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Late Expression of Class Ill Malocclusion
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Early intervention in a Class III
case with some combination
of a protraction face mask, Frinkel
and fixed appliances, and a chin
cup generally has a good progno-
sis,'2 as long as the patient is fol-
lowed until growth has ceased.?
Late Class III manifestation, on
the other hand, can severely com-
plicate orthodontic treatment.
While exacerbation of a known
Class IIT malocclusion is not
uncommon,®8 late expression in a
previously diagnosed Class I mal-
occlusion is rare.>10

This article describes a pa-
tient who was initially diagnosed
with a Class I malocclusion, but
developed a Class III tendency

that worsened after completion of
treatment. The Class III maloc-
clusion manifested itself in an
unusual asymmetrical pattern,
becoming evident first on the
right side and later on the left.

Diagnosis and
Treatment Plan

A male age 13 years, 9
months, presented at our ortho-
dontic clinic with the chief com-
plaint of dental crowding (Fig. 1).
He had a Class I malocclusion
with a normal transverse inter-
arch relationship and 4mm of
maxillary and mandibular ante-
rior crowding. The maxillary

right lateral incisor was in cross-
bite with the mandibular right
canine. The patient’s facial ap-
pearance was harmonious and
symmetrical, with competent lips.
A panoramic radiograph showed
that all teeth were present except
the mandibular right third molar.
Cephalometric analysis revealed
a Class I skeletal relationship with
proportional jaws and the cranio-
facial pattern in equilibrium
(Table 1). The lower anterior
facial height was somewhat short,
and the mandibular incisors were
upright in the basal bone.

The treatment plan was to
eliminate the dental crowding and
establish a good occlusion. Two
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Fig. 1 13-year-old male patient with Class | malocclusion, maxillary and
mandibular anterior crowding, and maxillary right lateral incisor in
crossbite before treatment.
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TABLE 1
CEPHALOMETRIC DATA
Post- Post- Post-
Norm* Pretreatment Norm* Treatment Retention Retreatment

SNA 80.7° 78.1° 81.4° 77.9° 75.4° 75.9°
Co-A* 96.5mm 80.4mm 100.0mm 84.3mm 84.3mm 84.3mm
SNB 77.3° 76.5° 78.2° 78.4° 79.6° 78.7°
Co-Gn* 126.5mm 108.0mm 133.6mm 117.6mm 122.9mm 123.0mm
ANB 3.4° 1.6° 3.2° -0.5° -4.2° -2.8°
NAP 5.2° 1.9° 4.4° -3.0° -12.0° -9.8°
Mx-MdDif* 30.0mm 27.6mm 33.0mm 33.3mm 38.6mm 38.7mm
FMA 27.7° 24.9° 28.7° 27.4° 29.4° 29.8°
SN-Occ 15.4° 21.8° 12.9° 19.6° 17.2° 13.7°
NS-GoGn 32.9° 33.2° 32.6° 34.4° 36.0° 36.3°
NSGn 67.6° 68.6° 67.3° 69.2° 67.5° 67.6°
LAFH 74.3mm 58.6mm 79.5mm 64.1mm 66.4mm 66.5mm
U1-NA 21.9° 21.3° 23.8° 31.5° 31.8° 33.7°
U1-NA 4.3mm 3.9mm 5.5mm 5.9mm 6.3mm 7.4mm
L1-NB 25.1° 18.4° 26.4° 16.9° 14.0° 6.6°
L1-NB 4.9mm 3.2mm 6.1mm 1.7mm 2.2mm 0.2mm
Nasolabial 111.0° 114.8° 111.0° 100.6° 119.3° 119.5°
H-NB* 7-15° 10.9° 7-15° 11.8° 1.7° 1.0°

*Norms correspond to ages 14 and 16.!"" Co-A (effective maxillary length) = linear distance between condylion and A point. Co-Gn (effective
mandibular length) = linear distance between condylion and gnathion. Mx-MdDif = difference between Co-A and Co-Gn. H-NB = angle formed
between H line (tangent to soft-tissue chin and upper lip) and NB line.

options were considered: extrac-
tion of four premolars or expan-
sion of the maxillary arch and
buccal tipping of the mandibular
posterior teeth to gain space in
both arches.!> Because the crowd-
ing was considered moderate and
the patient was young, we felt that
extractions could make the profile
too retrusive. Therefore, the sec-
ond option was chosen.

