
Improving an insufficient in-
cisor display is essential in

building an attractive smile. It
becomes particularly critical in
Class III patients who lack upper
lip support because of a deficient
maxilla. Forward and downward
maxillary protraction will usual-
ly increase the incisor display in
such cases.

This report shows the treat-
ment of an adult skeletal Class
III patient, with a rapid palatal
expander (RPE), modified lip
bumper, and intermaxillary elas-
tics used to extrude the maxillary
dentition in a forward and down-
ward direction.

Diagnosis

An 18-year-old female pre-
sented with the chief complaints

of midfacial concavity and a pro-
trusive chin (Fig. 1). A minimal
upper incisor display made her
smile unappealing to her. The pa-
tient had undergone nonextrac-
tion orthodontic treatment as an
adolescent to “straighten her
front teeth”. Unfortunately, she
experienced a skeletal Class III
growth pattern after treatment.

The diagnostic evaluation
revealed bilateral Class III ca-
nine and molar relationships, a
1.5mm overjet, and a .5mm over-
bite. The upper incisors were se-
verely proclined, and the lower
incisors moderately retroclined,
with minor spacing in the lower
anterior area. In the frontal full
smile view, less than 20% of the
maxillary incisor crowns was re-
vealed. Oral hygiene and overall
periodontal health were excel-

lent.
Cephalometric measure-

ments indicated a Class III hori-
zontal relationship, with an ANB
differential of –5.5° (Table 1).
The maxilla was retrusive rela-
tive to the cranial base, as re-
flected in the patient’s mild mid-
facial concavity. Her lower facial
height was short, and she had a
brachyfacial vertical pattern.

Treatment Planning

The patient was more con-
cerned about her facial appear-
ance than her occlusion. Reduc-
ing the prognathic appearance of
the mandible and adding fullness
in the midface were her main
treatment objectives. Because
the lack of incisor display could
be expected to worsen with
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aging, another important goal
was to increase her upper incisor
display at rest and in full smiling.
Other treatment objectives were
to eliminate the lower anterior
spacing, increase the overbite,
and establish Class I canine and
molar relationships.

Three treatment options
were considered. The first was to
use a maxillary Le Fort I posteri-
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Fig. 1 18-year-old female patient with skeletal Class III malocclusion and lack of upper incisor display in
smile.

Fig. 2 Heavy intermaxillary elastics worn between transpalatal arch and
modified lip bumper for orthopedic forward and downward traction of
maxilla.



or impaction with anterior down-
ward fracture and advancement
of the maxilla, combined with a
bilateral sagittal split mandibular
setback osteotomy, to rotate the
occlusal plane and lower face in
a clockwise direction. Presurgi-
cal nonextraction orthodontics
would involve leveling, align-
ment, and arch coordination. The
patient refused the jaw surgery;
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Fig. 4 Patient after 28 months of treatment.

Fig. 3 Orthodontic protraction and extrusion of maxillary dentition with
Class III and anterior vertical elastics to lip bumper hooks.



moreover, surgical advancement
of the maxilla could have wid-
ened the alar base and thus made
her nose unattractive.

A second alternative was
nonextraction orthodontic treat-
ment using conventional Class
III mechanics, which would am-
eliorate the patient’s protrusive
appearance by rotating the man-
dible clockwise. In this plan,
however, the correction of the
Class III relationship would have
worked against the goal of im-
proving the incisor display.

The third possible treat-
ment plan involved protraction
and extrusion of the entire max-
illary dentition after rapid palatal
expansion. Based on similar
cases, we felt that protraction of
the entire maxilla and extrusion
of the upper incisors could be
achieved by using a modified lip
bumper with anterior hooks for
intermaxillary elastics. This
plan, which was selected in con-
sultation with the patient, would
reduce her midfacial concavity
through forward and downward
protraction of the maxilla.
Extrusion of the maxillary ante-
rior teeth would rotate the oc-
clusal plane clockwise and thus
improve the incisor display. The
profile would also be favorably
affected by extrusion of the pos-
terior teeth, since clockwise ro-
tation of the mandible tends to
increase lower facial height and
decrease mandibular projection.

