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Abstracts: The All-on-4 concept is a dental implant technique that provides a solution for patients who have lost or are about
to lose all of their teeth in one or both jaws. This concept was developed to simplify the implant process and make it more
accessible for individuals with extensive tooth loss. In the review performed in Pubmed and Cochrane Library between 2005
and 2023, Full arch implant-supported prosthesis, 4-implant full arc, osseointegration, inclined implant, total edentulism and
different combinations in which some of these keywords were used together were chosen. 100 of the articles achieved from
the review were evaluated with respect to the subject we examined. The inclusion criteria for articles were as follows: 1-Articles
were related to the all-on-four concept. 2-Abstracts were obtained when the full texts could not be obtained. The All-on-4
concept in dental implantology offers several advantages, making it a popular and effective solution for patients with extensive
tooth loss. The All-on-4 concept allows for the immediate loading of prostheses onto the implants shortly after surgery.
Compared to traditional implant approaches, All-on-4 reduces treatment time significantly. The concept utilizes tilted posterior
implants, which take advantage of available bone and reduce the necessity for bone grafting in areas with insufficient bone
volume. All-on-4 may be more cost-effective than traditional implant-supported restorations due to the reduced number of
implants and the associated surgical procedures. The concept aims to provide a fixed, full-arch prosthesis that closely
resembles natural teeth. Numerous studies have reported high success rates for the All-on-4 concept, with the majority of
patients experiencing successful osseointegration and long-term stability of the implants. All-on-4 often results in a more
comfortable experience for patients, with fewer surgical interventions and reduced healing periods. The tilted posterior implants
increase the contact between bone and implant, enhancing stability and support for the prosthesis.
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1. INTRODUCTION

In patients with total edentulism, dental implant treatment is a treatment model which has been accepted
scientifically, and with long-term outcomes.-2. Dental implants with immediate function by making implant-supported
fixed full-arch restorations are becoming the gold standard in dental implantology.3 Normally in literature successful
prostheses are made using 6-8 implants in the maxilla and 6 implants in the mandible and applying posterior cantilever
extension where it is necessary, in these treatments, hygiene controls can be easily performed especially in full arch
screw-retained fixed prostheses.”

In some cases maxillary sinuses for maxilla restricts the implant placement in the posterior region. The posterior
implant treatment is also difficult in patients with resorbed mandible with a mandibular nerve located at the top of
the alveolar crest. The all-on-four implant concept has been developed to prevent these disadvantages presentedby
Malo for the first time in 2003 and the all-on-four concept that began to be used in atrophic full arch mandibular and in
the maxilla in 2005.In this technique implants are positioned in the pre-maxillary region in the maxilla and in the inter-
foraminal region in the mandible.Anterior implants are placed to the lateral incisor sites or canine/first premolar region,
posterior implants are placed to the second premolar or first molar region.12-16

The fact that full arch screw-retained fixed prostheses and immediate dentures made on a total of 4 implants
including two implants that are orthogonally placed to the occlusal plane in the anterior region and two implants that
are placed in the posterior region with a mesial angle of 30-45 grade in edentulous maxillary or mandibular jaws are
constructed and immediately loaded (after a surgery of 8-48h), and the construction of permanent fixed prosthesis after
a 3-month period constitute the basis of the all-on-four concept.?1-22

The fact that the distribution of the forces is biomechanically sufficient with 4 implants placed at right angles and
positions, the use of longer implants for the posterior region (=13mm) and accordingly increase in bone anchorage and
placement in the correct biomechanical position, and ensuring high primary stability are regarded as the advantages
of the all-on-four concept.2%-30
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In implant supported dentures, general protocol is formed by placing implants parallel to the anterior maxilla and
mandible. In implant-supported fixed dentures, masticatory forces are distributed evenly over the implants, and the
loads to be on posterior cantilever extensions are shared on many anterior implants. For this purpose, it is aimed to
distribute the loads by increasing the number of maxillary and mandibular anterior implants. 31-32

In literature are many researches articles about the all-on-four implant concept. Therefore, the purpose of this review
is to summarize articles written about all-on-four, to make comparisons between them, to form the advantages and
disadvantages of the method from the literature review, and to evaluate the all-on-four concept in terms of
osseointegration and crestal bone resorption.35-37

2.MATERIAL AND METHODS

In this review, studies involving maxilla and mandible applications of the current all-on-four technique, itsadvantages
and disadvantages, surgical technique, antero-posterior spread and osseointegration and clinical survival rates were
examined.

In the review performed in Pubmed and Cochrane Library between 2005 and 2023, Full arch implant-supported
prosthesis, 4-implant full arc, osseointegration, inclined implant, total edentulism and different combinations in which
some of these keywords were used together were chosen. 100 of the articles achieved from the review were evaluated
with respect to the subject we examined.

The inclusion criteria for articles were as follows:

1- Articles were related to the all-on-four concept,

2- Abstracts were obtained when the full texts could not be obtained.
3. GENERAL CONSIDERATIONS FOR ALL ON FOUR

1. The first concern in all on four procedure is to achieve the primary stability of minimum 35Ncm up to maximum
of 45 Ncm.

2. There should be minimum 5mm of bone width present in the implant placement site

3. Minimum of 10mm of bone height should be available from canine to canine region in the maxillary arch and
8mm in the mandibular edentulous arch.

