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Abstract !
Oral rehabilitation of the atrophic maxilla is a common clinical challenge, especially
in edentulous patients, due to significant bone loss that compromises implant

stability and smile esthetics. The All-on-Four protocol has emerged as an effective, Article History
minimally invasive, and predictable alternative, elimi-nating the need for bone Received: 26 September
grafting procedures while promoting satisfactory functional and aesthetic outcomes. ,ZA(t)xz:gpted: 29 October
This case report presents a clinical scenario of the rehabilitation of an atrophic 2025
maxilla using the All-on-Four technique. The patient, a 70-year-old female who was
fully edentulous in the maxilla, reported aesthetic and functional dissatisfaction zfywlgrds

-on-Four;

with her current prosthesis. After clinical and tomographic evaluation, the All-on- Atrophic Maxilla:

Four protocol was indicated for the placement of four Morse taper implants. Two Dental Implant; ’
anterior straight implants and two posterior implants angled at 45° were placed to Prosthetic Rehabilitation;
max-imize bone utilization and avoid the maxillary sinus. The surgical procedure Case Report.

was performed under local anesthesia, followed by relining of the provisional
prosthesis. No adverse event or complica-tions were observed on the day of the
surgical procedure or in the postoperative period. After the osseointegration period,
intermediate abutments were placed, and the definitive prosthesis was in-stalled.
After 6 months, the patient reported complete satisfaction with the treatment,
which enhanced both the esthetic and masticatory functions. The case report
demonstrates the benefits of the tech-nique, including reduced treatment time,
good primary stability, absence of significant morbidity, and excellent functional
and esthetic outcomes for the patient. The All-on-Four protocol proved to be an
effective and safe rehabilitative solution for cases of atrophic maxilla, contributing
to improvements in the patient’s quality of life.
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Abbreviations

CBCT Cone-beam computed tomography

Introduction

Tooth loss is a condition that entails significant
functional and social consequences for edentulous
individuals, directly compromising masticatory
capacity, phonetics, esthetics, and nutritional status.
In more complex cases, it may also affect self-
esteem, negatively impacting patients’ social life.’
With the increase in life expectancy observed in most
countries, tooth loss and alveolar bone resorption
have become increasingly common conditions.??
Edentulism affects all social clas-ses and reflects
both living conditions and the availability of health-
care services for the population. In this context, dental
specialties continuously seek alternatives to promote
the oral rehabilitation of patients with tooth loss.!

The process of bone resorption is complex and
may involve horizontal and/or vertical resorption
of the alveolar crest, as well as maxillary sinus
pneumatization. These factors reduce the available
bone height forimplant placement, often necessitating
a sinus augmentation procedure to in-crease bone
volume4 and enable the proper selection of implant
length. Such procedures inevitably add time, morbidity,
and treatment cost.

Given the need to restore masticatory function,
esthetics, and phonetics, several techniques have
been developed over the years. A promising alter-
native in this context, and the focus of the present
study, is the All-on-Four technique, which stands out
for its predictability and efficiency in treatment.?%%

The All-on-Four clinical approach consists of placing
four anterior implants to support a prosthesis in
edentulous patients. The two posterior implants
are distally inclined at an angle of 35° to 45°, which
allows the use of longer implants and enhances
primary stability, thereby eliminating — in most
cases — the need for sinus augmentation.® This
technique offers several advantages, includ-ing
greater prosthesis stability with reduced cantilever,
elimination of the need for bone grafting, lower
treatment costs, ease of maintenance, reduced
morbidity, shorter treatment times, and signifi-cant
improvements in quality of life.®

Currently, multiple options are available for oral
rehabilitation in edentulous patients,’”® with conven-
tional removable dentures still widely used due to
their lower cost. However, this treatment modality
presents several functional and esthetic limitations
and fails to prevent progressive bone resorption, often
leading to problems with retention and adaptation. With
advances in implant dentistry, implants and implant
-supported prostheses have emerged as a superior
alternative, preventing further resorption and
being regarded as the gold standard for oral
rehabilitation."©

This case report aimed to present a clinical case
of full maxillary rehabilitation in an atrophic maxilla,
where the treatment of choice was oral rehabilitation
using the All-on-Four protocol.