Treatment Progress

A Quad Helix* expansion
appliance was placed and acti-
vated for Smm of expansion.
After expansion was completed,
fixed appliances were bonded in
both arches to level and align the
dentition. Larger archwires were
used in the lower arch to tip the

*Rocky Mountain Orthodontics, 650 W.
Colfax Ave., Denver, CO 80204; www.
rmortho.com.
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posterior teeth buccally.

After seven months of level-
ing and alignment, a developing
Class III relationship was noted
on the right side, with the right
central and lateral incisors in
crossbite and slight deviations of
the mandibular dental midline
and chin to the left. To correct
this Class III canine relationship,
the anterior crossbite, and the
midline deviation, we extracted the
mandibular right first premolar.
The patient and his parents were
not concerned about the mild chin
deviation, since it did not compro-
mise his facial appearance.

Treatment Results

After 25 months of treat-
ment, the fixed appliances were
removed. The final occlusion
showed a reasonable Class I
canine relationship on both sides

and Class III and Class I molar
relationships on the right and left
sides, respectively (Fig. 2A). The
maxillary incisors were tipped
labially and the mandibular inci-
sors slightly uprighted and retrud-
ed (Fig. 2B). Cephalometric
analysis indicated an increase in
the maxillomandibular differen-
tial toward a Class III malocclu-
sion, along with a reduction in
ANB (Table 1). A maxillary
Hawley retainer was prescribed to
be worn for two years. A 3-3 lin-
gual retainer was bonded in the
mandibular arch and was still in
place eight years later.

At age 24, the patient re-
turned, complaining of lower lip
protrusion and anterior crossbite.
Clinical evaluation showed a uni-
lateral Class III canine and molar
relationship on the left side, with
a negative overjet of 2mm (Fig.
3A). ANB had decreased to —4.2°,
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Fig. 2 A. Patient after 25 months of fixed appliance treatment. B. Superimposition of pre- and post-treatment
cephalometric tracings.
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Fig. 3 A. Post-retention records taken eight years and two months after end of active treatment, showing
unilateral Class Ill canine and molar relationship on left side. B. Superimposition of post-treatment and
post-retention cephalometric tracings.
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Fig. 4 Bilateral Class Il elastics in place, along with anterior intermaxillary elastic from palatal buttons on

maxillary incisors to labial hooks on mandibular incisors.

and the maxillomandibular dif-
ferential had increased by another
5.3mm (Fig. 3B, Table 1). Due to
the severity of the malocclusion,
the patient agreed to retreatment.

Retreatment Options

We proposed two retreat-
ment options: surgical-ortho-
dontic correction with maxillary
advancement, or orthodontic
treatment involving extraction
of the mandibular left first pre-
molar.'e'7 Although the surgical-
orthodontic approach was advo-
cated as likely to provide superior
results, the patient was extremely
reluctant to undergo surgery and
viewed his skeletal discrepancy
as mild. Therefore, we proceeded
with the nonsurgical option.

Retreatment Progress

After extraction of the man-
dibular left first premolar, .022"
x .028" preadjusted edgewise
appliances were bonded in both
arches. Leveling and alignment
began with .014" and then .016"
nickel titanium archwires. After
three months, .016" stainless steel
and .018" x .025" nickel titanium
wires were placed in the upper
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and lower arches, respectively,
and asymmetrical anterior retrac-
tion was initiated in the lower
arch. Bilateral Class III elastics
were placed, with greater forces
on the left side. An anterior inter-
maxillary elastic was attached
from palatal buttons on the max-
illary central incisors to labial
hooks on the mandibular incisors
(Fig. 4). This anterior elastic was
worn for three months, until a
positive overjet was obtained,
while the bilateral Class 11 elas-
tics were used until three months
after closure of the left premolar
extraction space, for a total of 10
months.

After finishing and detail-
ing, the fixed appliances were
removed and a maxillary Hawley
plate and bonded mandibular
4-to-4 retainer were delivered.
The patient was referred for res-
toration of the mandibular left
central incisor and left first molar
and the maxillary right lateral
incisor. Total retreatment time
was 27 months.

Retreatment Results

A significant improvement
in the patient’s occlusion resulted
in a noticeably more esthetic pro-

file (Fig. 5A). Bilateral Class 111
molar and Class I canine relation-
ships were achieved, and a slight
maxillary protrusion and man-
dibular retrusion produced a
clockwise rotation that improved
the maxillomandibular relation-
ship and reduced the facial con-
cavity. The occlusal plane was
rotated slightly counterclockwise,
as is often the case when Class I11
elastics are used.”!82! The maxil-
lary incisors were tipped labially
and protruded, and the mandibu-
lar incisors were lingually tipped
and retruded, improving the lip
position (Fig. 5B, Table 1). Mild
root resorption was noted.

