. However, there have been few case reports involving the distalization of the mandibular posterior teeth with Mis.
Therefore, this case report demonstrates the efficacy and potency of MiIs as an anchorage aid in the case of severe bialveolar protrusion
with the absence of mandibular second molar.

CASE REPORT Return to TOC
Diagnosis

A 16-year-old girl presented with the chief complaint of having lip protrusion. Facially, the patient exhibited a convex profile with a
marked protrusion of her lips. Intraorally, she had Class | canine and molar relationships with minor crowding (Figures 1 ©= and 2 ©=). The
panoramic radiograph showed the presence of severe decay on the mandibular left second molar. It also revealed the presence of four third
molars (Figure 3 ©=).

The lateral cephalogram (Figure 4 ©F) and its tracing showed a Class | bialveolar protrusive skeletal pattern. As evidenced by the FMA
(Frankfort mandibular angle) of 28.5° and the FHI (facial height index) of 0.67%, the skeletal pattern was normodivergent. The occlusal
plane angle of 15.5° reflected the vertical dental problem. The IMPA (incisor mandibular plane angle) of 103.0° reflected the proclination of
the lower incisors. The Z-angle of 55.5° quantified the facial imbalance (Table 1 ©=). There were no significant signs or symptoms of
temporomandibular disorders.

Treatment Objectives

Treatment objectives included the following: (1) align and level the teeth in both arches and establish functional occlusion, (2) normalize
the overjet and overbite relationships, (3) obtain a balanced facial profile, and (4) improve smile esthetics.

Treatment Alternatives

The first alternative was retraction of the maxillary and mandibular anterior teeth by using maximum anchorage after four first premolar
extractions. This option is commonly used to reduce the patient's lip procumbency, but it would require additional prosthetic treatment.
The loss of a decayed tooth and adjunctive expenditure would be a burden to the patient.

The second alternative was distalization of the left mandibular posterior teeth without extraction of the mandibular left first premolar by
using conventional molar distalization methods. However, this option would depend considerably on patient cooperation and result in an
even longer treatment time than with extraction of the first premolars.

The third alternative was retraction of the anterior teeth with simultaneous distal movement of the mandibular posterior teeth by using
absolute anchorage. In this option, additional prosthesis would be avoided because of the retention of the mandibular left first premolar.
This option would preserve the mandibular left first premolar, shorten the treatment time, and result in a good result without patient
compliance. Therefore, this treatment plan was chosen.

Treatment Progress

The treatment plan involved sliding and loop mechanics in the maxilla and mandible, respectively, after the extraction of the maxillary
first premolars, the mandibular right first premolar, and the mandibular left second molar. After the extractions, fixed preadjusted
appliances (0.022- x 0.028-inch slot) and a 0.018-inch nickel titanium (Ni-Ti) archwire were placed in the maxillary arch, and 0.022- x
0.028-inch nontipped, nontorqued edgewise appliances and a 0.018-inch stainless-steel (S-S) archwire were placed in the mandibular arch

(Figure 5 ©=).

The maxillary posterior Mls (1.2 mm in diameter, 7 mm in length; Absoanchor AX12-107, Dentos Co, Taegu, South Korea) were
implanted into the buccal alveolar bone between the maxillary second premolars and first molars, and the mandibular posterior Ml (1.2 mm
in diameter, 6 mm in length; Absoanchor AX12— 106, Dentos Co) was implanted into the retromolar area. In the mandible, a ligature wire

was extended from the head of the MI, which was submerged by soft tissue, to the distal area of the mandibular left first molar (Eigure 5
O=).

Immediately after placement of the Mlis, an elastic chain force was loaded from the maxillary posterior MIs to the canine brackets on
both sides, retracting the maxillary canines to create enough space to align the anterior teeth. After the maxillary anterior teeth were
aligned, a 0.017- x 0.022-inch S-S archwire with anterior hooks was placed, Ni-Ti retraction force was applied from the maxillary posterior
Mis, and the six anterior teeth were retracted simultaneously (Figures 5 ©= and 6 ©=).

