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Abstract 
Introduction: The need to rehabilitate fully edentulous patients is expected to increase significantly 

globally in the future.  

Objective: To carry out a review of the literature published in high-impact journals about the "All on 

four” technique, the most common complications when performing this technique, the difference 

between analog and digital flow, the materials from which implant-supported prostheses can be made and 

the postoperative satisfaction of patients.  

Methodology: A search was conducted in the Pubmed, EBSCO and Google Scholar databases. The 

terms "All on four", "Fixed prostheses", "Removable prostheses" and "implant-supported full dentures" 

were used in an advanced search.  

Results: Complications can be divided into early and late, prosthetically the ones that we can avoid with 

good planning are the late ones. Patient satisfaction is usually high with implant-supported prostheses, 

although a structured maintenance program must be in place for the long-term success of the implants. 

The digital flow streamlines the protocol and presents a wide variety of materials for rehabilitation. 

Conclusions: The digital flow represents a valid treatment alternative for the rehabilitation of edentulous 

arches with implant-supported prosthesis, the risks and complications must be considered prior to case 

planning to obtain a better treatment result and patient satisfaction. There are many material options for 

prostheses, both metal, ceramic and materials for milling in the digital flow; the choice of material will 

depend on the case and the oral conditions of the patient. 

 

Keywords: All on four", "fixed prosthesis", "removable prosthesis" "total implant-supported prosthesis 

 

1. Introduction 

It is expected that the need to rehabilitate fully edentulous patients will increase significantly 

globally in the future [1]. 

Edentulism is a global phenomenon that is described as the complete loss of dental organs, it is 

a common disability within the elderly population [2]. Because life expectancy has increased 

globally, an overall increase in population aging is expected, so the edentulous population will 

increase accordingly [3]. 

The "All-On-Four" treatment concept was developed to maximize the use of bone available in 

atrophic jaws. To overcome biological and biomechanical complications, such as the presence 

of inferior alveolar nerve in the lower arch, important blood vessels, maxillary and paranasal 

sinuses, and decrease the distal cantilever system. Thus allowing immediate function 

(immediate loading) and bone regeneration procedures [4]. 

The principle of this treatment option is to use four implants in the anterior part of edentulous 

jaws to support a prosthesis that is either fixed or removable, and depending on the initial 

torque of the implants the possibility of immediate loading. The two most anterior implants are 

placed axially, while the two posterior implants are placed at a distal angle to minimize the 

length of the cantilever – this allows the prosthesis to span the length of approximately 12 

teeth [5]. 

There are some literature reviews on the subject, mainly on the risks and complications, and 

now with the introduction of more advances in dental technology also about digital and hybrid 

flows. Although there is no one where complications are evaluated, a comparison between 

analog and digital flow, prosthetic materials and patient postoperative satisfaction is evaluated.
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To carry out a review of the literature published in high-

impact journals about the "All on four” technique, the most 

common complications when performing this technique, the 

difference between analog and digital flow, the materials from 

which implant-supported prostheses can be made, and the 

postoperative satisfaction of patients. 

 

2. Methodology 
We searched in Pubmed, EBSCO and Google Scholar 

databases. Terms as "All on four", "Fixed prostheses", 

"Removable prostheses" and "implant-supported full 

dentures" were used in an advanced search. 

 

3. Results 

3.1 Analog Digital V.S Protocol 

In recent years, the increase in technological advances has 

made it possible to improve the way of diagnosing, planning 

and executing treatments, especially in surgical treatments 

such as the placement of implants and their rehabilitation [6]. 

Software for dental technicians and clinicians has been 

introduced to the market that helps to better communicate 

between both parties; therefore, it is possible to develop an 

implant prosthetic rehabilitation, even in the most complex 

scenarios, through the use of software, thus having the 

opportunity to preview the final result and, consequently, 

improve communication between the clinician and the patient. 

and between the prosthodontist, the surgeon and the dental 

technician, also achieving a better quality of treatment and the 

result [7]. 

