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A common cause for the condition described as excessive gingival display is the

phenomenon known as altered passive eruption, a coronally situated gingival com-

plex that failed to recede normally during eruption of an otherwise healthy and

normal dentition. Orthodontic movement in such conditions may set the stage for

additional coronal growth of hyperplastic gingival complex. The objective of this

article is to describe, through a detailed case presentation, the surgical methods

used to achieve healthy and aesthetic gingival contours in such conditions.

Learning Objectives:
This article discusses the management of excessive gingival display that was
caused by altered passive eruption and exacerbated by orthodontic therapy.
Upon reading this article, the reader should:

• Understand what treatment plans the clinician can undertake to correct the
“gummy smile.”

• Learn how to determine which surgical procedure should be performed
based on radiographs and local anatomy.
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Figure 2. Preoperative retracted view of short teeth with diastema
and nonstippled glossy gingiva. Note that there is 40% overbite.

Figure 1. View of the patient at presentation. The shy smile reveals
short, square-shaped teeth with a wide central diastema.
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The surgical management of excessive gingival dis-
play has been given increasing attention in recent

years.1-12 Excessive gingival display is a condition 
characterized by excessive exposure of the maxillary 
gingivae while smiling, commonly called a “gummy
smile.”13-15 This is caused primarily by a skeletal defor-
mity in which there is vertical excess of the maxillary tis-
sue or a soft tissue deformity in which there is a short
upper lip, or a combination thereof.13-14 Another cause
is insufficient clinical crown length.16,17 Common causes
include coronal destruction resulting from traumatic injury,
caries, or incisal attrition, and also coronally situated gin-
gival complex resulting from tissue hypertrophy, or a phe-
nomenon known as altered passive eruption.5,9

In healthy dentition, the teeth and alveoli actively
erupt from their crypt through the gingivae until occlusal
contact with the opposing arch is established. This is usu-
ally followed by passive eruption, the apical migration
of the dentogingival unit to the cementoenamel junction
(CEJ). Altered passive eruption occurs when the alveolar
bone and the dentogingival unit fail to recede. As a
result, the alveolar bone remains near, or even at, the
level of the CEJ.18,19

The incidence of altered passive eruption in the gen-
eral population is approximately 12 percent.20 This con-
dition is generally manifested as a normal "healthy"
clinical situation and is left untouched, unless crown
lengthening procedures for aesthetic or prosthetic rea-
sons are indicated. 

Surgical Options
The type of periodontal surgery a patient can undergo
to achieve an aesthetic gingival display depends on sev-
eral factors.21,22 Gingivectomy is indicated if the osseous
level is within the normal range (ie, 1.5 mm to 3 mm from
the CEJ), if there is more than 3 mm of tissue from bone
to gingival crest, or if it is determined that an adequate
zone of attached gingiva will remain after the surgical
procedure.8 The initial incision should be lightly scored
at the diagnosed level of the CEJ. Care should be taken
to be sure not to overthin the marginal tissue. The initial
incision should reflect the normal gingival architecture, so
that the highest point of the gingival margin is slightly dis-
tal to the center of the tooth. To help in outlining the ini-
tial incisions, a symmetric template made of acrylic may
be used as a surgical guide.8,15,23,24 A full-thickness, min-
imally beveled incision, accompanied by removal of tis-
sue from the facial surface with the papillary tissue left
undisturbed, completes the gingivectomy. 

If the diagnostic procedures reveal osseous levels
approximating the CEJ, a gingival flap with ostectomy is
then indicated.7,8,14-17,25

The initial incision can be similar to that for gin-
givectomy or it can be sulcular. If the gingival heights of
the anterior teeth are asymmetric and the width of kera-
tinized tissue is adequate, the initial incision should be
a gingivectomy-type incision so that the final tissue con-
tour will be symmetrical. If the preoperative tissue con-
tours are symmetrical and the width of the keratinized
gingiva is limited, a sulcular incision can be made and
the flap apically positioned. If possible, the interproxi-
mal papillae are left intact.26 A full-thickness flap is
reflected beyond the mucogingival junction, and the posi-
tions of the CEJ and crestal bone are verified visually.

Ostectomy is then performed so that the crestal bone
is approximately 2.5 mm to 3 mm from the CEJ, which
provides a biologic width that is physiologically adequate.
The facial bone is first thinned with a round diamond bur;
the remaining bone adjacent to the root surface is removed
with an Oschenbein-type chisel or a Prichard-type periosteal
elevator. Bone contours should mimic the anticipated 



Figure 4. Lateral view showing tooth #6 in complete crossbite. Note
a 3-mm overjet.