Materials and Methods

The patient, D.M.S., a 70-year-old melanodermic
female, classified as ASAll, presented with complete
edentulism in the maxilla and partial edentulism in
the mandible. She reported wearing a total maxillary
denture for more than 10 years (Figure 1), which
exhibited poor esthetics and function, and required
additional retention with denture adhesives. Her
chief complaint was dissatisfaction with her smile.
The patient signed an informed consent prior to start
of the clinical treatment.

Fig. 1: Initial frontal image with a complete
maxillary denture.
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The clinical examination revealed loss of upper lip
support, decreased vertical dimension of occlusion,
unsatisfactory overbite, and unfavorable esthetics
of the existing prosthesis (Figure 2). Additionally, the

maxilla showed significant atrophy, as indicated
by reduced bone height and bucco-lingual width
(Figure 3).

Fig. 2: Initial frontal image of the edentulous smile and vertical and horizontal dimension loss.

Fig. 3: Images showing maxillary atrophy with vertical and buccal-lingual bone loss.

Laboratory tests and cone-beam computed tomo-
graphy (CBCT) were requested for assessment
and surgical treatment planning. Based on the
clinical and radiographic findings, the treatment plan
consisted of placing four implants using the All-on-
Four protocol, thereby avoiding sinus aug-mentation
surgery and the use of extra-short implants.

Results

The surgical phase was performed under local
anesthesia with vasoconstrictor (articaine 1:200,000).
A supracrestal linear incision with posterior
releasing incisions was made to allow full-thickness
flap elevation. Sequential drilling was performed
for Morse-taper implants using the corre-sponding
system-specific burs. Four Morse-taper implants
(Titanium Fix B-Fix, Brazil) were placed: two anterior
implants measuring 4.0 x 8.5 mm and two posterior
implants measuring 4.0 x 15 mm. The posterior

implants were installed at angulations of 30° and 45°
angulation, respectively (Figure 4). All implants
achieved a final insertion torque of 45 N-cm. Healing
abutments were placed, and the surgical site
was sutured with 5-0 nylon, leaving the implants
submerged. The existing prosthesis was relined with
soft acrylic resin and used as a provisional prosthesis
without immediate loading. No adverse events were
observed.

Three months after surgery, a panoramic radiograph
was obtained (Figure 4) to evaluate bone healing
and implant positioning. A reentry surgery was
performed, and the following multi-unit abutments
were installed: anterior straight abutments (left trans-
mucosal height: 4 mm; right: 3 mm) and posterior
angulated abutments (left: 30° and 3.5 mm trans-
mucosal height; right: 17° and 2.5 mm transmucosal
height) (Figure 5).
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Fig. 5: Implant position with the intermediate
abutment.

The prosthesis pickup was performed using metallic
copings (Figure 6). The prosthesis was prepared
(Figure 5) for capture with autopolymerizing acrylic
resin and subsequently installed (Figure 7). The
prosthesis was designed with a convex intaglio
surface to facilitate hygiene and maintain peri-implant
health. Animmediate improvementin the patient’s facial
profile was observed (Figure 8). The patient expre-
ssed immediate satisfaction with the rehabilitation,
after 6 months, the patient confirmed complete
satisfaction with the treatment, which enhanced both
the esthetic and masticatory functions.

kL

Fig. 6: Metallic copings, prosthesis preparation for pickup.
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Fig. 7: Installation of the definitive maxillary
fixed prosthesis (All-on-Four protocol).

Fig. 8: An immediate profile showing the
recovery of vertical and horizontal dimensions.

Discussion

Rehabilitation of the atrophic maxilla is a routine
condition in dental practice,'3 however, it continues
to pose a challenge for clinicians due to its complexity
and the variety of therapeutic ap-proaches available.
To reduce the unpredictability of rehabilitative
treatment, several criteria must be considered,
including accurate diagnosis, a well-structured
treatment plan, esthetic and occlusal as-pects,
the type of prosthesis indicated, and tomographic
assessment. Reverse planning and the use of surgical
guides are crucial tools in thorough diagnostic
analysis, as they help prevent unfavorable implant
positioning that could compromise the success of
rehabilitation."

