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Abstract: The concepts and techniques of esthetic dentistry have been evolving for years,
and with the advances from the evolution, more clinicians consider that dental esthetic
management is an essential element of successful treatments. A growing number of studies
are now available to shed some light on the interdisciplinary management that integrates
works from different specialists to achieve more predictable outcomes. One of the most
challenging aesthetic problems is excessive gingival display (EGD), i.e. gummy smile. It results from various etiologies that can be treated with corresponding procedures. The aim of
this study is to introduce a diagnostic flowchart as a reference for the treatment of EGD in
an interdisciplinary approach.
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Diagnosis and treatment planning
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cations for periodontal surgery. Some
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medicines, such as phenytoin, cyclosporine and calcium channel blockers,
may cause gingival overgrowth and
adversely affect gingival health and
aesthetics. 10 Medication change and
plaque control reinforcement should
be considered for patients taking those
medicines. Moreover, smoking can
significantly compromise the outcome
of periodontal treatment. 11 Therefore,
smoking cessation is highly recommended for smokers before the initiation of periodontal treatment. Besides,
hereditary diseases, such as idiopathic
gingival fibromatosis, should be eval-

uated during the examination as well.
Gingivectomy with gingivoplasty
should be listed on the treatment plan if
necessary. 12
A thorough examination is the
foundation of correct diagnosis. The
examination should include clinical
picture taking, study cast taking, periodontal charting and radiographic examination.11 With these data, clinicians
can evaluate patient’
s facial and teeth
proportion, smile, lip length, vertical
dimension of maxilla, periodontal status and relationship between cementoenamel junction (CEJ) and bone.

Figure 1. A
 ccording to the diagnostic flowchart of gummy smile, the dental practitioners
could communicate each other and make treatment plane easily. (APE: altered
passive eruption, AAE: altered active eruption)

The etiology of EGD can be mainly
divided into three aspects, i.e. skeletal
bone, lip and oral tissues. (Figure 1)
Skeletal bone
Vertical maxillary excess (VME)
could result in gummy smile. Peck et
al. 13 described three skeletal factors
obtained from a sagittal cephalometric
measurement, i.e. sella-nasion to mandibular plane (SN-MP; angular measurement), sella-nasion to palatal plane
(SN-PAL; angular measurement) and
the distance from palatal plane to upper
incisor edge (anterior maxillary height;
linear measurement). Regarding the
interpretation of these measurements,
SN-MP indicates the facial vertical
dimension, and SN-PAL stands for the
inclination of maxilla. In this study, the
measurements of SN-MP and SN-PAL
showed no significant differences between the EGD group and the control
group. However, the measurement of
anterior maxillary height in the EGD
group was signiﬁcantly higher than that
in the control group by 2.2 mm (p <
0.01). 13 (Figure 2)
According to a study of Garber
and Salama 5, VME is classified and
determined by the amount of gingiva
displayed. Table 1 shows the classification of VME and the corresponding
treatments.
Lip
Short lip and lip hypermobility may
also induce the occurrence of EGD.
The average length of upper lip is 21.2
± 2.4 mm and 23.4 ± 2.5 mm in
young female and male adults respectively. 13

Figure 2. T hree skeletal factors obtained from a sagittal cephalometric measurement:
(A) sella-nasion to mandibular plane (SN-MP; angular measurement), (B) sellanasion to palatal plane (SN-PAL; angular measurement), and (C) the distance
from palatal plane to upper incisor edge (anterior maxillary height; linear
measurement)

If EGD is caused by short lip, lip augmentation or muscle training should be
included in the treatment plan. 8, 14, 15 Lip
hypermobility is the condition that up-

Journal of Periodontics and Implant Dentistry 1(2) 2018 ｜ 89

Interdisciplinary Management of Excessive Gingival Display in Esthetic Zone: Clinical Strategies and Case Series

Table 1. Classification of vertical maxilla excess and corresponding treatments
Classification

Gingival display (mm)
when smiling

Treatment

Degree 1

2-4

Orthodontics, Periodontics, Restorative therapy,
LipStaT®, Botulinum Type A Toxin

Degree 2

4-8

Periodontal and Restorative therapy, Orthognathic
surgery(Lefort I), LipStaT®

Degree 3

>8

Orthognathic surgery with or without adjunctive
Periodontal and Restorative Therapy

