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Abstract

Gingival smile is a term used to describe an aesthetic condition in which excessive gingival exposure at the jaw level occurs during smile.
There are several factors related to its etiology, the most common is the altered passive eruption of anterior superior teeth. To correct this
disharmony, a multidisciplinary approach is necessary, and the treatment plan depends on a correct diagnosis and assessment for a better
prognosis. The present study aims to describe a clinical case where periodontal surgical techniques were used to correct this condition. Female
patient, 25 years old, with aesthetic complaint of the amount of gum exposed when smiling and diagnosed with altered passive eruption.
Clinical crown augmentation surgery was performed on the anterior superior teeth. After 1 and 2 years, periodontal clinical parameters (probing
bleeding, probing depth, clinical attachment level, crown length, keratinized mucosa width and plaque index) were reassessed, through clinical
examination, digital photographic monitoring and measurement tools. In two years, it was possible to note the stability of the results achieved,
maintaining values similar to those of the immediate postoperative period. The case report confirmed the success of the clinical crown
augmentation surgery and the periodontal parameters stability evaluated after 2 years.

Keywords: Periodontics Surgery. Gingivectomy. Aesthetics.

Resumo

Sorriso gengival é o termo utilizado para descrever uma condi¢do estética em que ocorre uma exposi¢ao gengival excessiva ao nivel da
maxila, durante o sorriso. Ha diversos fatores relacionados a sua etiologia, sendo a mais comum a erup¢do passiva alterada dos dentes
antero-superiores. Para corre¢do dessa desarmonia é necessaria uma abordagem multidisciplinar, sendo o plano de tratamento dependente de
um correto diagnostico e avalia¢do para um melhor prognostico. O presente estudo tem objetivo de descrever um caso clinico onde técnicas
cirurgicas periodontais foram utilizadas para corre¢do dessa condi¢do. Paciente género feminino, 25 anos de idade, com queixa estética da
quantidade de gengiva exposta ao sorrir e com diagnostico de erup¢do passiva alterada. Foi submetida a cirurgia de aumento de coroa clinica
nos dentes antero-superiores. Apos 1 e 2 anos foram reavaliados os pardametros clinicos periodontais (sangramento a sondagem, profundidade
de sondagem, perda de inser¢do, comprimento da coroa, largura da mucosa queratinizada e indice de placa), através de exame clinico,
acompanhamento digital fotogrdfico e ferramentas de medigdo de imagem. Em dois anos, foi possivel constatar a estabilidade dos resultados
alcangados, mantendo valores semelhantes aos do pés-operatorio imediato. O relato de caso confirmou o sucesso da cirurgia de aumento de
coroa clinica e a estabilidade dos parametros periodontais avaliados apos 2 anos.
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1 Introduction level of the gingival margin of the upper central incisors, so
that it is considered more harmonious. The crowns of these
teeth are covered by 1 to 3mm of inserted gum, -emphasizing
the interdental gingiva. As well as the free gingiva edge
around the cervical teeth margin and should be evident*.
Gingival smile is the term used to describe a relatively

frequent non-aesthetic condition, characterized by excessive

Aesthetics is an important part of dentistry. Therefore, it is
crucial to work with full knowledge of the biological principles
that guide it, in order to harmonize the face and smile, as well
as maintain periodontal health through the biofilm control and
attention to periodontal supportive therapy. Periodontology

is the specialty of dentistry that seeks solutions in the facial
aesthetics construction, in which the harmony among lips,
teeth and gums is extremely important!.

