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Case Study

ABSTRACT

Aims: The aim of this study is to describe the surgical and prosthetic approaches of oral
rehabilitation of a partially edentulous patient with a vertical maxillary excess with excessive
gingival display when smiling.

Presentation of Case: A 40-year-old female patient complaining of cosmetic dental problems
reported to the School of Dentistry at Franca University (UNIFRAN). After a clinical examination
and radiographic imaging, it was determined that the patient was partially edentulous with vertical
maxillary excess with excessive gingival display when smiling. A diagnostic wax-up was performed
to determine the ideal position of the anterior teeth in relation to proper oral posture at rest, to the
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line.

smile line, and to the bone level. In light of the ideal position of the anterior teeth for reducing
gingival display when smiling, it was decided to remove the remaining teeth and perform a
maxillary ostectomy. After performing the pre-prosthetic surgery, six implants were installed in the
remaining maxillary bone, and a provisional conventional complete denture was installed and left in
position until the osseointegration period. Later, a complete arch fixed implant-supported
prosthesis was manufactured, since the prosthesis—tissue junction was above to the high smile

Discussion and Conclusion: Pre-prosthetic ostectomy and treatment by means of a complete
arch fixed implant-supported prosthesis produced an effective and predictable outcome, resulting
in a very favorable esthetic and functional outcome for the patient.

Keywords: Prostheses and implants; maxillary ostectomy; smile.

1. INTRODUCTION

Improved surgical and prosthetic treatment
protocols and simultaneous advancements in the
development of new materials have resulted
in the rise in popularity of maxillary complete
arch fixed implant-supported prostheses [1].
Therefore, patients seeking this treatment are no
long limited to older individuals, but are now
patients from all age groups who exhibit specific
characteristics such as excessive gingival
display, discordant occlusal plane, different bone
levels, and unfavorable jaw relationships [1,2].

All of these factors require that the dental
surgeon make an adequate diagnosis of the oral
conditions and carefully develop a treatment plan
that will provide high quality rehabilitation for
these patients, since most of them are willing
to make a significant financial investment in
their treatment and to manage the difficulties
in oral hygiene and the possible maintenance
complications of fixed implant-supported
prostheses [1,2].

Candidates for maxillary fixed arch implant-
supported prostheses can be divided into four
categories in terms of the design of a maxillary
prosthesis [2]. Class | patients require a gingival
prosthesis for adequate tooth proportion,
prosthesis contour, and lip support. Class Il
patients require gingival prostheses for adequate
tooth proportion and prosthesis contour. Class Il
patients do not require gingival prostheses. All of
these patient groups are characterized by a low
or medium smile. However, the patients who
belong to Class IV are unique in that they have a
high smile or excessive gingival display when
smiling.

Excessive gingival display, also known as
“‘gummy smile,” is characterized by excessive
display of the maxillary gingival while smiling and
is commonly found in the general population

[3,4]. Tijan et al. [5] found that, in a sample of
more than 450 adults between 20 and 30 years
of age, 7% of men and 14% of women presented
with excessive gingival display.

Various etiologies can be associated with
excessive gingival display when smiling, and
they include extraoral and intraoral causes.
Some extraoral causes of excessive gingival
display are vertical maxillary  excess,
hypermobile upper lip, or a short upper lip [5,6].

Pre-prosthetic surgery and specially customized
prostheses are provided according to the results
obtained from initial interventions. These cases
are very challenging and require special care
during oral rehabilitation so that the desired
clinical objectives can be met.

The purpose of this article is to describe the
surgical and prosthetic approach to oral
rehabilitation in a patient who presented with
vertical maxillary excess with excessive gingival
display when smiling (Class 1IV), in whom a
maxillary segmental ostectomy was performed
followed by a complete arch fixed implant-
supported prosthesis.

2. PRESENTATION OF CASE

Patient known as VM, a 40-year-old female,
reported to the Implant Specialization Clinic at
Franca University (UNIFRAN), Franca - SP,
Brazil. The patient complained of missing
anterior and posterior teeth and of being
unsatisfied with her smile (Fig. 1). After an
examination and radiographic imaging, it was
determined that the superior arch including teeth
6, 8, 9 and 11 only. The inferior arch included all
teeth, with the exception of the molars. During
the extraoral examination, it was determined that
the patient had vertical maxillary excess, which
resulted in excessive gingival display when
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lip seal at

smiling and absence of
(Figs. 2 and 3).

