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Excessive gingival display during smiling, or a 
“gummy smile”, may result from a variety of 

etiological factors. Proper diagnosis is critical 
before beginning treatment.1-10 In adult patients, 
when the condition has a skeletal origin such as 
anterior vertical maxillary excess, surgical-ortho-
dontic treatment is often the best approach.11-14 

Because of the risks, costs, discomfort, and psy-
chological impact of surgery, however, the ortho-
dontist sometimes needs alternative treatment 
methods.

Orthodontic treatment with miniscrew skel-
etal anchorage has become increasingly popu-
lar,15-21 and temporary anchorage devices (TADs) 
have been successfully used to reduce vertical 
maxillary excess.22 The present article describes 
the treatment of skeletal-origin gummy smiles 
using a combination of miniscrew anchorage and 
perio dontal crown lengthening in two adult 
patients and miniscrew anchorage alone in an 
adolescent patient.

Case 1

A 26-year-old female presented with the 
chief complaint of a gummy smile (Fig. 1). Initial 
evaluation revealed excessive gingival display in 
smiling due to vertical maxillary excess, a convex 
profile, an acute nasolabial angle, a retrognathic 
chin, a short upper lip, and lip incompetence. The 
patient had multiple missing teeth and a skeletal 
Class II malocclusion, with 11mm of overjet and 
4mm of overbite.

Two treatment options were discussed with 
the patient. The first was traditional orthodontic 
treatment combined with Le Fort I surgery to 
reduce the maxillary height, which would in turn 
reduce the gingival exposure. The second was 
orthodontic intrusion of the maxillary arch using 
miniscrew skeletal anchorage. After a review of 
the risks and benefits of the two options, the 
patient chose the more conservative method.  

Fixed preadjusted appliances were placed to 
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begin leveling and alignment of the dentition. 
After five months of treatment, two LOMAS 
Quattro* miniscrews17,19 (2mm in diameter, 7mm 
in length) were inserted into the alveolar ridge 
bilaterally, and another two LOMAS Quattro 
miniscrews (1.5mm in diameter, 9mm in length) 
were placed in the alveolar bone above the root 
apices, between the upper lateral incisors and 
canines. Immediately after miniscrew insertion, 
200g of retraction force was applied using standard 

elastic power chain from each posterior miniscrew 
to hooks on the upper archwire. In addition, 50g 
of intrusive force was applied from each anterior 
miniscrew to the archwire (Fig. 2). The goal was 
en masse intrusion and retraction of the maxillary 
dentition to correct the Class II malocclusion and 
improve the smile line.

After 10 months of miniscrew treatment, the 

Fig. 1 Case 1. 26-year-old female patient with excessive gingival expo-
sure in smiling, Class II malocclusion, and multiple missing teeth before 
treatment.

*Mondeal North America, Inc., P.O. Box 500521, San Diego, CA 
92150; www.mondeal.us.
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Fig. 3 Case 1. Progress of gummy smile correction. A. After five months. B. After 10 months. C. After 15 
months.

A B C

Fig. 2 Case 1. A. Intrusion and retraction biomechanics used in upper anterior segment with direct miniscrew 
anchorage. B. LOMAS miniscrews inserted after five months of treatment, with power chain from miniscrews 
to hooks on upper archwire.

Fig. 4 Case 1. Progress of overjet and overbite correction. A. Before treatment. B. After five months. C. After 
15 months (upper anterior teeth were adequately intruded and retracted after 10 months).

A B C
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B
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Fig. 5 Case 1. Progress of intrusion and retraction of upper anterior teeth. A. After five months. B. After 15 
months. Note reduced clinical crown height of upper anterior teeth and protuberance of alveolar bone near 
gingival margin.

A

B

Fig. 6 Case 1. Crown-lengthening procedure performed to eliminate excess alveolar bone and recover pre-
treatment clinical crown height.
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patient’s gummy smile and overjet were almost 
fully corrected (Figs. 3,4). An unintended side 
effect was a reduction in the clinical crown height 
of the upper anterior teeth as the teeth were intrud-
ed. In addition, a protuberance of alveolar bone 
near the gingival margin was noted (Fig. 5). 
Because of the possibility of these effects, con-
tinuous intrusive forces should be used only in 
patients with healthy periodontal tissue.23 In this 
case, an esthetic crown-lengthening procedure was 
performed to eliminate the excess alveolar bone 
and recover the pretreatment clinical crown height 
(Fig. 6). At the same time, the gingival margins of 

the upper anterior teeth in the patient’s smile line 
were coordinated with the lower border of the 
upper lip.  

Post-treatment records showed a dramatic 
improvement in the smile compared with the pre-
treatment records (Fig. 7). Superimpositions of 
cephalometric tracings made before and after treat-
ment showed significant retraction and intrusion 
of the maxillary teeth. Post-treatment periapical 
radiographs indicated only minor root resorption 
of the upper incisor apices (Fig. 8). The total treat-
ment time was 20 months. 