In the mandible, an elastic chain force was loaded from the extended ligature wire to the mandibular left first premolar, retracting the
mandibular left posterior teeth simultaneously to create enough space to retract the anterior teeth. After the mandibular left posterior teeth



were distalized into a Class Il molar relationship, a 0.019- x 0.025-inch S-S archwire with closing loops was placed, and the six anterior
teeth were retracted simultaneously (Figure 6 ©=).

After en masse movement, directional force control was used to promote a mandibular response after the removal of the mandibular third
molars and the MI (Figure 7 ©=). The treatment was completed with ideal archwires and cusp seating elastics. Lingual bonded retainers on
the six anterior teeth and circumferential clear retainers were delivered for both arches. The total treatment time was 30 months.

Treatment Results

The posttreatment facial photographs showed a nicely balanced and harmonious face by retracting the upper and lower lips (Figure 8
O=). The posttreatment casts illustrated a good interdigitation of the teeth and an acceptable overjet-overbite relationship (Figure 9 ©=).
The posttreatment panoramic radiograph (Figure 10 @=) revealed uprighting of the mandibular left first molar.

On cephalometric superimposition, the maxillary anterior teeth were bodily retracted with intrusion, the maxillary posterior teeth were
slightly intruded, the mandibular anterior teeth were retracted with uprighting, the mandibular posterior teeth were slightly extruded, and the
mandibular left posterior teeth were considerably distalized. The ANB angle was reduced by 1.5°, which resulted from a 1.5° decrease of
the SNA angle. The FMA was maintained by a vertical control of the dentition. The lower incisors were uprighted from 103.0° to 89.0° and
the Z-angle was improved from 55.5° to 68.0° (Table 1 ©=). All these changes contributed to improving the facial profile (Figures 11 @= and
12 @=),
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Bialveolar protrusion, which is characterized by dentoalveolar flaring of both the maxillary and mandibular anterior teeth, with resultant
protrusion of the lips and convexity of the face, is commonly seen in Asian populations.2 Facial esthetics is an important consideration in
orthodontic treatment particularly when extractions are considered. It is accepted in orthodontics that extraction of permanent teeth
reduces facial convexity. On the basis of the patient's chief complaint and the diagnosis of the malocclusion, extracting the maxillary and
mandibular first premolars is a viable option to decrease lip procumbency.

There are many clinical situations necessitating unusual extraction of molars that have extensive caries, large restorations, canal
fillings, and apical pathology. The second molar extraction is indicated when (1) they are severely carious, ectopically erupted, or severely
rotated; (2) mild-to-moderate arch length deficiencies exist with good facial profiles; and (3) there is crowding in the posterior area with a
need to facilitate first molar distal movement.£ The patient had a severely decayed mandibular second molar on the left side. Therefore, it
was removed as an alternative to the extraction of the first premolar.

When the second molars are extracted in a patient with bialveolar protrusion, distal movement of molars and maximum retraction of the
anterior teeth are essential to preserve healthy, sound premolars and achieve the treatment goals. Numerous extraoral and intraoral
appliances have been proposed for distalizing maxillary molars, but there have not been many studies of mandibular molar distalization.Z-&
These appliances have disadvantages such as the need for patient cooperation, tipping movement, anchorage loss, and flaring of the
incisors.

To date, clinical efficacy2=2 and stability23-14 of temporary skeletal anchorage devices have been widely described. It has turned out to
be a very efficient method in solving an orthodontic problem that could not be corrected by a conventional method.