The gingival margins relation of the maxillary anterior
teeth plays an important role in the aesthetic appearance
of the teeth crowns 2. An attractive smile usually presents
a coincidence of disposition between the incisal edges of
the anterior superior teeth and the lower lip curvature *. In
addition, during smile, the upper lip must be positioned at the
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gingival exposure at the jaw level, during smile’. The smile
height is influenced by sex and age. There is evidence that
women have higher smiles than men and that dentogingival
exposure decreases with age. Therefore, some amount of gum
on display is aesthetically acceptable and, as mentioned in
the literature, provides for a youthful appearance®. There is
no consensus as to the amount of gum that must be exposed
to consider a smile as gingival, however, the values vary
between 0 and 4 mm’®, but when reaching 4 mm of gingival
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exposure, there is a non-aesthetic perception, both by clinical
dentists and general population.

The excess of gingival tissue does not only cause aesthetic
problems, but also functional problems, such as decreased
protection from the masticatory function trauma and even
contributing to periodontal disease, due to the gingival excess
that can lead to the formation of false periodontal pockets
that will collaborate in the inflammatory process maintenance
and hinder hygiene®. In addition, several behavioral and
psychological changes are found in patients with a gingival
smile, including shyness, impaired self-esteem, and other
forms of social restriction’.

Different therapeutic modalities are indicated for the
gingival smile treatment depending on its etiology'. The most
common etiology found is the altered passive eruption (APE)
5, in which the periodontium does not migrate satisfactorily in
the apical direction, thus covering the cementoenamel junction
(CEJ), resulting in a diminished clinical crown and a smile
considered to be childlike'. By cosmetic crown augmentation
surgery performed by gingivectomy or flap positioned apically
with or without osteotomy'?. APE is classified into two types:
type 1 is defined by the gingival margin being incisal or occlusal
for the CEJ, where there is a visible wider band of gingiva
inserted from the gingival margin to the mucogingival junction
than the generally accepted width of 3.0 — 4.2 mm in the maxilla
and 2.5 to 2.6 mm in the mandible. The mucogingival junction
is usually apical to the alveolar crest in these cases. Type 2
which is defined by the presence of a gingival band adhered
from the gingival margin to the mucogingival junction which
appears to be within the normal average width, as specified
above. However, in this type of altered passive eruption, the
entire inserted gingiva is located in the anatomical crown, with
the mucogingival junction located at the CEJ level .

The purpose of this case report was to accompany a
patient with a complaint of the amount of gingiva exposed
when smiling, from planning to the performance of clinical
crown augmentation surgery. Aiming to return aesthetics, as
well maintenance of periodontal health. In addition, two years
follow up was carried to confirm the success and stability of
the periodontal parameters.

2 Case Report

A female patient, 25 years old attended the Federal
University of Parana clinic for dental evaluation with an
aesthetic complaint reporting that her smile “showed a lot of
gums”. The patient’s consent, authorizing the procedure and
the case documentation, was obtained via an informed consent
form. All procedures were performed following respect
for the patient’s privacy, data confidentiality and human
dignity. Anamnesis, clinical examination and a complete
periodontal examination was performed including: bleeding
on probing, probing depth, clinical attachment level, crown
length, keratinized mucosa width and plaque index. Probing
depth ranging from 1 to 2mm in all sites, and a wide range
of keratinized mucosa was observed. After the examination
it was confirmed that the patient had a healthy periodontal
condition. From the exams, the presence of upper anterior
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teeth with short clinical crows and excess gingival tissue was
found and the diagnosis was APE (Figure 1).

Figure 1 -Presence of upper anterior teeth with short clinical
crows and excess gingival tissue

Source: The authors.

After biofilm control and obtaining plaster models, digital
planning using photographs was carried out. During this stage,
frontal facial observation is essential, while the patient smiles,
allowing to evaluate the dental and facial midline position
of the smile, the type of dominant musculature, curvature,
oral corrector and the size of the gingival exposure, which
indicate the degree of smile influence. Intraoral and extraoral
photographs of the patient at rest, smiling and bilateral profile
were taken'*.

