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A B S T R A C T

A typical condition in older patients is the event of edentulous, which can be the after effect of many factors
like poor oral hygiene, dental caries, and periodontal problems. It has negative social and psychological
effects on individuals that include adverse impacts on facial and oral esthetics, masticatory function, and
speech abilities, that when combined, are translated into significant reductions in patients’ quality of lives.
conventional removable complete dentures, implant-supported removable, & fixed prosthesis are all the
alternatives prosthetics options for restoring the edentulous jaws. The all-on-four concept is offered as an
alternative to conventional implant applications in which four implants are placed in the inter foraminal
region in the mandible and in the pre-maxillary region in total edentulism cases. The two anterior implants
follow the jaw anatomy and the two distal implants are tilted at 45◦ angulation posteriorly. This arrangement
allows for good implant anchorage, short cantilever length, and large inter implant distance thus favoring
fruitful outcome of the treatment. The goal of this review is to determine the underlying principles of this
concept and to illustrate the method’s benefits and drawbacks.
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Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: reprint@ipinnovative.com

1. Introduction

Treatment of patients with severely atrophic jaws is one of
the most difficult problems in implant dentistry. Atrophy
can be horizontal, vertical, or both; even if enough
vertical bone is present, a lack of ridge width can prevent
therapy with implants 4 mm in diameter or larger.1–3

Various approaches have been developed to restore the
aesthetics and functional factors in atrophic jaws, including
zygomatic implants, basal implants, pterygoid implants,
grafting procedures, and all-on-4 concept. Modern oral
rehabilitation procedures based on the use of dental implants
and immediate loading techniques have been shown to
provide patients with superior aesthetic and masticatory
features while decreasing morbidity and injury to both soft
and hard tissues.4 The "all-on-four" idea was introduced
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to maximize the utilization of available bone in atrophic
jaws, allowing esthetics and masticatory function while
avoiding regeneration operations that raise treatment costs,
patient morbidity, and difficulties.5 Overall, published data
on the All-on-Four concept reported cumulative survival
rates between 92.2% and 100%.5,6

2. History and biomechanics

Branemark and colleagues developed the "All-on-4"
approach in 1977, in which they used 4 to 6 vertical implants
placed within the anterior portion of the edentulous maxilla
and mandible, which were cantilevered to allow a full-
arch fixed prosthesis. Despite their 10-year study’s success
rate for maxilla- 78.3%–80.3% and 88.4%–93.2% for the
mandible, the cantilever remains too long and troublesome,
requiring extension and appropriate posterior dentition.7

Implant placement in the posterior region is limited by the
presence of baggy maxillary sinuses, especially in patients
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with excessively resorbed ridges. Pterygoid, tuberosity, and
zygomatic implants, as well as autogenous or heterogeneous
bone grafts, can be used to treat this condition in the
posterior region. However, at that time, prolonged surgical
operations, decrease of patient comfort, and the likelihood
of surgical complications all increase. In patients with a
resorbed mandible ridge and a mandibular nerve positioned
at the top of the alveolar crest, implant placement in
the posterior region is difficult. Nerve repositioning, graft
placement, and short and/or angled implant placement all
have surgical and patient-related drawbacks. All-on-four
implant technology was created to eliminate all of these
drawbacks.8,9

2.1. All-on-4 treatment concept

Paulo Malo and colleagues created, formalised, and
systematically analysed the All-on-4 immediate loading
concept in 2003. In this concept, four implants are inserted
between the two mental foramina in the mandible and
the mesial walls of the maxillary sinus in the maxilla
in the anterior portion of the jaw. It involves the use of
multiunit abutments, both straight and angled, to support
a provisional, fixed, and immediately loaded full-arch
prosthesis. It was created to make the most of the available
bone and to facilitate immediate function.7,10

Fig. 1: a,b Showing all-on- 4 concept design and multiunit
abutment

2.2. General consideration11

1. To achieve primary implant stability (35 to 45 Ncm
insertion torque).

2. Indicated in the maxilla with a minimum bone width
of 5mm and a minimum bone height of 10mm from
canine to canine, and in the mandible with a minimum
bone width of 8mm.

3. The tilted implants can be splinted if the angulation is
30◦ or greater.

4. The distal screw access holes for tilted posterior
implants should be positioned on the occlusal surface
of the first molar, second premolar, or first premolar.

2.3. Assets of all-on-4 concept7,12

1. Angled posterior implant11s avoid anatomical
features and enable for longer implants to be secured
in good quality of bone.

2. High success rates
3. Implants that are well-spaced, have good

biomechanics, and are easy to clean
4. It increases the anterior-posterior spread of the

prosthesis for stability, and the shorter cantilever length
decreases stress and provides better stress distribution.

5. It minimizes the cost of the prosthesis by using
fewer implants and avoiding grafting in the edentulous
maxilla and mandible.

2.4. Liabilities. of all –on-4 concept12

1. Because implant placement is fully prosthetically
controlled, freehand arbitrary surgical of implant
placement is not always achievable.