With the use of the M, distalization of the mandibular left posterior teeth into the second molar extraction space and maximum en
masse retraction of the mandibular anterior teeth were possible without patient compliance. During retraction of the anterior teeth, Ml
anchorage (MIA) was used to prevent the mesial movement of the posterior teeth. After en masse movement of the anterior teeth,
periodontal surgical treatment for clearing the accumulated soft tissue over the crown of the first molar was accompanied with the removal
of the MI and third molar, and directional forces were applied. In the maxilla, the entire dentition was retracted with sliding mechanics by

using MIA according to the method previously described (Figure 13 ©=).11

The vertical and horizontal component of force is determined by the vertical position of ligature wire extended from the Ml head. The
mandibular left posterior teeth had a tendency toward distal tipping with slight extrusion. Therefore, the position of Ml head and extended
ligature wire should be carefully considered according to the type of malocclusion and the amount and direction of tooth movement
required.
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. Mils can provide absolute anchorage for distal movement of buccal teeth in a group and maximum retraction of the anterior teeth



without removal of premolars in a patient with bialveolar protrusion.

. MIA can simplify the treatment plan in the unusual mandibular second molar extraction treatment of Class | bialveolar protrusion.
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Table 1. Cephalometric Measurements?



Pretreatment Posttreatment

FMIA (°) 48.5 62.5
FMA (%) 28.5 28.5
IMPA (°) 103.0 89.0
SNA (%) 77.5 76.0
SNB (%) 73.5 73.5
ANB (%) 4.0 2.5
AOQ-BO (mm) ~5.0 -55
Occlusal plane angle (°) 15.5 16.0
FH to U1 (°) 113.5 106.0
Z-angle (°) 55.5 68.0
FHI (PFH/AFH) (%) 0.67 (52.0/76.5) 0.68 (52.0/77.0)

= FMIA indicates angle between Frankfort plane and mandibular
incisor axis; FMA, angle between Frankfort plane and mandibular
plane; IMPA, angle between lower incisor axis and mandibular
plane; SNA, angle between SN and NA; SNB, angle between SN
and NB; ANB, difference between the SNA and SNB angles; AO-
BO, distance between perpendiculars drawn from point A and point
B onto the occlusal plane; FH, Frankfort horizontal plane; Ul, max-
illary incisor axis; FH to Ul, angle between Frankfort plane and max-
illary incisor axis; FHI, ratio of PFH to AFH; PFH, linear measure-
ment from articulare, along a line tangent to the posterior border of
the mandible, to the intersection with the mandibular plane; and
AFH, linear measurement from palatal plane to mention, measured
perpendicular to palatal plane.
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Click on thumbnail for full-sized image.

Figure 1. Pretreatment facial and intraoral photographs

Click on thumbnail for full-sized image.

Figure 2. Pretreatment dental casts



Click on thumbnail for full-sized image.

Figure 3. Pretreatment panoramic radiograph

Click on thumbnail for full-sized image.

Figure 4. Pretreatment lateral cephalometric radiograph

Click on thumbnail for full-sized image.

Figure 5. Leveling and retraction of canines, 0.018-inch nickel titanium archwire in maxillary arch, 0.018-inch stainless-steel archwire
with omega loop stop in mandibular arch, and placement of microimplants

Click on thumbnail for full-sized image.

Figure 6. Distalization of mandibular left posterior teeth, en masse retraction of six anterior teeth in both arches

Click on thumbnail for full-sized image.

Figure 8. Posttreatment facial and intraoral photographs



Figure 9. Posttreatment dental casts
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Figure 10. Posttreatment panoramic radiograph
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Figure 11. Posttreatment lateral cephalometric radiograph

Click on thumbnail for full-sized image.

Figure 12. Cephalometric superimposition
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Figure 13. Schematic illustration of the use of microimplant (Ml) anchorage in the case of unusual extraction of Class | bialveolar
protrusion. (A) Before treatment. (B) Placement of MIs, leveling and canine retraction in maxillary arch, and distalizing force application
from Mls to mandibular posterior teeth. (C) En masse retraction of six anterior teeth by using sliding mechanics in maxillary arch and loop
mechanics after distalization of posterior teeth in mandibular arch. (D) Directional forces after periodontal surgical treatment with removal of
mandibular Mls. (E) Tweed occlusion. (F) Denture recovery
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