Figure 3. Occlusal view showing tooth #6(13) in full palatal position.
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marginal gingival contours; hence, the highest point of the
osseous crest is usually slightly distal to the center of the
tooth. Minor final corrections can be made by a peri-
odontal curette utilized in a paintbrush scalloping motion.
Depending on the "clinical school of philosophy," the
mucoperiosteal flap is then positioned and sutured either
apically at the crestal level or coronally at the CEJ level.7,8,14-

17,25,27,28 Dressings, if used, and sutures are removed in 7
days, and patients are instructed in personal oral hygiene.
If the flap margin becomes coronally displaced, or if there
is slight gingival rebound, a gingivoplasty can be per-
formed to correct minor inconsistencies.29

Case Presentation
A 30-year-old female presented with a chief complaint
that her teeth were too small and that she had diastem-
ata in the maxillary arch. The general medical history of
the patient was insignificant, and there was no family

history of oral or dental anomalies. Extraoral evaluation
revealed good facial aesthetics and a straight facial pro-
file. In full smile, the patient presented 6 mm to 8 mm of
gingival display.

There was minor lip incompetence at rest and a
slightly prominent soft tissue pogonion. Intraoral exami-
nation revealed an Angle Class I relationship on both
sides and a large, 4-mm, maxillary midline diastema.
The labial frenum adjacent to the diastema was wide,
inserted low, and connected to the palatal area near the
incisive papillae (Figures 1 and 2).

The arch was wide and two permanent teeth were
missing (ie, maxillary right first molar, maxillary left sec-
ond premolar). The patient reported that these teeth had
been extracted in her childhood because of deep cari-
ous lesions. The maxillary right canine was in full palatal
position and was in complete crossbite. Wear facets
were presented on the lateral aspect of that canine. The
teeth adjacent to the extraction sites were tilted toward
the void. There was space of approximately 9 mm avail-
able in the maxillary arch overall.

The intermaxillary relationship examination revealed
an overjet and overbite of 3 mm (Figures 3 and 4). The
anterior-posterior relationship in the premolar area was
Class I. There was a flat curve of Spee and no evidence
of shift from centric relation to centric occlusion.
Radiographs revealed no pathology, nor neural or bony
abnormalities. Interproximal bone levels were close to or
at the CEJ of all anterior teeth. Root proximity between
teeth #9(21) and #7(12), #8(11) and #12, and #6(13)
and #5(14) was evident (Figure 5). 

A treatment plan was established that would:
1. Initiate a disciplined oral hygiene program;
2. Normalize overbite and overjet;
3. Eliminate the crossbite;
4. Create adequate tooth space for one premolar

in the maxillary left quadrant;
5. Redistribute the maxillary teeth and diminish all

other spaces;
6. Recontour the gingival line; and
7. Place and restore a single implant in the maxil-

lary left quadrant.

Treatment Progress
Preadjusted 0.018” slot brackets and tubes were
bonded, without using bands. After initial leveling and
alignment with a 0.014" nickel-titanium (NiTi) wire, a
0.016” - 0.022” stainless steel (SS) wire was used as
a working archwire (AW). A space opened between the
first maxillary left premolar and the first molar; accord-
ingly, the adjacent roots were uprighted to develop an
implant site.
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The maxillary right canine was brought from its ini-
tial palatal position to the arch using a two AW system
with the main AW acting as a base arch and a sec-
ondary 0.014” NiTi "piggy-backing" the AW. The bite
was raised vertically in a temporary mode, utilizing pos-
terior bite blocks bonded on the first molars. The ante-
rior space was closed using Class I mechanics, slightly
retroclining the maxillary anterior teeth. As a final AW,
a 0.017” - 0.025” SS AW was chosen to deliver the
proper third order adjustments according to the bracket
system prescription. Upon completion of the active phase
of treatment, a fixed bonded retainer was fabricated and
bonded to the palatal aspect of the maxillary six ante-
rior teeth. 

All orthodontic treatment objectives, including the
patient’s aesthetic demands, except for the excessive gin-
gival display, were achieved. Now, all of the initially
presented spaces—between the maxillary right second
premolar and the left first one—were closed, and intact
contact points were established. An 8-mm space was
created to house a future fixture in the maxillary second
premolar area.