Table 2. Classification of altered eruption
Classification
Type I A
(passive)
Type I B
(Active+passive)
Type II A
(passive)
Type II B
(Active+passive)

Gingiva
Adequate KG
Gingival margin incisal to the CEJ
Adequate KG
Gingival margin incisal to the CEJ
Inadequate KG
Gingival margin incisal to the CEJ
Inadequate KG
Gingival margin incisal to the CEJ

per lip translates more than the normal
distance (6 to 8 mm) from the resting
position to the full smile position. It is
noteworthy that this translation can be
1.5-2 times of the normal distance. 8 The
differences of directions and strengths
of facial expression muscles cause variations of smiles from people to people.
According to Rubin’
s study 16, smiles
can be divided into three types, i.e.
Mona Lisa (67%), canine (31%) and
full denture (2%) smile. In Mona Lisa
type, the corners of mouth are pulled
upward and outward by the levators of
the upper lip with the display of maxillary anterior teeth, while canine smile
is more dominated by levator labii superioris. This muscle contracts first to
expose the canine, then the corner of the
mouth contracts, thereafter to move the
lip upward and outward. However, full
denture smile is more complicated since
all the elevators of the upper lips, the
elevators of the corners of the mouth,
and lip depressors of the lower lips contract simultaneously to show most of all
the maxillary and mandibular teeth. 16
Among the three types of smiles, canine

Bone-CEJ relation
Alveolar crest apical to the CEJ
(≥ 2 mm)
Alveolar crest at the CEJ
Alveolar crest apical to the CE
(≥ 2 mm)
Alveolar crest at the CEJ

smile is highly related to EGD because
it is induced by excessive contraction
of the levator labii superioris muscles.
According to a study of Mario Polo et
al. 17, Botulinum toxin type A injections
can treat the hyperfunctional upper lip
and achieve the neuromuscular correction of EGD. Other than those procedures mentioned, lip repositioning technique and lip stabilization technique
(LipStaT ®) were also introduced for
treating EGD 8, although only deﬁnitive
result was reported for lip repositioning
technique by Silva et al. 18, which indicated high level of patient satisfaction,
predictable outcomes, and stable results
in short term.
Oral tissues
The oral tissues, such as teeth, alveolar bone and gingiva, can influence
each other during the development of
EGD. For examination, the ﬁrst step is
to check the crown structure of the anterior teeth. If incisal wear has occurred
along with compensatory eruption, orthodontic treatment is required to align
the CEJ back to the location before the
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compensatory eruption ﬁrst. Then, gingival tissue and alveolar bone should
be examined to confirm if altered active eruption (AAE) or altered passive
eruption (APE) exists. Sometimes both
conditions can happen simultaneously,
and different treatments are required to
solve these problems. APE was firstly classified by Coslet et al. and then
modified by other researchers (Table
2). 19-21 Type B APE could also resulted from AAE because the tooth does
not erupt to the right position in the
apico-coroanl direction. This causes
that the CEJ locates at the level of alveolar bone crest and further interferes
the apical migration of gingiva. 1 The
amount of buccal keratinized gingiva
(KG) determines the strategy for treatment. It could be either gingivectomy
with or without apically positioned
ﬂap (for adequate KG) or apically positioned ﬂap only (for inadequate KG).
If the alveolar crest is at the level of
CEJ, concomitant osseous reduction
is needed. The apically positioned ﬂap
procedure combines with osseous reduction which can be deﬁned as crown
lengthening procedure(CLP).
Decision making in the treatment of
EGD
For a systemic evaluation of the
causes of EGD, we developed a diagnostic ﬂowchart (Figure 1) for the need
of interdisciplinary treatments based
on the evidence from the literatures. 5,
8, 19
This ﬂowchart covers the 3 aspects
of etiology of EGD and suggests the
corresponding treatments. The clinicians can use this flowchart step by
step and consider all of the possible
etiologies thoroughly at the beginning
of any treatment, because EGD patients
were always caused by more than one
etiology. With the required information
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collected from the review of patients’
medical history and the clinical examination, this flowchart can help clinicians make a diagnosis correctly and
finalize the treatment plan adequately
for patients.
Cases presentation and outcomes
All the patients recruited in this case
series were medically healthy and not
taking any medicine.
The first patient was a 28-year-old
female who complained about gummy
smile and improper teeth alignment.
The skeletal and lip measurements
were within the normal range, and the
incisal wear was absent. According to
the diagnostic flowchart, this patient
was diagnosed as type I B APE+AAE,
and the corresponding treatment plan
was orthodontic treatment (due to the
improper teeth alignment) combined
with a crown lengthening procedure
(CLP). (Figure 1)
In the orthodontic treatment phase,
the anterior teeth were intruded using
high pull J hook headgear. Afterward,