 

3.1.1 Analog flow 

Regardless of the flow with which the treatment is to be 

carried out, in the first appointment there must be an 

exhaustive compilation of the patient's medical history, make 

a diagnosis, in case the patient has remaining pieces with a 

poor or reserved prognosis, it is necessary to extract the 

pieces and leave the patient with a transitory prosthesis prior 

to planning the placement of implants [8]. 

When carrying out a conventional protocol, study models of 

the patient must be taken, a well-fitting prosthesis must be 

made as a radiographic guide, and the patient must be sent for 

a CBCT, followed by the planning of implant placement. The 

transitional prosthesis can be used as a non-restrictive surgical 

guide and the two most mesial implants are placed with an 

axial angulation and the two most distal implants are placed at 

an angle of approximately 30°-35°. Subsequently, the 

provisional abutments are placed to load the implants with an 

immediate prosthesis, to place it, the mucosa is isolated with a 

dam rubber and the prosthesis is relined with pink resin, once 

cured, it is polished and screwed to the implants [9]. 

The success of All on Four implant treatment depends on 

achieving a passive fit between the implant structures and the 

underlying structures. To achieve a passive fit, it is important 

to make an accurate impression. This is affected by factors 

such as the impression material, the impression tray, the 

printing technique, and the material with which the print posts 

are splinted [10]. 

 

3.1.2 Digital flow 

Once the initial data has been collected, a series of intraoral 

and extraoral photographs should be taken with rollers 

marked in the anterior area, the canine lines, midline and the 

smile line; this to align the photographs taken with the STL 

files of the study model scan and the transitional prosthesis, in 

a CAD software. Subsequently, a prosthesis is milled in 

PMMA; A mock-up test is performed on the patient where the 

aesthetics and function of the prosthesis are observed, and the 

details are adjusted. Once ready, markings are added where 

the implants are planned to be placed and the patient is sent 

for a radiological CT scan examination [11]. 

Some software is used where the STL can be matched with 

the DICOM of the tomography and thus plan the position of 

the implants. The implant plan is sent to laboratory fabricating 

a restrictive surgical guide [12]. 

The surgical intervention is usually performed without lifting 

the flap, the implants must have an initial torque of 35-55 N 

to load them with an immediate prosthesis. 

Many authors demonstrate the accuracy and predictability of 

intraoral scanning for complete arch rehabilitation with 

implants. Digital prints are a viable alternative to the analogue 

technique [6]. 

The main disadvantages of guided (digital) surgery are 

insufficient irrigation, inability to visualize the surgical site, 

increased risk of error in the position of implants with great 

atrophy of the jawbone, and discrepancy between the virtual 

plan and the current position of the implant [13]. 

 

Conclusion: Digital flow represents a valid treatment 

alternative for the rehabilitation of edentulous arches with 

implant-supported prosthesis, there are certain risks, but the 

accuracy of implant placement and the apparent success in the 

medium term are shown to be like conventional flow. The 

digitally guided approach facilitates the clinician's maneuver 

during surgery and the prosthetic process, decreases the time 

spent in the dental chair and shows favorable results; But it 

requires a steeper learning curve to do so. Some studies 

agreed that long-term clinical trials are required to evaluate 

the difference between the two flows for more than five years. 

 

3.2 Prosthetic Materials 

Prosthetic materials commonly used in All on Four prostheses 

are a major factor affecting the stress/strain seen in implants 

and peri-implant bone. Stress is higher in prosthetic materials 

with high hardness and durability. However, if the material 

has a high modulus of elasticity, fracture or mechanical 

complications versus bending and deformations are lower [14]. 

In this regard, while some researchers suggest a metal 

substructure due to its rigid structure, others suggest all-

acrylic resin prostheses and claim that this structure has the 

possibility of being used for a longer period [15]. 

Initially, prostheses on implants were made on a cast metal 

structure and later, thanks to technological advances, they 

were made on milled bars. Recently, however, polymeric 

materials have gained attention, especially those classified as 

ultra-high-performance, such as polyetheretherketone acetone 

(PEKK) and polyetheretherketone (PEEK) which are part of a 

family of ultra-high-performance thermoplastic polymers 

called polyaryleteketones (PAEKs) 
[16]. 