Periodontal Assessment and Management
After completion of the orthodontic treatment, the patient
was referred for periodontal management of the smile
line and for implant placement at the site of the maxil-
lary left second premolar. Diagnostic records, including
study models and photographs, were provided. Clinical
analysis indicated that during orthodontic treatment, the
gingival hyperplasia had progressed further coronally
to cover more than two thirds of the crowns in the ante-
rior region. A severe case of altered passive eruption
was diagnosed (Figure 6). 

Surgical exposure of the crown and gingival recon-
touring were initiated by a gingivectomy-type incision and
were completed by lifting a full-thickness mucoperiostal
flap from tooth #5(14) to tooth #12(24). The alveolar
crest was relatively thick and less than 1 mm from the
CEJ, having a soft, loose, cancellous-type consistency with
high vascularity (Figure 7). Osteoplasty with a surgical
fine, round diamond bur was carefully performed with
constant saline irrigation. The ostectomy was initiated with
a sharp #3 Prichard Periosteal elevator and completed
by a # 1-2 Gracey periodontal curette (Figure 8). 

Figure 5. Interproximal bone is near, or at, the CEJ of all
maxillary anterior teeth. Note the interdental spaces and
misaligned teeth.

Figure 6. At the termination of orthodontic alignment, 
gingival hyperplasia has progressed further coronally.

Figure 8. Biologic width and physiologic bone architecture
has been established.

Figure 7. Retraction of mucoperosteal flap reveals crestal
bone is near, or at, the CEJ of all anterior teeth. Note the
fragile, hypervascularized cancellous-type bone.
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To minimize interdental tissue recession, a palatal flap
and the interdental papillary tissue were not raised dur-
ing the procedure. The facial mucoperiosteal flap was
closed with 4-0 silk and a CE-2 needle; vertical mat-
tress periosteal sutures were not necessary (Figure 9).
The sutures were removed 7 days after the procedure,
and the patient was followed at 1-week intervals for 
the following month and 4-week intervals for the sub-
sequent 5 months. A symmetric marginal gingival line
with full exposition of the natural teeth was achieved.
The biologic width appeared to have been fully re-estab-
lished as reflected by the stippled, keratinized, healthy
appearance of the gingivae. An aesthetic smile was
achieved and the overall treatment outcome was rea-
sonably successful (Figures 10 through 12).

Discussion
The first step in diagnosing excessive gingival display 
is to observe the patient in both repose and smiling nat-
urally.6-8,30 It is assumed, however, that most patients will
not show their full smile line in the dental chair. To achieve

the best aesthetic perception of the face, it is also sug-
gested to “catch” the patient’s free laughing expression.
A spontaneous joke will usually extract this expression.
Some degree of gingival display may be aesthetically
pleasing and, according to Sarver, might be considered
youthful. One characteristic of aging is to show less of
the maxillary incisors; a greater incisal display may indi-
cate youth.30

With the lips in repose, females typically show more
of the maxillary incisors and less of the mandibular
incisors than males.1,30 If there is excessive gingival dis-
play while one is smiling or laughing, further diagnostic
data are required. First, the length and activity of the
upper lip must be evaluated. If the gummy smile is due
solely to inadequate lip length or hyperactivity, no treat-
ment is indicated. There is no predictable procedure
available to correct a short or hyperactive lip; therefore,
communicating this diagnosis to the patient allows for
realistic treatment expectations.8

The clinician should then attempt to locate the CEJ
to determine the presence or absence of altered pas-
sive eruption.7,8 If the CEJ is located in a normal position

Figure 9. The mucoperiosteal flap is apically positioned
and sutured at the level of the CEJ.

Figure 10. Facial view postoperation. Note the healthy
stippled gingiva with physiological contours.

Figure 11. Postoperative radiograph. Figure 12. Postoperative view of the patient. Note the
pleasant smile and improved facial expression.



in the gingival sulcus, then the patient does not have
altered passive eruption. The short teeth here are due 
to incisal wear or a variation of normal anatomy.3,4

Periapical radiographs will provide evidence of ade-
quate root length and bony support and may serve as
a guide for locating the CEJ.9 To aid in this task, Sterrett
et al published data on averaged correlations between
width and length of normal clinical crowns in different
patient populations.31 For example, if a white male patient
with altered passive eruption had central incisors that
measured 8.5-mm wide, the calculated working approx-
imation of the tooth length after surgery would be 
8.5 mm/0.85 = 10 mm.31 Similar calculations could
apply in conjunction with other clinical parameters to
determine the final position of the gingival margins. 