Discussion

This patient’s initial records
could not have predicted his sub-
sequent dental abnormality. He
exhibited a Class I dental relation-
ship, with no cephalometric indi-
cation of a developing Class III
malocclusion.?223 The mandibular
incisors showed a slight Class 111
tendency due to their subtle lin-
gual inclination,® but such incli-
nations can also be found in Class
II cases.2* There was no family
history of Class III malocclusion.

Seven months into treat-
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Fig. 5 A. Patient after 27 months of retreatment. Radiographs show mild root resorption and minor maxillary
protrusion and mandibular retrusion. B. Superimposition of post-retention and post-retreatment cephalo-
metric tracings.
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ment, the patient developed a
Class III relationship on the right
side. In an average male patient of
this age, the effective mandibular
length (Co-Gn) would be expect-
ed to increase twice as much as
the effective maxillary length
(Co-A).32 In this patient, the
effective maxillary length in-
creased by 3.9mm during the
treatment period, while the effec-
tive mandibular length increased
by 9.6mm—1.8mm more than
expected. The Class III relation-
ship on the right side probably
appeared as a consequence of this
unusual mandibular overgrowth.
Still, there were no clinically evi-
dent skeletal discrepancies, and
treatment was resumed after ex-
traction of the mandibular right
first premolar.?”

A more accentuated man-
dibular growth tendency contin-
ued in the post-treatment years,
resulting in a complete Class III
malocclusion on the left side.
Maxillary protrusion (SNA) de-
creased by 2.5° and the effective
maxillary length remained un-
changed, while the effective man-
dibular length increased by
5.3mm (Table 1). This pattern
produced a reduction in ANB and
more of an increase in the maxil-
lomandibular differential than
would be expected in the patient’s
age group.?® Therefore, it seems
likely that the late Class III mal-
occlusion was caused by an
absence of maxillary growth in
combination with an overgrowth
of the mandible.?® A more unusu-
al aspect of this case is the asym-
metrical manifestation of the
Class IIT malocclusion, with an
interval of several years between
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the right and left sides.%

Unusual mandibular growth
could be precipitated by condylar
hyperplasia during or after ortho-
dontic treatment. In this patient,
however, we observed none of the
common indications of hyperpla-
sia, including severe facial asym-
metry, excessive condylar neck
length and/or head width, TMJ
complaints, open bite on the af-
fected side, a history of facial or
mandibular trauma or injury, and
hereditary or hormonal distur-
bances such as acromegaly.30-32

How could the late develop-
ment of such an abnormal dental
relationship have been prevented?
After the unilateral Class III rela-
tionship developed on the right
side, the case should have been
handled as a Class III malocclu-
sion, with follow-up visits sched-
uled every three months to
monitor mandibular growth.’? A
chin cup or a functional appliance
could have been prescribed until
the end of the growth period.3
Although relapse of Class II or
Class III malocclusion is not un-
common, whether a patient has
been treated with intermaxillary
elastics,* headgear, or removable
or fixed-functional appliances,3¢-38
more active retention in this case
might have reduced the Class 111
tendency or at least prompted
early retreatment, when the dis-
crepancy would have been more
amenable to conservative ortho-
dontics.

We are optimistic that our
patient’s skeletal correction will
be stable, since he is now well
beyond the active growth peri-
0d.*40 The reasonably successful
occlusal and esthetic results

obtained in retreatment of this
case are a credit to the patient’s
excellent compliance in elastic
wear, motivated in part by his
reluctance to undergo surgery. He
did finish with a less-than-ideal
maxillary incisor display and an
excessive mandibular incisor dis-
play, due to counterclockwise
rotation of the occlusal plane from
the use of Class III elastics. It
seems evident that a surgical
approach could have produced a
superior skeletal correction and a
somewhat more esthetic dental
display. Since the patient’s pri-
mary concerns were his dental
alignment and avoidance of sur-
gery, however, we feel that a rea-
sonable result was obtained.!#142

Conclusion

Careful observance of oc-
clusal features suggesting a latent
Class III tendency may help the
clinician anticipate a delayed
manifestation, either during or
after treatment. Special attention
should be given to patients exhib-
iting signs of such late growth,
with active retention used to pre-
vent relapse and follow-up visits
scheduled every three months to
monitor the patient’s growth and
occlusal relationship. Parents must
receive detailed information on
the pretreatment consent form
and should understand that this
kind of growth pattern is unpre-
dictable and may complicate
treatment, sometimes to the point
of requiring surgery.
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