In the presented clinical case, the All-on-Four
technique was chosen due to insufficient bone
volume in the posterior maxilla, combined with the
patient’s desire for a shorter treatment duration,

lower surgical morbidity, and improved aesthetic
and functional outcomes. Initially, a rehabilitation
with a greater number of implants using extra-short
implants (reduced length)'*'® was considered;
however, the patient opted for the All-on-Four
technique. would be beneficial; therefore, the patient
opted for the All-on-Four technique. This technique
enables the placement of four implants in the maxilla,
with two angled distally. Such angulation enables
the use of longer implants, optimizes the available
bone, and avoids critical anatomical structures, such
as the maxillary sinus, thus eliminating the need for
bone grafting.51718

The All-on-Four protocol requires a thorough
evaluation of the patient's anatomical condi-tions
to ensure successful osseointegration. A minimum
bone height of 10 mm in the anterior region
and a thickness of at least 5 mm are essential
prerequisites. Additionally, the location of the anterior
wall of the maxillary sinus determines the positioning
of the posterior implants. In this case, the im-plants
measured 4.0 x 8.5 mm and were positioned 2 mm
below the alveolar crest (anterior implants), fully
utilizing the available height. By tracing an imaginary
line at 45° from the midline, tangent to the sinus wall,
the intersection with the alveolar ridge defines the
ideal site for posterior implant place-ment, which was
applied in this case.>'® This technique uses distal
implant angulation to enable a full-arch restoration
while being less invasive. In the present case,
however, a shortened dental arch re-habilitation
was planned, with the prosthesis extending only
to the first molar (first molar occlusion), since
the antagonist arch lacked second and third
molars. Posterior angulation reduces the cantilever
length, increases the interimplant distance, and
facilitates prosthesis maintenance and hygiene.®
The preference for the All-on-Four technique lies
in maximizing the use of available bone in atrophic
max-illae, thereby avoiding complex regenerative
procedures'? that would increase morbidity.?°

Despite its advantages, the All-on-Four procedure
poses challenges, particularly for less experienced
clinicians. The surgery may involve the extraction
of compromised teeth, bone leveling, and precise
implant insertion. In this case, bone leveling was
performed to standardize ridge height, allowing
for ideal implant positioning and adaptation of a
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PF3-type prosthesis selected for rehabilita-tion. In
atrophic maxillae, the proximity of critical anatomical
structures and the limited bone availabil-ity make
the procedure even more complex, especially for
posterior implant placement. One strategy that
may facilitate the technique is the use of digitally
planned surgical guides,® which guide the sur-geon’s
movements during implant insertion to ensure
optimal positioning according to reverse planning.®
However, in the present case, surgery was performed
without the aid of guides, relying solely on radio-
graphic and tomographic parameters and the clinical
experience of the surgeon (freehand procedure).

The All-on-Four approach has emerged as an
effective alternative to maxillary sinus grafting,
providing stable support for dental prostheses and
contributing to the preservation of the remaining
bone. Its advantages — rapid recovery, reduced
postoperative discomfort, and lower cost — reinforce
its role as a contemporary and efficient solution for
oral rehabilitation.®?° In this case report, the patient
presented no pain postoperatively, experiencing only
facial edema without associated symp-toms or other
adverse outcomes.

Current evidence supports the safety of the All-on-
Four technique in restoring masticatory function and
esthetics in fully edentulous patients, as confirmed
by the clinical case reported here-in."®

Conclusion

The rehabilitation of the atrophic maxillae presents
a significant clinical challenge, requiring careful
planning and technical expertise from the dentist. In
this context, the All-on-Four protocol stands out as
a predictable, effective, and less invasive alternative,
providing patients with faster recovery, reduced surgical
morbidity, and satisfactory functional and esthetic
restoration. Despite the technical requirements
involved, the use of digital planning tools significantly
contributes to the safety and success of the procedure.
The clinical case presented clearly illustrates
the benefits of this approach, reinforcing its applicabi-
lity and effectiveness in the oral rehabilitation of
patients with maxillary bone atrophy.
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