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SUMMARY
All-on-4 concept is a treatment method for fixed prosthetic re-

habilitation of edentulous jaws with a total of four dental imp-

lant, two anterior vertically placed and two posterior inclined 

implants, supported full arch hybrid prosthetic restorations. It 

has been reported that inclined implants placed to the poste-

rior region can provide better biomechanical strength, redu-

ced size of prosthetic cantilever extensions, without anatomic 

limitations and no need for further surgical procedures. 

Many studies have shown that after the loss of teeth, bone 

resorption in the jaws is seen more intensely in the posterior 

regions. All-on-4 treatment concept is usually preferred beca-

use of the anatomical limitations of the maxillary sinuses in the 

posterior maxilla and inferior alveolar nerve in the mandible. 

Thus, advanced surgical procedures such as bone augmen-

tation in the posterior region are avoided. However, over time 

resorption in the posterior regions begins to accompany with 

horizontal resorption of the anterior region. In this case, sur-

gical procedures to increase the bone volume are inevitable 

to maintain the existing vertical crest height and to be able to 

provide an implant-supported treatment to the region.

In this case report, a 68-year-old female patient, who has 

edentulous maxilla and only canine teeth in mandible, was 

treated by grafting anterior maxilla with autogenous bone 

block grafts obtained from mandibular symphysis, and then 

the rehabilitation of both jaws prosthetically according to the 

All-on-4 concept was done. There was no complication in fol-

low-up of the patient for 2 years and there was no bone loss in 

the periimplant bone except physiologically accepted levels. 

Thanks to this application, the aesthetic and functional expe-

ctations of the patient are met.

Keywords: All-on-4, dental Implant, autogenous grafting, 

bone graft, symphysis.

ÖZET
All-on-4 tedavi konsepti, anterior bölgeye iki adet dik ve pos-

terior bölgeye iki adet eğimli yerleştirilen, toplam dört implant 

destekli, tek parça, tüm ark protez uygulamasını içeren, tam 

dişsiz çenelerin sabit protetik rehebilitasyonu için uygulanan 

bir tedavi metodudur. Yapılan çalışmalarda, posterior bölge-

ye eğimli yerleştirilen implantların ileri cerrahi işlemlere gerek 

kalmadan anatomik sınırlamalara takılmadan uygulanabildiği, 

biyomekanik kuvvetleri daha iyi karşıladığı, protetik kantilever 

uzantıların boyutunu azalmasını sağladığı ve ayrıca başarısız-

lık oranlarında dik yerleştirilen implantlarla karşılaştırıldığında 

anlamlı bir fark bulunmadığı bildirilmektedir. 

Dişlerin kaybının ardından çenelerde kemik rezorpsiyonunun 

posterior sahalarda daha şiddetli görüldüğü yapılan birçok 

çalışmada gösterilmiştir. All-on-4 tedavi protokolü de genellik-

le üst çenede posterior bölgede maksiller sinüs, mandibulada 

ise inferior alveolar sinir kaynaklı anatomik sınırlamalar nede-

niyle tercih edilmektedir. Böylelikle posterior bölgede kemik 

augmentasyonu gibi ileri cerrahi işlemlerden kaçınılmaktadır. 

Ancak uzun yıllar süren dişsizlikle birlikte posterior bölgedeki 
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rezorpsiyona, anterior bölgede ilk etapta horizontal böl-

gedeki rezorpsiyonda eşlik etmeye başlar. Bu durumda 

karşısında mevcut vertikal kret yüksekliğini korumak ve 

bölgeye implant destekli bir tedavi yapabilmek için kemik 

hacmini arttırmaya yönelik işlemler kaçınılmaz olmaktadır. 

Bu olgu sunumunda, üst çenesi total dişsiz, alt çenede 

ise yalnızca kanin dişleri bulunan ve öğürme refleksi ne-

deniyle üst total protezini takmakta zorlanan 68 yaşındaki 

bayan hastada, öncelikle maksilla anterior bölgenin, man-

dibula simfiz bölgesinden elde edilen blok kemiklerle 

greftlenmesi ve sonraki süreçte her iki çenenin All-on-4 

konsepti ile rehabilitasyonu ve vakanın 2 yıllık takibi rapor 

edilmektedir.

Anahtar kelimeler: All-on-4, dental implant, otojen greft-

leme, kemik grefti, simfiz.

INTRODUCTION
The use of osseointegrated dental implants for the treat-

ment of edentulousness is based on Brånemark's works 

60 years ago.1 From that time on, day-to-day, dental 

implants have become the first choice among alternati-

ve treatment options for compensating missing teeth in 

contemporary dentistry. Although there are several alter-

native treatment approaches that provide relatively simi-

lar comfort levels for the restoration of partial edentulous 

patients, the implementation of implant-supported fixed 

prosthesis in the restoration of complete edentulous jaws 

is a revolutionary feature.2 Among the concepts proposed 

over time for the rehabilitation of total edentulous patients 

and suggesting up to 10 implants for a single jaw3, the All-

on-4 treatment concept, which offers the promise of reha-

bilitating edentulous jaw with only 4 implants, has come 

to the forefront as a highly ambitious technique.4-6

The design of the All-on-4 concept was first applied to 

the mandible in 2003 by Malo et al.7 At first, based on 

the knowledge obtained from earlier in silico analyzes 

that angled abutments and implants cause higher stress 

on the bones, this approach has been not easily convin-

ced.8 However, in many recent studies on more detailed 

and specific models for this protocol, the feasibility of 2 

flat and 2 inclined implant placement has been confirmed 

and reported to be even superior to conventional metho-

ds.9, 10 Subsequently, with the introduction of new eviden-

ces, the number of studies that dictate the use of as many 

implants as possible in a cantilever has begun to decre-

ase.11 In 2005, All-on-4 concept was adapted by Malo et 

al.12 to maxilla based on concepts the success on man-

dible. In the following period, the success of this concept 

was supported by many other researches for both jaws.

