CASE REPORT

Extreme dentoalveolar compensation in the
treatment of Class III malocclusion
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The orthodontic treatment of an adult patient with a skeletal Class Il malocclusion, increased anterior facial
height, negative overjet, and bilateral posterior crossbite is presented. Treatment options included mandib-
ular first premolar or third molar extractions with dentoalveolar compensation or combined surgical-
orthodontic treatment. Mandibular third molar extraction with dentoalveolar compensation was the treatment
choice. Biofunctional brackets, with accentuated lingual crown torque on the maxillary incisors and
accentuated buccal crown torque on the mandibular incisors, were used. The anterior crossbite was
corrected with intermaxillary elastics from the palatal aspect of the maxillary incisors to the labial aspect of
the mandibular incisors. Class Il elastics moved the maxillary teeth mesially and assisted in retruding the
mandibular teeth. Patient compliance with the elastics was excellent, and satisfactory dentofacial esthetics
were achieved. This treatment protocol has rigorous indications, and it is not a routine plan. The
mechanotherapy and the pros and cons of this approach are discussed. (Am J Orthod Dentofacial Orthop

2005;128:787-94)

lass III malocclusion with a significant skeletal

component is an orthodontic challenge, espe-

cially when a conservative approach is re-
quested. An important factor for the successful treat-
ment of this malocclusion is the facial growth pattern.
A reduced lower anterior face height, deep overbite,
and passive lip seal, associated with a Class III maloc-
clusion, present a better prognosis, because treatment-
induced backward rotation of the mandible will assist in
camouflaging the anteroposterior (A-P) discrepancy.’
When an increased lower anterior face height is asso-
ciated with this malocclusion, surgical intervention is
the treatment of choice, because any orthodontically
induced mandibular clockwise rotation will increase the
vertical facial dimensions and, consequently, cause lip
incompetence.” For patients reluctant to undergo sur-
gery or who are satisfied with their facial appearance,
an alternative is to treat with dentoalveolar compensa-
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tion without correcting the underlying skeletal defor-
mity. However, what are the limits of dentoalveolar
compensation? Which mechanics provide significant
dentoalveolar changes without unfavorable side ef-
fects? In an attempt to answer these questions, we
present the orthodontic treatment of a patient with
long-faced, skeletal Class III malocclusion with man-
dibular prognathism and negative overjet.

DIAGNOSIS AND ETIOLOGY

A 27-year-old woman came to the private office of
the second author for orthodontic treatment. Her major
reason for seeking treatment was to improve her facial
esthetics. Clinical examination showed a typical skele-
tal Class III facial pattern, with severe mandibular
prognathism, retruded upper lip, procumbent lower lip,
and increased lower anterior face height. Her intraoral
examination showed Class III molar and canine rela-
tionships with anterior and transverse bilateral cross-
bites (Fig 1). Slight irregularity of the maxillary and
mandibular teeth was evident, and the curve of Spee
was mild (Fig 2). The panoramic radiograph showed
the absence of the right maxillary second premolar and
the mandibular first molar, and the left maxillary and
mandibular first molars (Fig 3). Cephalometrically, the
patient had a short posterior face height characterized
by a short ramus and high gonial and mandibular plane
angles, and a proportionally increased lower anterior
face height.” The maxillary central incisor was in good
relationship with the basal bone, but the mandibular
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Fig 1. Pretreatment facial and intraoral photographs.

central was lingually tipped, compensating for the A-P
discrepancy (Fig 4, Table). There was sound periodon-
tal support, indicating that conventional orthodontic
therapy could be undertaken.

TREATMENT OBJECTIVES

Overall treatment objectives consisted of correcting
the compensatory tipping of the mandibular incisors
and the A-P basal relationship by surgically advancing
the maxilla and retruding the mandible. These changes
were expected to greatly improve the patient’s facial
esthetics. Limited treatment objectives were to correct
the occlusal discrepancies by means of dentoalveolar
compensation, which would produce some facial im-
provement.

TREATMENT ALTERNATIVES

Based on the objectives, 2 treatment options were
proposed. To attain the overall objectives, combined
surgical and orthodontic treatment with maxillary ad-
vancement and mandibular setback was proposed.
However, the risks and treatment expenses would be

high. The second option consisted of correcting the A-P
discrepancy by means of maxillary and mandibular
dentoaveolar compensation. To maximize mandibular
dentoaveloar compensation, this protocol could involve
extracting the mandibular third molars to permit up-
righting the mesially inclined second molars and to
obtain space to retract the mandibular teeth. Although
the risks and costs of this option were lower than the
other option, it demanded more time and high patient
compliance. The patient chose the second option, be-
cause she thought that the esthetic improvement possi-
ble with surgery would not be worth the increased cost
and risk. She was reluctant to undergo surgery and was
willing to accept a less-than-ideal result. Therefore,
nonsurgical orthodontic treatment with extraction of
mandibular third molars was performed to correct the
occlusal malrelationship and to improve her facial
esthetics.

TREATMENT PROGRESS

The malocclusion was treated with the preadjusted,
.022 X .028-in Biofunctional System (Dentaurum,
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Fig 2. Pretreatment study models.