Treatment Progress

The RPE was a Hyrax* de-
sign with a midline screw and
bands on the first premolars  and

molars. Hooks were added to the
first premolar bands to facilitate
maxillary protraction. After the
RPE was cemented, the jack-
screw was opened two quarter-
turns a day, once in the morning
and once in the evening. Con-
currently, the patient wore a fa-
cial mask, with a heavy down-
ward and forward protraction
force of 600-700g per side ap-
plied from the premolar hooks to
extrude the posterior segment.
Once space was opened between
the central incisors and adjacent
to the lower first molars, the RPE
was replaced with a passive
transpalatal arch.

Molar tubes were banded
for passive insertion of an .045"
stainless steel lip bumper, modi-
fied slightly to incorporate two
anterior hooks. The anterior bow
was adjusted vertically to the
level of the gingival margin and
held 5mm away from the man-
dibular incisors. Intermaxillary
elastics with a force of 350-400g
per side were worn full-time be-
tween the transpalatal arch and
the lip bumper hooks (Fig. 2).

Five months into treatment,
both arches were bonded with
.022" × .028" Spirit MB** pre-
adjusted appliances, and initial
archwires were placed. The force
of the elastics was reduced to
150-200g per side, and the con-
figuration was changed to an in-
verted triangle, so that the elas-
tics would exert a downward and
forward pulling force on the
maxillary teeth to improve the
incisor display (Fig. 3).

Three months later, the pa-
tient experienced discomfort in
the lower right third molar area,

and the lower third molars were
extracted. A reverse curve of
Spee was added to the lower
archwires, which were progres-
sively increased to .019" × .025"
stainless steel.

After 15 months of fixed
appliance treatment, a progress
cephalogram showed 3mm of in-
cisor display in repose. The
lower archwire was then flat-
tened, and vertical anterior elas-
tics were continued for the re-
mainder of treatment.

After 28 months of treat-
ment, the fixed appliances were
removed, and upper and lower
lingual 3-3 fixed retainers and
wraparound removable plates
were delivered.

Treatment Results

The patient’s profile im-
proved with the increase in max-
illary projection and lower facial
height (Fig. 4). Class I canine
and molar relationships were es-
tablished, with ideal overjet and
overbite. A more feminine and
attractive smile was attained as
the incisor display gradually in-
creased to 90% (Fig. 5).

The entire maxillary denti-
tion was extruded through ortho-
pedic forward and downward
traction, as seen in the overall su-
perimposition. Consequently,
the mandibular plane rotated
downward and backward, reduc-
ing the skeletal Class III tenden-

*Registered trademark of Dentaurum, Turn-
strasse 31, 75228 Ispringen, Germany.

**Registered trademark of Ormco/“A”
Company, 1717 W. Collins Ave., Orange,
CA 92867.
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cy and prognathic appearance.
SNB improved by 2°, and the
ANB differential decreased to
–3.7° (Fig. 6, Table 1). The retro-
clination of the maxillary anteri-
or teeth and lengthening of the
maxillary incisors relative to the
upper lip improved the smile by
increasing the incisor display.
Superimposition on the palatal
plane showed 1.2mm of maxil-
lary molar extrusion. The mandi-
bular superimposition demon-
strated a slight retraction and an-
terior tipping of the mandibular
incisors and distal tipping and
extrusion of the molars. L1-

GoMe increased by 7.2°.
After one year of retention,

the patient has shown little
change in her incisor display and
overall facial appearance.