The digital planning was carried out with the program
ImageJ 1.50i1 (National Institutes of Health, Public domain)
where measurements were obtained, in millimeters, of
each region subject to surgery (Figure 2). At this point it
was possible through a calibration of measurements in the
image using the real size of the teeth in the plaster model.
Measurements of the gingival margin in relation to the lip and
measurements in relation to the height of the tooth margins
were perfomed. Such measures indicated exactly the ideal
positions of the gingival margin after surgery.

Figure 2 - Digital planning
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Source: The authors.

Once digital planning was carried out, the measurements
were transferred to the plaster model with the help of a dry
point compass. Na acetate surgical guide was then made in
order to facilitate decision making during surgery. It was cut
according to the measures obtained, its use promotes greater
safety in the performance of gingivectomy because it was
possible to visualize the limits of the incision more clearly and
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thus reduce the margin of errors by optimizing clinical time.

After anesthesia with 2% Mepivacaine, guide was placed
in the position, then the region to be incised was delimited with
the scalpel, the internal bevel incision was made, bypassing
the cervical margin of the guide acetate, creating a soft tissue
collar, After that, a full thickness flap was performed, the guide
was removed and intra-sulcular incisions were made in order
to release this gingival tissue collar, which was removed with
Goldman-Fox curettes. With the removal of the collar, the use
of the Molt detacher allowed exposing bone tissue and, thus,
using a periodontal probe, the bone crest could be observed,
positioning 1 mm from the CEJ. It is known that to reestablish
the necessary distances for a reinsertion of connective tissue,
ensuring the correct biological space repositioning, the bone
crest must be repositioned 2mm apical from the position of
the intended gingival margin'®. Therefore, it was necessary
to perform osteotomy and osteoplasty, using an Ochsenbein
chisel. During osteotomy, there was a concern with the zeniths
formation of the gingival margins of each element involved
in the surgery. With the distances to the inserted structures
reestablished, the surgery was completed with the suspension
technique suture (Nylon 5-0) (Figure 3).

Figure 3 A - Guide in position, B - Gingival tissue collar, C/D
— Collar removal, E - measurement between bone crest and
cementoenamel junction, F - Osteotomy and osteoplasty using
Ochsenbein chisel and G - Immediate post operative

Source: The authors.
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Post-operative medication consisted of Nimesulide 100 mg
and Paracetamol 750 mg for seven and two days, respectively.
For mouthwash, 0.12% Chlorhexidine Digluconate was
performed for 15 days. After 7 days the sutures were removed
and the postoperative follow-up continued after 30 days, 1 and
2 years.

On the return of 1 and 2 years, clinical examination was
repeated evaluating periodontal clinical parameters (bleeding
on probing, probing depth, clinical attachment level, crown
length, keratinized mucosa width and plaque index). In
addition, a new photographic documentation was performed
(Figure 4).

Figure 4 - Two-year follow-u

Source: The authors.

The plaster models were made in order to be used as a
scale to measure in the photographic records using the tools
of the IMAGE J 1.501 program (National Institutes of Health,
Public domain). The distance in the image was calibrated in
Image J by the actual measurement found in the model. The
mesio-distal distance from the upper right central incisor at
the contact point was used as a reference. Teeth 15 to 25 were
evaluated, to measure the crown length, the teeth central line
was used in the cervical occlusion and the keratinized mucosa
width was measured through the most apical portion of the
gingival margins to the mucogingival line.

The results, obtained in millimeters, of the clinical crown
length and the keratinized mucosa, were organized in the form
of a graph, comparing preoperative values, immediate post-
operative and one and two years after surgery.

2.1 Results and Discussion

During the post-surgical follow-up, it is possible to
observe the harmony restoration among teeth, lips and gums
with periodontal health characteristics present (pink color,
battlements filled entirely by the papillaec and “orange peel”
aspect). In addition, it was possible to verify the patient’s
satisfaction with the result of the surgery, exceeding her
expectations.

Regarding the clinical crowns length, it can be observed
that during the post-immediate period there was an increase in
the clinical crowns length due to the gingival collar removal
during surgery.