Ideally, the smile should expose a minimal amount
of gingiva, and the gingival contour should be symmet-
ric and harmonious with the upper lip; the anterior and
posterior segments should be in harmony, and the teeth
should be of normal length.13 Because of the diverse fac-
tors involved, a multidisciplinary approach is essential
for successful treatment of excessive gingival display.

In this case, the clinical and radiographic findings
indicated that the excessive gingival display was a result
of a severe expression of altered passive eruption. In such
cases, it seems that orthodontic movement, where normal
connective tissue attachment to the root cementum is min-
imal, if at all, sets the stage for an additional growth of
hyperplasic, edematous soft and hard tissue components
of the coronal part of the attachment apparatus. Although
a comprehensive hygiene regimen is delivered prior to
surgery, the clinician should be alert to a hypervascular-
ized surgical field with reduced visibility and sometimes
extremely fragile soft, as well as hard, tissues. Care should
be taken, therefore, not to overthin the crestal bone and
the keratinized gingiva to protect against accidental tis-
sue recession with root exposure.

Conclusion
A periodontal state of altered passive eruption plays a
significant role in the exacerbation of gingival hypertro-
phy during orthodontic therapy. At the termination of
active orthodontic therapy, the correct surgical estab-
lishment of the biological width is imperative if the goal
is to achieve stabilized dentogingival relationships with
long-lasting aesthetic results.
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1. If the gingival heights of the anterior teeth are
asymmetric and the width of keratinized tissue
is adequate, what type of initial incision should
be made so that the final tissue contour will 
be symmetrical?
a. Prichard-type.
b. Sulcular incision.
c. Oschenbein-type.
d. Gingivectomy-type.

2. When does altered passive eruption occur?
a. When passive eruption occurs.
b. When the alveolar bone and the dentogingival

unit fail to recede.
c. When occlusal contact with the opposing arch

is established.
d. When the alveolar bone and the dentogingival

unit recede.

3. Which is NOT an indication of gingivectomy?
a. The osseous level is not within 1.5 mm to 3 mm

from the CEJ.
b. The osseous level is within 1.5 mm to 3 mm

from the CEJ.
c. There is more than 3 mm of tissue from bone 

to gingival crest.
d. An adequate zone of attached gingiva will

remain after surgery.

4. After how many days should dressings, if used,
and sutures be removed?
a. After 2 days.
b. After 7 days.
c. After 10 days.
d. After 14 days.

5. Which is a cause of excessive gingival display?
a. Vertical excess of the maxillary tissue.
b. A soft tissue deformity in which there is a short

upper lip.
c. Insufficient clinical crown growth.
d. All of the above.

6. Which is NOT a common cause of short 
clinical crowns?
a. Altered passive eruption.
b. Coronally situated gingival complex resulting

from tissue hypertrophy.
c. When the teeth and alveoli erupt from their

crypt through the gingivae until occlusal contact
with the opposing arch is established.

d. Coronal destruction resulting from traumatic
injury, caries, or incisal attrition.

7. Which of the following should be used when
performing an osteoplasty?
a. A surgical, fine round diamond bur.
b. A digital radiograph.
c. Both a and b.
d. Neither a nor b.

8. What is the first step in diagnosing excessive
gingival display?
a. Observing the patient in repose and 

smiling naturally.
b. Asking the patient to pose a smile.
c. Attempting to locate the CEJ to determine the

presence or absence of altered passive eruption.
d. None of the above.

9. What is a characteristic of an ideal smile?
a. A minimal amount of gingival exposure.
b. The anterior and posterior segments are in harmony.
c. The gingival contour should be symmetric and

harmonious with the upper lip.
d. All of the above.

10. What should be done to not overthin the crestal
bone and the keratinized gingival?
a. The clinician should be alert to a hypervascu-

larized surgical field with reduced visibility.
b. The clinicial should be alert to a hypervascu-

larized surgical field with extremely fragile 
soft and hard tissues.

c. Both a and b.
d. Neither a nor b.

To submit your CE Exercise answers, please use the answer sheet found within the CE Editorial Section of this issue and

complete as follows: 1) Identify the article; 2) Place an X in the appropriate box for each question of each exercise; 3) Clip

answer sheet from the page and mail it to the CE Department at Montage Media Corporation. For further instructions,

please refer to the CE Editorial Section.
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of Excessive Gingival Display Following Adult Orthodontic Treatment: A Case Report” by Cobi J. Landsberg, DDS, and 
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