Fig. 7 Case 1. A. Significant im-
provement in smile line, correction 
of malocclusion, and achievement 
of normal overjet and overbite after 
20 months of treatment. B. Super-
imposition of pre- and post-treat-
ment cephalometric tracings, show-
ing significant upper incisor intru-
sion and retraction.

A

A B

A

Fig. 8 Case 1. Post-treatment periapical radiographs, showing only minor 
root resorption of upper incisor apices.
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Case 2

A 22-year-old female presented with the 
chief complaint of excessive gingival display and 
a protrusive profile (Fig. 9). Initial evaluation 
revealed a severe gummy smile, a convex lateral 
profile, an acute nasolabial angle, a retrognathic 
chin, a short upper lip, and lip incompetence. The 
patient had Class I canine and molar relationships 
with normal overbite and overjet. Cephalometric 

analysis indicated a skeletal Class II and dental 
Class I malocclusion with vertical maxillary 
excess. As in Case 1, the surgical and nonsurgical 
treatment options were presented to the patient, 
who also chose the nonsurgical approach.

All four first premolars were extracted to 
provide space to resolve the dental crowding and 
to permit retraction of the anterior dentition, reduc-
ing the bimaxillary protrusion. Full fixed appli-
ances were placed to begin leveling and alignment. 

Fig. 9 Case 2. 22-year-old female patient with protrusive profile and excessive gingival display before treatment.
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Four months later, two LOMAS Quattro mini- 
screws (2mm in diameter, 9mm in length) were 
inserted between the roots of the maxillary second 
premolars and first molars. This is one of the most 
common locations for TAD placement because of 
the amount of interradicular bone typically avail-
able.

The miniscrews were immediately loaded, 
and intrusion lever arms, fabricated from sections 
of .017" × .025" TMA** wire, were inserted into 
the rectangular edgewise tubes on the miniscrew 

heads. The intrusion arms were then hooked onto 
the base archwire, and an intrusive force of 50g 
was applied bilaterally (Fig. 10). Superelastic 
closed-coil springs were placed from the mini-
screws to hooks on the base archwire to produce 
200g of retraction force per side. 

Eleven months later, the gummy smile was 
dramatically improved, and the anterior teeth had 
been retracted to the desired overbite/overjet rela-

Fig. 10 Case 2. A. Intrusion and retraction biomechanics used in upper anterior segment with indirect mini-
screw anchorage. B. LOMAS Quattro miniscrews, intrusion lever arms, and superelastic closed-coil springs 
in place after four months of treatment.

Fig. 11 Case 2. Reduced clinical 
crown height of upper anterior teeth 
and irregular bony tori after treat-
ment. Infrazygomatic miniscrews 
were also used to intrude maxillary 
molars.

**Registered trademark of Ormco/“A” Company, 1717 W. Collins 
Ave., Orange, CA 92867; www.ormco.com.
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tionship. As in Case 1, the clinical crown height of 
the upper anterior teeth was unintentionally 
reduced, and some irregular bony tori were noted 
(Fig. 11). A crown-lengthening procedure was 
performed to correct these conditions (Fig. 12).

Post-treatment records showed a significant 
improvement in the gummy smile and protrusive 
profile—the patient’s initial chief complaints (Fig. 
13). Superimposition of pre- and post-treatment 
cephalometric tracings revealed significant retrac-
tion and intrusion of the maxillary anterior teeth. 
Post-treatment periapical radiographs showed no 
significant root resorption (Fig. 14). The total 
treatment time was 24 months.

Fig. 12 Case 2. Crown-lengthening procedure performed to eliminate excess alveolar bone and recover pre-
treatment clinical crown height.

Fig. 14 Case 2. Post-treatment periapical radio-
graphs, showing no significant root resorption.

A B

A

Fig. 13 Case 2. A. Significant improvement in profile and gummy smile after 24 months of treatment. 
B. Superimposition of pre- and post-treatment cephalometric tracings, showing significant retraction and 
intrusion of maxillary anterior teeth.
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Case 3

A 12-year-old female transfer patient pre-
sented for the continuation of comprehensive 
extraction treatment of her Class II malocclusion 
(Fig. 15). Significant vertical maxillary excess, lip 
strain, deep overbite, and lingual tipping of the 
maxillary incisors, complicated by a vertical facial 
growth pattern, were still unresolved. To reduce 
the amount of gingival display, LOMAS Quattro 

miniscrews were inserted between the maxillary 
central and lateral incisors as direct anchorage for 
intrusion of the anterior teeth (Fig. 16A). To main-
tain the mandibular plane angle and avoid the 
adverse effects of intermaxillary elastics on the 
occlusal plane, miniscrews were also inserted 
between the mandibular first and second molars 
as direct anchorage for intrusion of the posterior 
teeth (Fig. 16B). Transpalatal and lingual arches 
were placed to counteract buccal crown tipping 

Fig. 15 Case 3. 12-year-old female patient with Class II malocclusion and vertical maxillary excess, compli-
cated by vertical facial growth pattern, at time of transfer for continuation of treatment (adhesive dots on 
intraoral photographs show proposed miniscrew placement sites).