4. Splinting of tilted implants can be done if the angulation of the implants placed is more than 30 degree.

5. In case of tilted implants placed in the posterior edentulous region, the access hole to the distal screw should
be located at occlusal face of first molar, second premolar and on the first premolar.35-39

4. SURGICAL TECHNIQUE

Two distal implants were placed in the maxillary posterior edentulous region and these two implants are tilted anterior
to the maxillary sinus, on the other hand in the mandibular arch, implants have been placed anterior to the mental
foramen region. These implants should be inserted at an angulation ranging between 30 degree to 45 degree. Surgical
guide help in ensuring the correct positioning of the implant. The surgical guide should be placedin the osteotomy in
the Centre position of the maxilla and the mandible. A band should be constructed of titanium should be contoured to
follow the arc of the opposite arch. The lines which are present over the surgical guide actas a reference for the
drilling at correct angulation and that angulation over the surgical guide should be or must be not greater than 45
degree.

Angulated pins, dentures and templates can be used as an alternative for the surgical guide in the placement of
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implant at the implant site with proper angulation. Different abutments namely straight or 17 degree multiunit abutments
and 30 degree angulated abutment with different height of collar should be placed over the implant to achieve relative
parallelism so that the prosthesis should be seated easily and passively.

A study demonstrated survival rate of 93% at patient level and 98% at implant level after 5 year follow up.40-41

The quality of bone, number of implants, length of implant being placed, patient systemic conditions, these all should
be viewed accurately before under going for all on four surgical protocol.

The antero posterior spread of the implant and the stiffness of the prosthesis will result in reducing the bending of
the implant, when implant itself is a part of multi implant supported prosthesis.

Shorter cantilever which results from more the distal position of the posterior implant helps in reducing the stress
concentration values in the implant.

A study conducted by Krekmanov stated that, there is no significant differences found with respect to forces and
bending movements in tilted implants and non tilted implants. A different study conducted by Bevilacqua et al revealed
that, if the tilting of the distal implants done by 30 degree, results in decreasing the level of stress concentration by 52%
in the compact bone and 47.6% in the cancellous bone when it is compared with fixed prosthesis supporting vertical
implants along with longer cantilevers.47-48

Splinted implants show less amount of stress concentration near the implants when compared with the axial
implants. If the loading of the cantilever is done near the prosthesis or on the prosthesis, results in hinging effect that
results in stress concentration on the implant, closet to the load application. If the length of the cantilever is excessive
in distal cantilever it may lead to fracture of the screw or may lead to fracture of the whole framework. Prosthesis loaded
with tilted implants does not show over loading or bending of the prosthesis, because the load was distributed to both
the supporting implants, the mesial implant and the distal implant through the prosthesis when the prosthesis is loaded.

A study evaluated the pattern on photo elastic strain around the distal most implant at O degree, 15 degree, 30
degree and at 45 degree. They found that there was no significant difference with respect to strain magnitude was
found among different models of implants placed at O degree, 15 degree and 30 degree, but significant difference was
found in case of implant placed at angulation of 45 degree with increase in strain pattern around the implant.
Anteroposterior Spread According to Rangert the antero posterior spread of the prosthesis (the distance between the
most anterior and most posterior implant) of 10 mm was proposed for a cantilever length of 20mm i.e. 2 x antero
posterior spread. According to English the antero posterior length of cantilever in case of mandibular implant supported
fixed prosthesis should be 1.5 time of the antero posterior spread. According to English this will provide 10 — 12mm of
cantilever length in case of mandibular implant supported fixed prosthesis and in case of maxillary implant supported
fixed prosthesis the cantilever length should be reduced to 6 — 8mm due to presence of low density bone in maxillary
posterior region.

Multi unit impression coping of open tray are placed over the multi unit abutment, that was splinted with
autopolymerising resin along with wire bars. This will ensure accurate transfer of the impression copings. An open tray
impression is made with rigid polyvinyl siloxane material, to record the position of the implant along with soft tissue.
After than the all acrylic provisional prosthesis is delivered to the patient, and was final torqued at 15Ncm. The patient
is recalled after one week, than after 3 week and then after 3 months. At the end of 3rd month fabrication of the final
prosthesis should be started. 50
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Anterior loop of mental nerve
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Fig 1. Surgical techngiueand fixed prosthetic restoration over the concept All on Four

5. OCCLUSAL SCHEME FOR DEFINITIVE PROSTHESIS FOR ALL ON FOUR

1. There should be simultaneous bilateral contact present over cuspids and the posterior teeth with slight grazing
contacts over the incisors.

2. In lateral movements, canine guidance should be given when opposing natural dentition is present.

3. Group function occlusion should be given when opposing implant supported bridge is present in posterior, flat
linear pathways with minimal vertical imposition should be given.

4. If in case implant supported fixed prosthesis is occluding with removable partial denture, complete denture, cast
partial denture or with implant supported over denture, the distal most tooth should remain slightly out of occlusion and
in excursive movement, one or more balancing contact should be given.

5. The inclination of the cuspal planes, must be less than the condylar path inclinations.

6. ADVANTAGES

1. Anatomical structure can be avoided by the use of angled implants in the posterior region.
2. Implants with longer dimensions can be anchored in the bone for better stability.

3. Span of the posterior cantilever is reduced.

4. Bone augmentation procedure can be avoided.

5. Immediate function

6. Better esthetics
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7. Success rate is relatively higher
8. [Economical, as number of implants are reduced.
7. DISADVANTAGES
1. Length of the cantilever being given is limited and can not be extended beyond the limits.

2. Very much technigue sensitive, and requires pre surgical splint for the proper placement of implant at desired
position and angulation.51-53

CONCLUSION

Earlier the placement of dental implant in severely resorbed ridges of maxilla and mandible shows little success rate.
But with the concept of All on Four the success rate is quite higher, while promising a treatment method of choice in
severely compromised alveolar ridge cases.
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