Fig 3. Pretreatment panoramic radiograph.

Pforzheim, Germany). Leveling and alignment of max-
illary and mandibular arches began with round, stain-
less-steel wires. Concurrently, Class III elastics were
combined with an anterior, intermaxillary elastic from
palatal buttons on the maxillary central incisors to the
mandibular incisor brackets to correct the anterior
crossbite. Use of this elastic system continued up to
placement of .017 X .025-in stainless-steel and nickel-
titanium archwires in the maxillary and mandibular
arches, respectively. Class III elastics and the afore- Fig 4. Pretreatment cephalometric tracing.
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Table. Pretreatment and posttreatment cephalometric
values

Measurement Pretreatment Posttreatment
SNA 83.3° 87.4°
A-Nperp 5.1 mm 9.1 mm
Co-A 80.5 mm 80.4 mm
SNB 89.3° 88.4°
P-Nperp 22.6 mm 24.3 mm
Co-Gn 124.6 mm 124.6 mm
Ar-Go 48.1 mm 49 mm
Gonial angle 147° 147°
NAP -15.2° -6.6°
ANB -6° -1°
PoOr-MP 27.8° 26.9°
Wits —19 mm -0.9 mm
SN-GoGn 37.6° 37.7°
SN-OP 20.3° 1.5°
ANS-Me 63.6 mm 65.2 mm
Ul.NA 24° 36.9°
Ul-NA 4.1 mm 6.2 mm
L1.NB 11° 11.1°
L1-NB 1.1 mm 1 mm
IMPA 62.8° 64.3°
P-NB 1.5 mm 4.5 mm
Ul.L1 151° 133°
GI’'Sn-Pog’ 174.3° 174.4°
H.NB —4.2° -0.4°
Mentolabial sulcus 2.3° 4.1°
Nasolabial angle 102° 81.2°
Overjet -5.4 mm 4.1 mm
Overbite 2.5 mm 1.5 mm
Molar relationship 14.3 mm 4.7 mm

A-Nperp, linear distance from A-point to perpendicular to Frankfort-
plane through N; P-Nperp, linear distance from pogonion to perpen-
dicular to Frankfort plane through N; Ar-Go, linear distance from
articular to gonion; PoOr-MP, angle between line through porion and
orbitale and mandibular plane (mandibular plane angle); SN-OP,
angle between SN line and occlusal plane; ANS-Me, linear distance
from anterior nasal spine to menton (lower anterior face height);
UI.NA, angle between maxillary central incisor long axis and NA
line; U1-NA, linear distance from labial surface of maxillary central
incisor to NA line; L1.NB, angle between mandibular central incisor
long axis and NB line; LI-NB, linear distance from labial surface of
maxillary central incisor to NB line; P-NB, linear distance from
pogonion to NB line; UI.LI, angle between maxillary and mandib-
ular central incisors long axes; GI'Sn-Pog', angle formed between
soft tissue glabella, subnasale, and pogonion; Mentolabial sulcus,
angle between labrale inferior, point of greatest concavity between
lower lip and soft tissue chin, and soft tissue pogonion; Molar
relationship, linear anteroposterior distance between mesial surface
of maxillary left first molar and mean mesial surface of mandibular
second molar.

mentioned rectangular archwires were used for 12 and
6 months, respectively. Thereafter, ideal .017 X .025-in
stainless-steel archwires were placed. After 6 months of
treatment, the decision was made to extract the man-
dibular third molars to maximize mandibular dentoal-
veolar retraction. The Class III bracket system applied
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lingual crown torque on the maxillary anterior teeth
(0°) and labial crown torque on the mandibular anterior
teeth (+14°) to counteract the Class III elastics. The
maxillary and mandibular canine slots were angulated
13° and 0°, respectively. The posterior crossbite was
corrected by using wider maxillary archwires and a
wider (0.6-mm) auxiliary buccal archwire, and by
improving the A-P tooth relationship. After the anterior
crossbite was corrected and a good occlusal relation-
ship was attained, detailing and finishing were under-
taken (Fig 5). Patient compliance in using the elastics
was excellent. Total treatment time was 35 months. On
the day of debonding, a maxillary Hawley retainer was
delivered, and a mandibular canine-to-canine retainer
was bonded.

TREATMENT RESULTS

The posttreatment extraoral photographs show gen-
eral improvement in the facial profile. The upper lip
was protruded because of maxillary incisor proclina-
tion. Posttreatment intraoral photographs and dental
casts show satisfactory dental alignment, Class I canine
relationship on both sides, and normal overjet and
overbite (Figs 6 and 7). The patient was satisfied with
her teeth and profile. Good intercuspation, interproxi-
mal contacts, and satisfactory root parallelism were
achieved (Fig 8). The final cephalometric tracing and
superimposition show that the maxillary incisors were
protruded and tipped labially, and the maxillary molars
were displaced mesially and extruded. The mandibular
incisors were extruded and retracted (not apparent in
the cephalometric measurements because of a concom-
itant retrusion of B-point), and the second molars were
tipped distally (Figs 9 and 10, Table). As a conse-
quence, there was a counterclockwise occlusal plane
rotation. An appropriate dentoalveolar response was
essential for success in this case.