the level of gingival margin was adjust-

order to create a 3-mm clearance be-

ed by a CLP. For achieving predictable

tween the bone crest and desired level of

outcome, certain preoperative prepara-

gingival margin. Finally, the wound was

tions were necessary. First, a diagnostic

closed with 5-0 nylon (UNIK, Taiwan)

wax-up was required to determine the

and covered with the dressing material

desired level of gingival margin and the

(Coe-Pak, GC, AMERICA). The wound

tooth proportion. Then a surgical guide

healing was uneventful 1 week after

was fabricated accordingly. This sur-

the procedure, and the stitches were re-

gical guide can not only help us locate

moved. (Figure 3)

the pre-determined gingival margin

The second patient came with her

easily during surgery but also work as

chief complaint similar to the first

a provisional reference to inform the

patient’
s. Her skeletal condition was

patient the ﬁnal outcome during a pre-

normal; however, her lip length (18

operative consult.

mm) was lower than normal range. The

The CLP for this patient was per-

incisal wear was not found. Based on

formed under local anesthesia (Xyleste-

the ﬁndings, this patient was diagnosed

sin ™ , 3M/ESPE). Due to the sufﬁcient

as type I B APE+AAE with a short up-

amount of attached gingiva, gingivecto-

per lip. (Figure 1) The treatment plan

my was completed with the assistance of

for this patient consisted of orthodontic

the surgical guide first. After outlining

treatment (due to bimaxillary protru-

the buccal incision line, modiﬁed papilla

sion), CLP and muscle training to com-

preservation technique

22

was used for

pensate the short upper lip. (Figure 4)

the interdental areas, and a full-thick-

In the orthodontic treatment phase,

ness gingival flap was raised. Then the

the anterior teeth were retracted and

surgical guide was repositioned to work

intruded by using high pull J hook

as a template for osseous reduction in

headgear and mini screws. Afterward,
the level of gingival margin was adjusted by a CLP. For achieving predictable
outcome, a surgical guide was also fabricated and used. The wound healing
was good 1 week after the procedure,
and the stitches were removed. (Figure 4 A-D) The muscle training was
according to the study of Ingervall et
al. 23, which suggested patients stretch
the upper lip downward and press it
against the upper incisors. The lower

Figure 3. C
 ase 1 treatment procedure: (A) After discussing with patient by using the flow
chart. This was the initial photo and evaluating with probe. (B) These surgical
guides were based on the diagnostic wax-up and provided a definite margin.
The other form of surgical guide(*) could also show the result to patient before
surgery. (C) Gingivectomy was performed with the surgical guide. (D) Based
on the surgical guide, osseous resection was performed easily and match the
biological width. (E) Sutured with Nylon and did a frenectomy to make her
frenum more apically. (F) Three months follow up, the gingiva was stable. (H)
Patient was satisfied with this outcome.

lip was stretched upward and folded
over the upper lip from the outside.
However, this study was only used for
children with short lips, but the result
was good and the teeth position during
1-year training period were not affected. Moreover, practicing posed smile
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was also important for this patient.

approach. (Figure 4E-H) In this case,

tissue. 1, 24, 25

The first two cases were both re-

the diagnostic wax-up was determined

APE is a fairly common condition

ceived orthodontic treatment, because

by prosthodontist who decided the

with the reported prevalence ranging

of improper teeth alignment or bimax-

margin of ﬁnal prostheses. Then a sur-

from 12% to 42%, depending on the

illary protrusion. This ﬂowchart can be

gical guide was fabricated accordingly.

population examined and criteria used

used to diagnose the etiology of EGD

After removal of the stitches, the new

in the studies. 26 Patients with thick-

and suggests the corresponding treat-

temporary crowns were delivered and

flat gingival biotype may have higher

ments, but other orthodontic problems

followed up for 6 months until the gin-

probability of APE. 27 According to the

can be considered and solved at the

gival margin became stable. Finally, the

study by Nart et al. 27 , the prevalence

same time.

all ceramic crowns were delivered and

of APE seemed higher after orthodontic

the patient was satisfied with her new

treatment; however, this higher preva-

smile.