After one year, a gingival increase was observed at
the central incisors region, probably associated with an
inflammatory process due to the plaque accumulation. In two
years, it was possible to note the stability of the results achieved
with the clinical crown augmentation surgery, maintaining
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values similar to those of the immediate postoperative period,
with greater variations in tooth 21 where there was a gingival
increase and in tooth 12 where there was a slight note gingival
recession. (Figure 5).

Figure 5 - Graph with clinical crown length pre op., 0, 1 and 2
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The amount of keratinized mucosa varied slightly over
the years. The greatest variation was observed in tooth 21,
where there was an increase in the amount of keratinized
mucosa, probably associated with an inflammatory process,
as previously mentioned. (Figure 6).

Figure 6 - Graph with the keratinized mucosa length pre op., 0,
1 and 2 years
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The probing depth varied between 1 and 2 mm in the
evaluated teeth, during all the evaluated periods.

According to the literature there is an acceptable standard
for a harmonic smile. Most professionals claim that this
pattern is influenced by the dentogingival relation, in which
the upper lip must be located at the same level as the gingival
tissue margin of the upper central incisors. However, gingival
exposure of up to 3mm exceeding the cervical limits of the
tooth structure during smile is still considered aesthetic and
appropriate®.

One important factor discussed is the varied gingival
smile etiology. Gingival growth, excess vertical growth,
labial hyperactivity, short upper lip, dentoalveolar extrusion
and altered passive eruption, are the different causes reported.
Dental surgeon must have knowledge to guide the clinical
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examination and be trained to evaluate certain anatomical
points, such as: interlabial distance at rest, the upper
incisors exposure at rest and speech, the upper lip morpho
functional characteristics, the teeth positioning, the dental
axes alignment and the gingival contour limits. In addition,
the use of digital tools, which has increased and becoming
accessible, can facilitate the evaluation of these points, such
as the use of photographs, which promotes a better aesthetic
smile analysis, helps in determining the lips and soft tissues
positioning during the smile dynamics'’. These assessments
are crucial for a differential diagnosis and the establishment
of an appropriate treatment plan for each case'®.

Included in the main gingival smile etiologies, there is the
APE, which involves periodontal surgical techniques in its
correction. Among them, the surgical technique to increase the
clinical crown with immediate postoperative results'. In order
to perform the clinical crown augmentation surgery, in this
case, planning was necessary which involved several stages.
Anamnesis, clinical examination and photographic record
were performed to study the intervention. As a facilitator in
carrying out the procedure, a surgical guide obtained from a
study model was used. Based on the patient’s smile and face
analysis, it was possible to determine how many millimeters
of gingival tissue removed from each anterior tooth in order to
promote the desired harmony would be necessary.

Clinical crown augmentation surgery is an easy technique
to perform and presents satisfactory results. However,
knowledge about indications and good planning for its
execution is fundamental to minimize possible postoperative
complications, such as pain, gingival retraction, interproximal
cracks opening, loss of gingival papilla, extreme clinical
crowns prolongation and gingival inflammation predisposing
to periodontal disease®. Omission in the gingival biotype
evaluation, improper removal of the keratinized mucosa
width and professional inexperience are examples of mistakes
that must be avoided. Digital planning and use of a guide are
tools that make surgery faster and more accurate, consequently
reducing possible failures.

Understanding on the part of the patient regarding the
biofilm control and the necessary care to provide adequate
conditions for the performance of the procedure is extremely
important. In this case the patient demonstrated adherence
to treatment plan, and commitment was fundamental for the
success from preparation to postoperative period.

It is clear that a correct approach is mandatory. Factors
such as anamnesis, clinical and physical examination, etiology
of this gingival condition and dialogue with the patient must
be carefully considered in order to develop a correct diagnosis
and an appropriate treatment plan.

3 Conclusion

This two-year follow-up case report confirms the success
of the periodontal surgery for correction of gingival smile and
the periodontal parameters stability.
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