Discussion

Sarver has emphasized the
importance of incisor display in
today’s dynamic, three-dimen-
sional patient evaluation.3,4 Lack
of upper incisor display can
make a person look older, be-
cause a steady decrease in upper
incisor display and a correspond-
ing increase in lower incisor dis-

play are associated with aging.5

Increasing a patient’s maxillary
incisor exposure can thus pro-
vide a more youthful appear-
ance.3,6

Unfortunately, many ortho-
dontists have unintentionally re-
duced the amount of incisal-gin-
gival display by using utility
arches with an accentuated curve
to intrude the upper or lower in-
cisors. Long-term usage of these
intrusion mechanics has often
produced undesirable flattening
of the smile arc, as observed by
Zachrisson6 and by Ackerman
and colleagues.7

Fig. 5 Progressive increase in upper incisor display seen in full smile views. A. Before treatment. B. Pro-
gress. C. After treatment.

Fig. 6 Superimposition of pre- and post-treatment cephalometric tracings, showing increased distance from
inferior border of upper lip to upper incisal edge, increase in anterior facial height, and extrusion of upper and
lower molars.
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In a previous article, we
raised the possibility of intruding
the entire maxillary dentition in a
skeletal Class II patient with ver-
tical excess.8 Here, the opposite
approach was employed: the en-
tire maxillary dentition was ex-
truded using heavy elastic forces
transmitted by a modified lip
bumper and facilitated by rapid
palatal expansion. Although the
patient began with an acceptable
occlusion, a relatively long peri-
od of orthodontic treatment was
required to produce a significant
facial improvement. Flaring of
the upper incisors, a common
dental compensation seen in ske-
letal Class III patients, contri-
butes to insufficient incisor ex-
posure. Conventional Class III
orthodontic treatment may fur-
ther flatten the occlusal plane,
reducing the upper incisor dis-
play and compromising the es-
thetic result. In this case, by
using Class III elastics with an
inverted triangular configuration
and adding a reverse curve of
Spee to the lower archwire, the
Class III malocclusion was cor-
rected and the incisor display
was improved.

Lip bumpers are normally
used for preservation of molar
anchorage9 and to gain space in
the mandibular arch.10,11 The
modified lip bumper used here
allows a heavy protraction force
to be delivered to the maxillary
dentition, producing an orthope-
dic change in a downward and
forward direction. The elastic
force was distributed to the
lower molars, moving them dis-
tally and preventing the lower in-
cisors from further uprighting

and extruding as the upper in-
cisors were extruded. Some ante-
rior tipping of the lower incisors
was observed, as has been de-
scribed elsewhere in connection
with lip bumper treatment.9,12

It is widely accepted that
the older the patient, the poorer
the prognosis of maxillary sutur-
al opening. There have been re-
ports of successful rapid palatal
expansion without adjunctive

surgery in young adults,13,14how-
ever, as occurred in the present
patient. Opening of the suture
was evidenced by the creation of
a diastema between the central
incisors, with no pain reported.
Because the patient had a defi-
cient buccal overjet, palatal ex-
pansion not only stabilized the
occlusion, but also facilitated the
orthopedic maxillary protrac-
tion.15

TABLE 1
CEPHALOMETRIC DATA

Pretreatment Post-Treatment

Facial
UL-E line –3.8mm –2.5mm
LL-E line –0.3mm 0.2mm
U1-ULI* 1.6mm 3.8mm

Anteroposterior Skeletal
SNA 76.5° 76.2°
SNB 82.0° 80.0°
ANB –5.5° –3.7°
SNP 83.5° 82.1°
Facial angle 93.7° 93.2°
Convexity –14.6° –12.7°

Vertical Skeletal
GoMeSN 29.0° 30.9°
MPA 20.2° 21.2°
OP-MP 6.0° 5.9°
ANS-Me 64.3mm 66.5mm

Dental-Dentoalveolar
Overjet 1.5mm 2.2mm
Overbite 0.5mm 1.5mm
U1-SN 124.6° 117.1°
L1-GoMe 86.2° 93.4°
U1-NF** 24.7mm 27.0mm
U6-NF*** 21.8mm 23.0mm
L6-MP† 32.0mm 33.5mm

*Maxillary incisal edge to inferior border of upper lip.1

**Upper anterior dentoalveolar height.2

***Upper posterior dentoalveolar height.2

†Lower posterior dentoalveolar height.2
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