These semi-crystalline polymers are characterized by their 

excellent mechanical performance, their application has been 

investigated in several designs of dental prostheses and 

supported by implants. PEKK is at the top of the PAEK 

family, and its compressive strength is approximately 80% 

higher than that of PEEK [17]. 

Another study observed the stress concentrated on the 

prosthesis on implants, the supporting structure and the bone 

tissue surrounding the implants; in this study it was observed 

that when force was applied to the prosthesis, the prosthetic 

structure of monolithic zirconia produced intense stresses, but 

considerably decreased the stresses transmitted to the 
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implants and to the bone [18]. 

In 2021, a study was carried out evaluating the distribution of 

occlusal forces in the bone and implants, according to the 

material of the prosthetic base and the length of the cantilever 

layer, the results of the study indicated that regardless of the 

material used, the increase in the length of the cantilever and 

occlusal forces increased the tension around the implants. In 

the same study, when forces were applied to the structure with 

a zero mm cantilever layer, the lowest peri-implant stress was 

observed in PEEK, while zirconia showed the highest peri-

implant stress values. In contrast, when forces were applied to 

the 15 mm and 25 mm cantilever structure, the least peri-

implant deformation was observed in zirconia, while PEEK 

showed the highest strain values, and the difference was 

statistically significant between all groups [19]. 

It was observed in one study that the elastic performance of 

the PEEK structure combined with PMMA veneers can 

reduce occlusal forces, thus protecting the implant-supported 

restoration and antagonist dentition, especially in All on four 

treatments, where there is a lack of proprioception and a wide 

distance between implants [20]. 

 

Conclusion: Nowadays there is a wide variety of dental 

materials for use in prostheses on implants, such as different 

metal alloys, acrylics, etc. The choice of the ideal material 

will depend on the case, if you have a cantilever you will opt 

for a material with a greater resistance that distributes less 

force to the implant as some authors concluded: zirconia; On 

the other hand, if the patient has bruxism, a more resilient 

material such as a polyaryleterketone should be chosen.  

 

3.3 The main complications  

Complications of implants or prostheses-on-implants can be 

classified into early failure and late failure based on the 

timing of the abutment attached: early failures occurred prior 

to the application of functional loading, and late failures 

occurred after the application of occlusal loading or the first 

removal of the provisional restoration in cases of immediate 

loading [21]. Common risk factors related to late dental implant 

failure could be classified into three groups that include 

patient history (radiation therapy, bruxism, periodontitis, and 

early implant loss), clinical parameters (type 4 bone and 

implant placed at a later location), and decisions made by the 

physician (low initial stability, more than one implant placed 

during surgery, or using an implant-supported overdenture 

with type connection cone) [22]. 

Extensive tooth loss leading to edentulous status is frequently 

associated with several risk factors, including poor oral 

hygiene, smoking, low socioeconomic status, and high 

susceptibility to severe periodontitis. These conditions also 

increase the risk of biological complications from implants.23 

For most people, poor oral health has an impact on their 

overall quality of life, so this variable is an important aspect 

when assessing the outcome of this type of prosthetic 

rehabilitation [24]. 
Multiple studies have shown higher rates of technical 

complications in terms of chipping and wear of the prosthesis 

material; a systematic review found that fracture of the 

porcelain veneer over the prosthesis was the most common 

technical complication in studies with a follow-up of at least 5 

years [25]. A randomized clinical trial found that the most 

common minor biological complication was soft tissue 

recession with an approximate 5-year rate of 45.5%, while the 

most common major complication was peri-implantitis with 

an estimated implant-based rate of 9.5%. The most frequent 

minor technical complication was wear of the prosthetic 

material with an estimated rate of 49.0%, while the most 

frequent major technical complication was fracture of the 

prosthetic material with an estimated rate of 8.0% [26]. 

Technical complications following the placement of the 

definitive prosthesis can result in a higher number of repairs 

and maintenance sessions, as the 10-year cumulative rate of 

"complication-free prosthesis" was 8.6% in a 2019 study [27]. 

