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CASEREPORT

Extraction Treatment of a Gummy Smile with
Lingual Orthodontics and Skeletal Anchorage

PAOLO ALBERTINI, DDS
LUDOVICA ZUCCHINI, DDS
ENRICO ALBERTINI, DDS
ANDREA DOTTI, DDS

LUCA LOMBARDO, DDS, MS

xcessive gingival display, or a

“gummy smile,” is a nonpatho-

logical, multifactorial condi-
tion in which more than 3-4mm of
gingival tissue is exposed in smil-
ing.2 Because gummy smiles are
perceived as esthetically unappeal-
ing, they are a common motivation
for patients to seek orthodontic
treatment.

The associated anterior vertical excess often
requires surgical correction by anterior segmental
surgery, Le Fort I impaction, or segmental Le Fort
I surgery with differential impaction.3# If a patient
is unwilling to undergo surgical treatment, an
orthodontic camouflage treatment can be attempt-
ed, although it may create detrimental effects on
facial appearance. For example, a camouflage ap-
proach involving upper premolar extractions can
increase the nasolabial angle and extrude the max-
illary incisors.>”’

A recently developed solution is to use tem-
porary anchorage devices (TADs) for direct intru-
sion of the anterior teeth.® Power arms can be added
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for the anterior teeth to further reduce side effects
such as uncontrolled tipping and facilitate bodily
movement during en masse retraction.’

This case report details the successful man-
agement of a gummy smile using four premolar
extractions and a combination of skeletal anchor-
age and lingual orthodontics assisted by power
arms.

Diagnosis and Treatment Plan

An 18-year-old male requested treatment
with an esthetic appliance (Fig. 1). His profile was
convex, with a balanced nose, normal nasolabial
angle and mentolabial sulcus, and retrusive lower
jaw. From the front, the face was well proportioned
and symmetrical, with centered midlines, though
a slight lip incompetence was noted. In smiling,
the patient exhibited excessive gingival display,
along with short clinical crowns, an interincisal
diastema, and generalized spacing. Bilateral Class
I canine and molar relationships were present, with
mild crowding in the lower arch and exaggerated
upper and lower curves of Spee. All teeth were
present, including the third molars.

Cephalometric analysis (Table 1) indicated a
skeletal Class IT malocclusion (ANB = 6°) with a
tendency toward hypodivergence (FMA = 22.1°),
as well as excessively proclined upper and lower
incisors (U1-PP = 120.2°, IMPA = 104 .4°).

The patient was diagnosed with altered pas-
sive eruption (APE), a genetically linked develop-
mental disorder characterized by apical migration
of the soft tissue, which partially covers the clini-
cal crowns of the teeth, resulting in excessive gin-
gival display.!%!! According to the system of Coslet
and colleagues,'! the patient was APE type 1, as
distinguished by a gingival margin incisal or oc-
clusal to the cementoenamel junction and a muco-
gingival junction apical to the alveolar crest, with
an excessively wide band of keratinized gingiva
and short clinical crowns. Based on radiographic
examination and bone sounding, the patient’s con-
dition could be further classified as subgroup B, in
which the alveolar crest is located close to the
cementoenamel junction.!®12

The treatment objectives were to improve the
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facial profile and eliminate the gummy smile. A
combination of orthognathic surgery and premolar
extractions was proposed, but this option was re-
jected by the patient. Instead, the patient agreed to
a camouflage approach involving premolar ex-
tractions; significant anterior retraction with a lin-
gual appliance, using skeletal anchorage and pow-
er arms to prevent adverse effects on the incisors;
and periodontal surgery to improve the contours
of the gingiva (Fig. 2). Normalizing the inclina-
tions and lengths of the incisors would improve
facial esthetics, leaving open the possibility of fu-
ture surgical maxillary impaction.

Due to the sagittal discrepancy, the upper
first and lower second premolars were chosen for
removal; the extraction approach was further sup-
ported by the presence of the third molars. Because
space closure in a patient with proclined incisors
risks worsening a gummy smile, the incisors would
also be intruded to create an ideal smile arc.