Fig. 1. Intraoral view of the patient

Fig. 2. Patient smile showing excessive
gingival display

Fig. 3. Patient at rest: Absence of lip seal

Given the case of vertical maxillary excess,
maxillary impaction orthognathic surgery (LeFort
I) was proposed. This way, we could also obtain
maxillomandibular counter-clockwise rotation and
mandibular advancement, and, in doing so,
improve the anterior, posterior, and vertical
harmony of the face. However, the patient

rejected this option due to the time spent
between orthodontic preparations and the final
surgery. She also appeared scared of the
possibility of having hospital-level surgeries and
of the postoperative symptoms she would have
to face.

Because of this, an extraction of the upper teeth
following a maxillary segmental ostectomy to
diminish gingival display when smiling was
planned. A complete arch fixed implant-
supported prosthesis was planned as a
type of rehabilitation to be installed over the
implants.

After the patient's agreement and acceptance, a
written informed consent was assigned and the
clinical procedures were initiated with an
impression of the superior and inferior
arches using a polydimethylsiloxane (Zhermarck,
Zetaplus, Badia Polesine, Italy). This was
followed by recordings of the intermaxillary
relationships and the tests with the teeth in the
edentulous spaces to obtain the diagnosis and
therefore determine the bone height that should
be removed during surgery. The height was
marked and initially removed from the cast from
which a provisional complete denture was made
to be used immediately after surgery and during
the osseointegration period.

Maxillary nerve block techniques involving the
infraorbital nerve, the greater palatine nerve, and
incisive nerve with local anesthesia (4% articaine
at 1:100.00) were applied (Articaine, Nova DFL
Industria e Comércio S.A, Rio de Janeiro, Brazil).
After elevation the mucoperiosteal tissue from
the buccal and palatine surfaces, the remaining
upper teeth were extracted (Fig. 4). Next, a ruler
was used to measure the bone height to be
removed (Fig. 5) so that the ostectomy, in
which a micro reciprocating saw was used,
could be performed at the height indicated
(Figs. 6 and 7).

After these procedures, the bone was regularized
with a handpiece and a Maxicut drill under
constant irrigation. Six maxillary implants (5 Alvin
CM; 1 Titamax EX — Neodent, Curitiba, Parana,
Brazil) were then installed on the region of the
teeth 3, 5, 8, 9,12 and 14 (Fig. 8). After the
implants were installed, sutures were placed
using nylon 4.0 suture thread (Fig. 9). After the
suturing, a provisional conventional complete
denture was immediately installed with a tissue
conditioner (Dentusoft; Densell; Buenos Aires,
Argentina).
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Fig. 4. Alveolar bone after the extraction of
the upper teeth

Fig. 5. Measurements of the bone height to be
removed

Fig. 8. Implants installed after ridge
regularization

Fig. 6. Ostectomy being performed using a
micro reciprocating saw

The postoperative medication prescribed was
Nimesulide (100 mg every 12 hours for 3 days),
Metamizole (500 mg every 6 hours as needed for
pain) and Amoxicillin (500 mg every 8 hours for 7
days). The sutures were removed 15 days after
surgery. Occlusal adjustments and relining of the
prosthesis of the superior arch were also
performed.

Fig. 9. Sutures placed after the surgical
procedure

After the osseointegration period (six months) of
the implants (Fig. 10), installation of the healing
caps, new sutures with nylon 4.0 suture thread,
and new relining of the provisional complete
denture were all performed. Seven days after
these procedures were carried out, the sutures
were removed, and the procedures to
manufacture the definitive arch fixed implant-
supported prosthesis began. Transmucosal
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abutments (Mini pillars, Neodent, Curitiba, Brazil)
were installed and later impressed using a
multifunctional guide and polyvinilsiloxane. After
the impression was obtained and the semi-
adjustable articulator was assembled, a metal
framework was manufactured to be placed on it

and artificial teeth were also assembled in
accordance with the multifunctional guide
parameters.