In a study where 747 zygomatic implants were placed, they 

described that there were mechanical complications in 156 

patients (44%), of which 101 suffered prosthetic fractures at 

follow-ups of 6 months to 7 years. Likewise, in another study, 

they reported a higher number of prosthetic fractures in 

patients rehabilitated with conventional implants (n = 6) than 

in patients with zygomatic implants (n = 1), with a 

statistically significant difference [28]. 

 

Conclusion: If, prior to implant planning, we identify the risk 

factors related to late failure of dental implants, this could 

help predict treatment outcomes and make the necessary 

modifications in the treatment plan; It also helps prevent 

conflicts not only in the relationship between the doctor and 

the patient, but also between the different specialists and the 

dental technician. Most of the authors concluded that it is 

more common for a mechanical complication to occur than a 

biological one, such as a fracture of the porcelain on the 

prosthesis, wear of the material or even fracture of the 

prosthesis. 

 

3.4 Postoperative satisfaction  

The main objective of these surgical techniques, bone 

regeneration or the placement of angled implants, is to restore 

chewing function, aesthetics, comfort and improve the self-

esteem and social ease of patients; so, it is important to assess 

their satisfaction and comfort with their prostheses [28]. 

Implant-supported fixed prostheses meet all of these goals, so 

it is expected to lead to higher levels of patient satisfaction 

with treatment, as well as higher success rates. 

For most people, poor oral health has an impact on their 

quality of life, so this variable is an important aspect to 

evaluate in the outcome of implant-supported prosthetic 

rehabilitation. The most common and reliable tool for 

assessing the impact of oral health on quality of life is The 

Oral Health Impact Profile (OHIP-14), a 14-question 

questionnaire designed to assess the impact of oral health on 

quality of life [24]. 

In a prospective randomized clinical study, the patient's 

quality of life and satisfaction were observed in two groups 

with two different implant technique approaches, one with 

zygomatic and axial implants, the second with conventional 

implants, two angled and two axial, according to the All on 

four protocol. In this study, the opinion of 80 patients with a 

one-year follow-up was evaluated; No significant difference 

was observed between patient satisfaction in the two groups 
[29]. 

In addition, another study evaluated patients' oral quality of 

life before, during, and after completion of implant-supported 

full-arch immediate loading rehabilitation, also using OHIP-

14. Patients reported an improvement in oral quality of life 

after rehabilitation and a significant improvement in aesthetic 

and chewing ability was found. At four months, 92% of 

patients did not feel tense when smiling, 96% did not show 

problems relating to other people or smiling, and 92% showed 

no difficulty eating certain foods. In addition, patients with 

zygomatic implants were more satisfied with their prostheses 
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than patients rehabilitated with All on four, also with a 

statistically significant difference.30 The fixed prosthesis 

supported by implants reports producing a high quality of life 

(QoL) and patient satisfaction with respect to its retention in 

the jaws, stability and ease of chewing, according to some 

authors.31 Despite the high levels of satisfaction of patients 

with implant prostheses, those patients who do not participate 

in a support program for motivation in their oral hygiene will 

show high rates of biological complications; for this reason, 

patients must be strongly motivated, at the time of delivery of 

the prosthesis, to actively participate in a structured 

maintenance program [23]. 

 

Conclusion: According to most of the authors, prostheses on 

implants produce high patient satisfaction, regardless of 

whether they are fixed or removable, although it is important 

to strengthen hygiene habits in elderly patients or patients 

with poor dental hygiene for the success of treatment in the 

long term, otherwise there is a high risk of peri-implantitis 

and early loss of implants. 

 

4. Conclusions 

The digital flow represents a valid treatment alternative for 

the rehabilitation of edentulous arches with implant-supported 

prosthesis, the risks and complications must be considered 

prior to the planning of the case to obtain a better treatment 

result and patient satisfaction. There are many material 

options for prostheses, both metal, ceramic and materials for 

milling in the digital flow; the choice of material will depend 

on the case and the oral conditions of the patient.  
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