Treatment Progress

To reduce proclination of the upper incisors
during space closure, the standard torque over-
corrections were omitted from the setup for pre-
adjusted Ormco ALIAS* brackets (Fig. 3). Indirect
bonding was performed using single jigs, following
the Komori KommonBase technique,'? and .013"
copper nickel titanium archwires (medium in the
upper arch and small in the lower) were inserted for
initial alignment, excluding the upper first and low-
er second premolars (Fig. 4). Closed springs were
placed in those segments to reinforce the wires over
the wide interbracket spans. Interproximal reduc-
tion was performed on the premolars to prevent
unwanted movement of the anterior teeth, enabling
the extractions to be delayed so that space closure
could begin with full-thickness stainless steel arch-
wires. Occlusal build-ups were added to the upper
molars to promote molar intrusion.

Four months later, .018" x .018" copper nick-
el titanium archwires (medium upper and small
lower) were placed for continued leveling and torque
management. Buccal molar tubes were added to

*Registered trademark of Ormco, Brea, CA; www.ormco.com.
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control the posterior teeth and, later, to assist in
alignment of the third molars.

Six months after the beginning of treatment,
when the full-thickness copper nickel titanium
archwires were fully expressed, the digital plan-
ning for TAD insertion was performed using Blue
Sky Plan** software. Cone-beam computed tomo-
graphic imaging was obtained, and the DICOM
files were matched with the STL models to iden-
tify positions with adequate bone to support the
skeletal appliance (Fig. 5).

The upper first and lower second premolars
were extracted (Fig. 6). Two 2mm x 15mm Spider
Screws™** were placed in the palate, and a skeletal
appliance was installed for simultaneous intrusion
and retraction of the upper anterior teeth. Small
lower and medium upper .018" x .018" stainless
steel archwires were inserted, along with power
arms for the anterior teeth to prevent uncontrolled
tipping, control incisor torque, and facilitate bodi-
ly movement, following the method of Komaki and
colleagues.™

Five months later, space closure with a closed
elastomeric chain was initiated in the lower arch
(Fig. 7). Vertical retraction of the upper anterior
teeth continued to level the incisal edges.

The finishing stage began two years after the
start of treatment. The archwires were changed to
medium upper and small lower .0175" x .0175"
TMA ¥ with finishing and detailing bends added
to refine the alignment and occlusion. After a total
treatment time of two years and ten months, upper
and lower Essixf retainers were delivered for
nighttime wear (Fig. 8).15

One month after debonding, gingivectomy
and osseous resective surgery were performed.!%-!!
Chu’s Aesthetic Gauges: were used to determine
the ideal gingival heights of the anterior teeth,
based on mean distributions of tooth sizes, widths,
and esthetic proportion ratios (Fig. 9).!? In this
case, the gauges showed abnormal width-to-length
ratios of the upper left canine and first premolar,
which were addressed with the gingivectomy.!?

Four months later, when healing was com-
plete, upper 2-2 and lower 3-3 retainers were bond-
ed (Fig. 10). Some improvement in posterior oc-
clusal contact was observed at this point.
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Treatment Results

All treatment goals were accomplished, with
close adherence to the digital plan, confirming the
accuracy of the preadjusted lingual system.! The
profile was improved, and a good lip seal was es-
tablished. Correction of the incisor inclinations and
the excessive gingival display had produced an
appealing smile. Solid Class I canine and molar
relationships were obtained on both sides, while
the curves of Spee were leveled. The anterior teeth
were in ideal light contact, and the marginal ridg-
es were aligned.

The panoramic radiograph confirmed root
parallelism, and cephalometric analysis!'”-!® demon-
strated an improvement in the inclinations of the
upper and lower incisors (U1-PP = 108.5°, IMPA
= 94.4°) and favorable changes in the soft-tissue
profile (Table 1).