2. A cantilever in prosthesis cannot be extended beyond
its maximum length.

3. It is technique-dependent and necessitates extensive
pre-surgical preparation, such as CAD/CAM and a
surgical splint.

2.5. Constraint13

1. Good oral hygiene and overall health.
2. Sufficient bone for four implants with a minimum

length of 10mm.
3. The implants are sufficient stable enough to provide

immediate function.

2.6. Treatment protocols

Various implant placement treatment methods, such as All-
on-4: zygoma implants and quad zygoma, All-on-4 "V-
4" (mandible), All-on-4 shelf: Maxilla, and All-on-4 shelf:
Mandible, have been created over time. Longer anterior
implants can be employed in severely atrophied mandibles
by tilting all four implants towards the midline in a V shape,
i.e. when anterior implants are likewise inclined 30◦. The
V-4 protects mandibular continuity and provides excellent
biomechanics.7,10

2.7. Method14

The procedure is divided into two parts: surgical and
prosthetic.
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Surgical technique:- Before surgery, a cone-beam
computed tomographic scan (CBCT; I-CAT cone beam CT
scan, Imaging Science Corp, Hatfield, Penn) is performed
to analyse the bone profile, which includes bone quality
and volume. The guide is inserted into a 2-mm osteotomy
produced in the mandible and/or maxilla’s midline, and
the titanium band is moulded to follow the opposite jaw’s
occlusal centerline. The guide enables for appropriate
implant location, alignment, parallelism, and inclination for
prosthesis support and anchorage. The implant site under
preparation achieves an insertion torque of 35–50 Nmc
in the maxilla and 30–70 Nmc in the mandible, which is
used to create main stability for loading the fixed denture
prosthesis immediately.

2.7.1. Prosthetic technique

To ensure relative parallelism of the implants so that a
rigid prosthesis can seat passively, straight, 17◦ multiunit
abutment, internal, and 30◦ angulated multiunit abutment,
internal, are employed. The abutments were fitted with
open-tray multiunit impression copings (Nobel Biocare),
and an impression was taken with open tray using
elastomeric impression materials. For the first week after
surgery, patients were avoid to do brushing and instead
utilise warm water rinses. For the first 24 hours after surgery,
a cold or room temperature soft diet is recommended,
followed by a semisolid diet for the next three months.
A CBCT scan is conducted immediately after surgery to
ensure that the implant locations and prosthetic components
are correct.

Before the surgery, a provisional denture was built
with heat-cured acrylic resin. The denture is immediately
adjusted in the laboratory to the master model following
surgery. Cold-curing material is used to complete the
fabrication. On the same day, this temporary all-acrylic
resin prosthesis was seated within 3 to 4 hours of surgery
completion. Patients are scheduled for routine follow-up
appointments one week, two weeks, four weeks, and three
months after surgery, as well as yearly. Fabrication of the
ultimate prosthesis began at the 3-month appointment.

If the implants are judged stable, a provisional restoration
is removed and the bite is registered for the final prosthesis
(4–6 months following initial implant insertion). The
provisional is attached to multiunit laboratory analogues and
then positioned on an articulator against a counter model.
The prosthesis is indexed with putty. The resin pattern is
made in parts, which are then connected in the patient’s
mouth. The final prosthesis is constructed and delivered
after the framework has been tried in. A metal-acrylic
resin prosthesis with a titanium framework and acrylic
resin prosthetic teeth or a metal-ceramic prosthesis with a
titanium framework and all-ceramic zirconia crowns can be
used as a final prosthesis.

Under a "implant protective occlusal scheme," Misch15

described the principle of occlusion for an implant-
supported prosthesis.

These are some of them:

1. Flat fossa and grooves for maximum flexibility
2. Cuspal inclination is reduced.
3. No conflict between the retruded contact position and

the maximum intercuspal position.
4. In centric occlusion, bilateral stability is important.
5. Labial excursive movements are smooth and uniform,

with no working/non-working interference.

2.8. Success rate criteria16

The modified Albrektsson criteria used in this investigation
are the following: an implant was regarded as successful
when there was

1. No radiolucency around the implant
2. No signs of infection, pain, or ongoing pathological

processes at the implant site
3. The implant was restored and functionally loaded
4. The prosthesis was stable for multiple implants

supporting a complete arch prosthesis.

3. Discussion

According to Duello’s analysis of the literature, mandibular
implants had a cumulative success rate of 93.8 percent to
100 percent after 1 to 10 years.17 Malo and colleagues
found a 98.1 percent implant-related cumulative success
rate in 245 patients with 980 implants in 2011.18 In a 3-
year clinical study 2011, Butera and colleagues reported
an overall survival rate of 99.6% for rapid extraction and
insertion of 875 mandibular implants into 217 jaws.19

Similarly, in the medium and long term, full-arch fixed
prosthesis employing the "All-on-4" design provides a high
degree of predictability. According to current data, the
mandible has a cumulative success rate of 99.2 percent after
ten years and the maxilla has a success rate of 100 percent
after five years.

4. Conclusion

Placement of dental implants previously in attempts
to treat the severely resorbed maxilla and mandible
has had only limited success. But the rehabilitation of
completely edentulous, atrophied maxilla and mandible by
the placement of implants using the AII-on-Four protocol
gives new hope for a perceivable success, while becoming
a promising treatment method of choice and standard in the
care for severely compromised patients.
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