DISCUSSION

The satisfactory occlusal and esthetic results ob-
tained were due to significant dentoalveolar compensa-
tion and excellent patient compliance with elastics.
With such a large initial dental and skeletal A-P
discrepancy, one would rarely think of dentoalveolar
compensation.*> The changes contributing most to the
correction were maxillary incisor proclination, and the
extrusion and bodily retrusion of the mandibular inci-
sors with concurrent alveolar remodeling. These
changes produced a counterclockwise rotation of the
occlusal plane as expected (Table).® Obviously, a
surgical approach would have produced even better
occlusal and esthetic results.”’ The patient was reluc-
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Fig 5. Intraoral progress photographs showing correction of anterior and posterior crossbites and

use of vertical intermaxillary elastics.

Fig 6. Posttreatment facial and intraoral photographs.

tant to undergo surgery, and she demonstrated a very
compliant attitude toward the treatment demands.
Although there are many nonsurgically treated
adult Class III case reports,®!? few show such signifi-
cant dental and skeletal discrepancies.® It is not ex-
pected that the dentoalveolar portions of the maxilla
and the mandible will respond with significant remod-
eling after incisor movement.'*'> It is speculated that
alveolar response to incisor movement resulted from
the bracket system and the mechanics. Maxillary and
mandibular preadjusted incisor brackets for Class III

treatment usually have accentuated labial and lingual
crown torque, respectively, to compensate for the A-P
basal-bone discrepancy.'®'® However, in the Biofunc-
tional technique, the torque on these teeth is reversed; ie,
there is accentuated lingual crown torque on the maxillary
incisors and accentuated labial crown torque on the
mandibular incisors.'” As the Class III elastics apply
forces tending to tip the maxillary incisors labially and the
mandibular incisors lingually, the built-in torque coun-
teracts their effect, and the teeth are subjected to bodily
movement. Perhaps this bodily movement induces a
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Fig 7. Posttreatment study models.

Fig 8. Panoramic radiograph taken 2 months before
appliance removal.

greater alveolar remodeling response.”’*' Besides

counteracting the Class III elastic effects, these torques
tend to correct initial incisor inclination, especially in
the mandibular arch.?? Our results show that the torques
maintained the mandibular incisor inclination. How-
ever, despite the compensating lingual torque in the
maxillary brackets, the Class III elastic force still
caused proclination of these teeth (Figs 9 and 10;
Table).

Dentoalveolar changes improved the soft tissue

Fig 9. Posttreatment cephalometric tracing.
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Fig 10. Superposition of initial and final tracings on SN
at S.

profile, with protrusion of the upper lip and slight
retrusion of the lower lip (Figs 6 and 9); this is usually
expected in camouflage treatment.®?®

Because the initial transverse discrepancy was only
mild,>* the bilateral posterior crossbite was corrected
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by widening the maxillary archwires and using inter-
maxillary elastics. When such dramatic dentoalveolar
changes are observed, a main concern is periodontal
support.'® For maxillary incisors, the secondary effects
could include resorption of the labial cortical plate with
subsequent gingival recession, dehiscence, or fenestra-
tion. With mandibular incisors, it could be lengthening
of the clinical crown or resorption of the lingual cortical
plate.'® However, none of these problems was detected.
Periodontal evaluation showed a healthy condition 2
years posttreatment (Fig 11). This favorable response
probably occurred because the patient’s initial peri-
odontal condition was good; attached gingivae and
plaque control were adequate.?” Periodontally compro-
mised patients might not have such a satisfactory
result.?

Extraction of the mandibular third molars could be
considered a controversial treatment decision. This
procedure was undertaken to allow distal movement of
the mandibular teeth to correct the A-P relationship. It
could be argued that these teeth should have been
maintained. However, as a mandibular superimposition
demonstrated (not shown), extraction of the third mo-
lars allowed the second molars to tip distally, facilitat-
ing A-P correction, even though the tipping was not
considerable. However, the maxillary third molars are
out of occlusion and could extrude. This problem can
be overcome by splinting them to the second molars.>’
In addition, extraction of the third molars helped
control the vertical dimension in a patient who had a
clinically long face.”® An alternative and more common
procedure would be to extract the mandibular first

Fig 11. Two-year follow-up posttreatment periapical radiographs.
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premolars.29 Nevertheless, because the first molars
were already absent, it was believed that space closure
would be more difficult, especially on the right side
where the second premolar and second molar roots
were divergent.

CONCLUSIONS

In undertaking the decision to treat such a severe
Class III condition through dentoalveolar compensa-
tion, the clinician must weigh carefully the benefits and
costs of this choice.’**! Considering the reluctance of
the patient to undergo surgery, if the benefits outweigh
the costs, this approach can be chosen. Otherwise, it
would be better not to engage in heroic orthodontic
treatment in which a satisfactory result cannot be
predicted. The mechanical technique described—Class
IIT elastics and decompensating torque in the incisors—
seemed to provide a stable dentoalveolar response in
this patient.
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