lence of PAE did not reach a statistical-

The last case was a 33-year-old
female who was not happy with the
height and surface texture of her anterior teeth with uneven gingival contour.

ly significant level (p =0.07). NeverDiscussion

theless, orthodontic treatment is still an

This patient denied the orthodontic

The exact etiology of APE remains

essential element in an interdisciplinary

treatment because of her job. The ex-

unclear; however, occlusal interfer-

treatment for EGD, especially when

amination showed that her skeletal and

ence by soft tissues during the eruptive

tooth alignment is a major concern.

lip conditions were normal along with

phase, orthodontic trauma, endocrine

APE could be a potential risk factor

no incisal wear. Therefore, this patient

conditions (shortage of growth hor-

of periodontal diseases. Coslet et al. 21

was diagnosed as type I B APE+AAE.

mone), developmental and genetic

indicated that teeth with APE type IIA,

(Figure 1) For solving the problems

factors are thought to underlie this con-

IB and IIB were more susceptible to

from the gingiva and crowns, the treat-

dition. The developmental factors in-

periodontal breakdown due to the insuf-

ment plan must cover both the peri-

clude the presence of thick and ﬁbrotic

ficient support in the connective tissue

odontal and restorative components. As

gingiva, which tends to migrate slowly

layer. It’
s suggested that an“incisally

a result, an esthetic CLP and a restor-

during the passive eruption phase, and

positioned gingival margin”might be

ative reconstruction were completed

the presence of thick bone that might

traumatized easily when chewing and

for this patient in an interdisciplinary

interfere the apical migration of soft

was more susceptible to periodontal

Figure 4. C
 ase 2: (A) The initial presentation. (B) After orthodontic treatment, the teeth were aligned well. (C) After esthetic CLP, patient
satisfied with this outcome. The result wasn’t perfect due to her short upper lip, but this situation was mentioned in pre-surgery
discussion with patient. (D) 3 months follow up
Case 3: (E) The initial presentation. (F) Before surgery, the prosthodontist made anterior provisional bridge. (G) After
periodontal management, the new provisional crowns were delivered. (H) Final prostheses delivery at 6 months follow up
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disease. 1 The contact with food and
repeated trauma from chewing may enhance plaque accumulation and chronic
gingival inflammation. Furthermore,
the coronally displaced gingiva may inﬂuence the margin of prosthesis and the
location of orthodontic braces, which
makes the maintenance of oral hygiene
more difficult. However, periodontal
inflammation exactly caused by APE
is rare, and the patients with APE can
be periodontally healthy if their plaque
control is good. 1
Nowadays, the doctor-patient relationship is more complicated than
it was, so patient-centered treatment
outcomes should be highly valued. The
esthetic CLP for treating APE results
in a high level of patient satisfaction
with predictable and stable outcomes
in the short term. 28 The majority of the
patients (>80%) felt satisfied with the
procedure experience and outcome.
In this case series, the satisfactory
treatment outcome was also revealed
on our patients. Moreover, EGD may
influence people’
s oral health-related
quality of life (OHRQoL), although it
can be masked by the color of tooth.
In the study by Antoniazzi et al. 2, the
occurrence of gummy smile had a negative impact on OHRQoL in the Brazil
population. Consequently, the treatment
of EGD could provide patients the improvements in both aesthetics and oral
health-related quality of life.
Regarding the amount of osseous reduction during a CLP, some researchers
suggested 1-3 mm from the CEJ to the
bone crest 1, but some others proposed
a bone reduction equal or more than 3
mm. 29-31 In this case series, we decided
to reduce the bone crest by equal or
more than 3 mm due to the concern of
biological width. 29, 32 Moreover, it is
suggested to shape the alveolar crest
to follow the CEJ in order to obtain a

desired soft-tissue architecture. 1
Minimal invasive procedures are
getting more popular because of less
surgical complication, and the treatment outcome is not inferior to that
from conventional approaches. 33
Compared with the traditional openﬂap surgery, Ribeiro et al. 33 found that
flapless crown lengthening seemed to
be an easy, predictable, and time-saving method for the treatment of EGD
caused by APE, and the overall outcome was similar to the open-flap esthetic CLP. However, this technique is
not applicable to type 2B APE in which
the amount of keratinized tissue is inadequate. 1, 33

方面也可以做一定程度的提升。
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