Fig. 16 Case 3. A. Miniscrews in-
serted between maxillary central 
and lateral incisors as direct an-
chorage for intrusion of anterior 
teeth. B. Miniscrews inserted be-
tween mandibular first and second 
molars as direct anchorage for in-
trusion of posterior teeth. A B
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toward the TADs. Because of concerns about 
patient compliance with oral hygiene, fluoride 
varnish*** was applied every four months to re duce 
the potential for demineralization scars.24,25

Class II elastics, sliding mechanics for space 
closure, and management of anterior torque pro-
gressed over 22 months. Treatment was completed 
with a custom positioner†26 worn 24 hours a day 
for one week, followed by Duralight†† overlay 
retainers. Significant improvement was noted in 
the smile line and facial balance, with an increase 
in upper lip drape (Fig. 17). Despite substantial 
vertical facial growth, the mandibular plane angle 
was maintained.

Fig. 17 Case 3. A. Significant improvement in smile line and facial bal-
ance with increase in upper lip length. B. Superimposition of pre- and 
post-treatment cephalometric tracings.

A

B

***Duraflor, registered trademark of MEDICOM, 295 Firetower 
Road, Tonawanda, NY 14150; www.medicom.com.

†AOA Orthodontic Appliances, P.O. Box 725, Sturtevant, WI 
53177; www.aoalab.com.

††Glenroe Technologies, 1912 44th Ave. E., Bradenton, FL 34203; 
www.glenroe.com.
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Discussion

In cases involving the correction of excessive 
gingival display, orthodontic treatment requires 
more overall time than orthognathic surgery, but 
is more conservative. Potential risks of jaw surgery 
include excessive hemorrhaging, infection, loss of 
tooth vitality, and periodontal loss, as well as the 
risks inherent to anesthesia. The decisions of the 
adult patients shown here to pursue nonsurgical 
treatment were also based on their nasal profiles, 
since Le Fort I impaction procedures tend to 
increase nasal alar width. Although both adults 
underwent periodontal crown lengthening, the 
risks associated with these procedures are much 
lower than those of orthognathic surgery. Patients 
who need less intrusion or have adequate clinical 
crown heights after orthodontic treatment may not 
require crown lengthening or may benefit from 
limited soft-tissue procedures with a diode laser.

Patients 1 and 3 had sufficient interradicular 
space for safe miniscrew placement between the 
roots of the maxillary anterior and posterior teeth 
for direct anchorage force application. If that space 
is inadequate or if miniscrews placed in the ante-
rior alveolus might irritate the lip or buccal muco-
sa, then the miniscrews may be placed between 
the second premolar and first molar roots for indi-
rect anchorage application, as in Case 2. The 
LOMAS Quattro miniscrew has a head with a 
rectangular slot and an edgewise tube (.018" ×
.025" or .022" × .028") that permits the insertion 
of rectangular wire segments for indirect anchor-
age while simultaneously allowing the direct 
attachment of elastic chain or superelastic closed-
coil springs (Fig. 18).

Following the example of Creekmore and 
Eklund,27 Ohnishi and colleagues28 recently pro-

posed the placement of a single miniscrew between 
the roots of the maxillary incisors, providing direct 
anchorage for incisor intrusion to reduce excessive 
gingival display. They described a patient with a 
straight profile, a Class II, division 2 malocclusion, 
and a deep overbite. In such a case, the gummy 
smile is often primarily dental in origin rather than 
skeletal, and the treatment mechanics described in 
this article may not be advisable. Careful diagno-
sis and treatment planning are always required.

Although miniscrew-based correction of 
gummy smiles is generally rapid and efficient, Hsu 
and Liou reported a 30% relapse rate for upper 
incisor intrusion 14 months after treatment.29

Therefore, each case should be carefully evaluated 
to determine the need for overcorrection in antic-
ipation of relapse.

Conclusion

Treatment of excessive gingival display using 
miniscrew anchorage, with or without periodontal 
crown lengthening, has the following advantages 
over orthodontic treatment combined with ortho-
gnathic surgery: 
• Fewer risks
• Simpler orthodontic biomechanics
• Less patient discomfort
• Increased cost-effectiveness
• No increase in alar base width

Miniscrew anchorage represents a paradigm 
shift in orthodontic biomechanics, enabling more 
predictable, effective, and efficient tooth move-
ment.30 Use of miniscrew anchorage for maxillary 
intrusion is a viable alternative to orthognathic 
surgery for some patients who present with the 
chief complaint of a gummy smile.

Fig. 18 Rectangular slot and edgewise 
tube on head of LOMAS Quattro mini-
screw permit insertion of rectangular 
archwire for indirect anchorage with 
simultaneous at tachment of elastic 
chain or superelastic closed-coil 
springs.
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