Fig. 10. Panoramic radiograph after the
osseointegration period

Next, the clinical tests for the prosthesis were
performed, as were esthetic evaluations, metric
tests, and phonetic tests to verify harmony in the
intermaxillary relations. After approval from the
patient and the surgeons involved, the prosthesis
was polymerized and installed (Fig. 11).
Significant improvement was noted in the
patient’s facial profile (Fig. 12), as were harmony
in the lower third of the face, proper oral rest
posture, and an improvement in the appearance
of her smile (Fig. 13). Patient follow up has been
ongoing for one year at the Implant
Specialization Clinic at Franca University
(UNIFRAN), and she is very satisfied with the
treatment provided.

Fig. 11. Complete arch fixed implant-
supported prosthesis immediately after its
installation

Fig. 12. Patient at rest: Proper oral posture

Fig. 13. Patient smile after treatment

3. DISCUSSION

Patients who present with excessive gingival
display and/or vertical maxillary excess are in
need of special care for a fixed implant-
supported prostheses ftreatment. First, it is
fundamental that an appropriate diagnosis be
made based on the principles of conventional
complete dentures. The ideal position of
maxillary  incisors should be previously
determined by a diagnostic wax-up, which should
be performed with the aid of record bases [2]. It
is fundamental that the prosthesis—tissue junction
not be visible during the maximum smile. In this
clinical case, the ideal position of the anterior
teeth was determined with the aid of a record
base, as described, which allowed for the bone
height necessary for the ostectomy to be
determined.
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Bidra et al. [2] used a classification system of
patients for esthetic fixed implant-supported
prostheses in the edentulous maxilla. They
categorized maxillary fixed implant-supported
prosthesis into 4 groups. Class |V patients have
a high smile or excessive gingival display. Pre-
prosthetic treatments that can be used on Class
IV patients prior to rehabilitation are ostectomy
procedures, LeFort | osteotomy, orthodontic
intrusion, and plastic surgery [1]. If the option is
to avoid any type of pre-prosthetic surgical
intervention, then the possibilities would be the
use of prostheses without gingival reconstruction
or the use of completely or partially removable
prostheses.

In this case, an ostectomy was performed using
a micro reciprocating saw to remove the vertical
maxillary excess, thus creating a platform for
implant installation at the appropriate height. This
procedure is in accordance with Jensen et al. [7],
who states that, in cases such as the one
described here, an ostectomy must be performed
in such a way that the bone platform is superior
to the apical position of the upper lip during the
maximum smile before implant installation. The
authors [7] also state that the bone platform
should have an adequate width and sufficient
height for implant installation without invading the
nasal floor or the maxillary sinus. Bidra et al. [1]
state that, depending on the extent of gingival
display and prosthetic plan, an ostectomy can be
performed in the maxillary anterior region, and
the posterior region can be treated with a fixed
prosthesis without artificial gingiva.

The use of the LeFort | osteotomy to correct
excessive gingival display in an edentulous
patient was also reported by Massad et al. [8].
The procedure involved surgical maxillary
impaction followed by mandibular and posterior
autorotation and new conventional complete
dentures. Although prosthetic rehabilitation was
not a fixed implant-supported prosthesis as in
the present case, the same approach is
recommended. The purpose is always to ensure
that the LeFort osteotomy can position the
upper bone platform to the most apical position
of the lip to avoid displaying the prosthesis—
tissue junction. This treatment option was
presented to the patient, but she refused to
receive it.

Given the pre-prosthetic solutions for this case,
there was the possibility to treat the patient using
a complete fixed implant-supported prosthesis
without artificial gingiva or a traditional, complete

arch fixed implant-supported prostheses with
artificial gingiva. Bidra et al. [2] state that
rehabilitation of young patients with a complete
fixed prosthesis without gingival tissue is a
significant challenge. This difficulty is largely due
to obtaining interdental papilla between two
implants or between an implant and a bridge
[9,10].

In this clinical case, we noted that the ostectomy
contributed to reducing the vertical maxillary
excess as well as gingival display when smiling.
However, it should be noted that the prosthesis—
tissue junction would have been visible during
the maximum smile if we had opted to use a
complete fixed implant-supported prosthesis
without artificial gingiva. Therefore, we chose to
manufacture the complete arch fixed implant-
supported prostheses with artificial gingiva,
which allowed for the interface to be masked and
which guaranteed better esthetic predictability for
the patient.

4. CONCLUSION

Given the limitations of the clinical case in
question, it was concluded that pre-prosthetic
ostectomy and treatment using a complete arch
fixed implant-supported prosthesis resulted an
effective and predictable resolution, including a
very favorable esthetic and functional outcome
for the patient.
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