Discussion

Potential causes of excessive gingival display
include extruded incisors, vertical maxillary ex-
cess, short maxillary anterior crowns, a hyperactive
upper lip, and APE.?° Because of the tendency of
conventional intrusion mechanics to induce labial
tipping of the incisors, especially in extraction cas-
es, gummy smiles are often addressed surgical-
ly.3421-24 Surgical correction carries its own risks,
however, including alveolar bone necrosis, infec-
tion, and loss of tooth vitality.?® In selected cases,
the direct application of intrusive forces from mini-
screws offers a viable alternative.?>-27

Although miniscrews for incisor intrusion
are typically placed between the roots of the ante-
rior teeth,37 other positions have been used with
success. Kaku and colleagues treated a gummy
smile with anterior retraction facilitated by mini-
screws in the buccal alveolar bone between the
second premolars and first molars in both arches,

*Registered trademark of Ormco, Brea, CA; www.ormco.com.
**Blue Sky Bio, Grayslake, IL; www.blueskybio.com.
#*#*Registered trademark of HDC, Thiene, Italy; www.hdc-italy.
com.

fRegistered trademark of Dentsply Sirona, Charlotte, NC; www.
dentsplysirona.com.

+HuFriedy Group, Chicago, IL; www.hufriedygroup.com.
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followed by anterior intrusion with two additional
miniscrews in the maxillary bone between the up-
per canines and lateral incisors.? In the present
case, palatal anchorage was used to achieve simul-
taneous anterior intrusion and extraction-space
closure while preventing undesirable side effects.

The skeletally anchored palatal appliance and
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power arms successfully intruded and retracted the
upper incisors with good vertical control, resolving
the patient’s gummy smile. As these results demon-
strate, a camouflage treatment involving extraction
of the upper first and lower second premolars may
be an effective approach that preserves the option
of future orthognathic surgery in borderline cases.
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TABLE 1
CEPHALOMETRIC ANALYSIS

Norm Pretreatment Post-Treatment
SNA 82.0°£3.5° 86.1° 83.9°
SNB 80.0° +3.0° 80.1° 79.3°
ANB 2.0°t2.4° 6.0° 4.6°
Wits appraisal 0.0mm 1 1.0mm +0.4mm -2.9mm
FMA (MP-FH) 26.6°+5.0° 22.1° 23.7°
Gonial angle 124.3° £ 5.4° 119.7° 115.0°
SN-GoGn 32.0°£4.0° 33.0° 34.3°
u1-pp 110.0° £ 5.0° 120.2° 108.5°
L1-MP 46.4° + 3.6° 46.6° 44.2°
IMPA 95.0°+7.0° 104.4° 94.4°
Interincisal angle 128.0° £ 5.3° 108.5° 133.3°
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A

Fig. 1 18-year-old male patient with gummy smile before treatment (continued on next page).

JCO/MAY 2025 250506



ALBERTINI, ZUGGHINI, ALBERTINI, DOTTI, LOMBARDO

Fig. 1 (cont.) 18-year-old male pa- |
tient with gummy smile before treat-
ment (continued on next page).
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Fig. 1 (cont.) 18-year-old male pa-
tient with gummy smile before
treatment.

Fig. 3 Setup of lingual appliance.
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Fig. 4 Lingual appliance placed with
.013" copper nickel titanium arch- |
wires.

Fig. 5 Digital planning of miniscrew insertion.
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Fig. 6 Upper first and lower second
premolars extracted, palatal Spider
Screws*** placed to support skeletal
appliance, and .018" x .018" stainless
steel archwires inserted.

Fig. 7 Space closure with closed
elastomeric chain.

#**Registered trademark of HDC, Thiene, Italy; www.hdc-italy.com.
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Fig. 8 Patient after 34 months of
treatment.

Fig. 9 Periodontal surgery per-
formed, with Chu's Aesthetic Gauges§
used to determine ideal gingival
height.
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Fig. 10 A. After four months of postsurgical healing, upper 2-2 and lower 3-3 retainers bonded (continued on next
page).
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Fig. 10 (cont.) A. After four months
of postsurgical healing, upper 2-2 and
lower 3-3 retainers bonded (contin-
ued on next page).
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S B

Fig. 10 (cont.) A. After four months of postsurgical healing, upper 2-2 and
lower 3-3 retainers bonded. B. Superimposition of pretreatment (black) and
post-treatment (red) cephalometric tracings.
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