Many studies have shown that bone resorption in the jaws 

after tooth loss is more severe in the posterior areas.13 All-

on-4 concept is usually preferred because of the limitati-

ons of maxillary sinus in the maxilla and inferior alveolar 

nerve in the mandible. Thus, advanced surgical procedu-

res such as bone augmentation in the posterior region are 

avoided.4, 5, 14 However, over time, resorption in the poste-

rior region, is accompanied by horizontal resorption in the 

anterior region.13 In these cases, procedures to increase 

the bone volume are inevitable in order to maintain the 

existing vertical crest height and to make an implant-sup-

ported treatment in the region. As a matter of fact, later 

grafting of the region following vertical bone loss in the 

anterior area becomes very difficult, and zygomatic imp-

lants are almost the only alternative of this option.15, 16

In this case report, a 68-year-old female patient, who has 

edentulous maxilla and only canine teeth in mandibula, 

was treated by grafting anterior maxilla with autogenous 

bone block grafts obtained from mandibular symphysis, 

and then the rehabilitation of both jaws prosthetically ac-

cording to the All-on-4 concept was done. Thus, while 

high success rates are reported in implants applied after 

autogenous block grafting in the literature, there is limited 

information about application of All-on-4 concept to the 

block grafted bone.

CASE REPORT
A 68-year-old female patient with no systemic diseases, 

who has edentulous maxilla and only canine teeth in 

mandibula, was admitted to our department with comp-

laint of difficulty in using her total prosthesis because of 

gag reflex and mobility in teeth that support the lower par-

tial prosthesis.

Following the clinical examination, it was decided to take 

CBCT to view the patient's bone volume in more detail. 

CBCT images of the patient showed significant bone loss 

in the mandibular posterior region, especially in the ver-

tical direction, despite the presence of adequate bone 

to allow placement of the dental implants to the anterior 

mandible. The maxilla of the patient was found to be ext-

remely atrophic that would not allow implant placement 

both anterior and posterior regions (Figure 1).

 

                Figure 1. Pre-operative CBCT images of patient’s atrophic maxilla. 

All-on-4 treatment
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Six different treatment options were proposed to the pa-

tient and these plans were discussed in detail. These 

plans are:

1. New lower-upper conventional prosthesis

2. Two implant supported locator system prosthesis for 

both jaws

3. Two implant supported locator system prosthesis for 

lower jaw, autogenous block grafting to the maxilla and 

then locator system prosthesis supported by four imp-

lants 

4. Autogenous block grafting to the maxilla and fixed 

prostheses with All-on-4 concept on both jaws

5. All-on-4 concept for lower jaw and upper jaw quadrup-

le zygoma implant supported fixed prosthesis

6. Total autogenous grafting of both jaws with bone blo-

cks from the iliac region, double sided sinus lifting, fol-

lowed by a total of 12 implant placement.

In the interviews with the patient, factors such as treat-

ment processes, risks, failure rates, total treatment durati-

ons, and financial dimensions were evaluated in detail for 

both parties. The patient stated that she wanted to have 

permanent implant-supported dentures for both jaws 

because of the presence of severe gag reflex. For this re-

ason, she rejected the first 3 treatment plans proposed. 

Zygomatic implants have not been accepted because of 

concerns raised by the treatment concept in the patient 

and family. Iliac grafts and 12 implants were not accepted 

because of the long duration of treatment, costs, and the 

involvement of multiple interventional therapies and the-

refore the risk factors involved in the procedure.

As a result, it was decided that the patient should be graf-

ted to the maxillary anterior region with the help of the 

bone blocks to be gained from the mandibular symphysis 

area and to placement of implants according to All-on-4 

concepts for both jaws after the healing period.

Surgical Phase
In appropriate sterile conditions, a single horizontal incisi-

on made through the anterior sulcus area of the mandib-

le under local anesthesia resulted in the elevating of the 

mucoperiosteal flap between both mental foramens and 

the bone has been reached. In order to protect the mental 

foramens, the field of view was provided for the foramen 

and before operation, on the CBCT, the anterior loops of 

the mental nerve were identified and the incision areas 

were made according to these conditions. Bone blocks 

were prepared under water cooling with a fine fissure bur. 

By considering the reduction of bone defect in the region, 

the block bone grafts were designed into two parts and 

a bone bridge between the blocks were left in the donor 

site. Cortical blocks were removed with the aid of osteo-

tomes and trabecular bones on the base were collected 

with the help of a curette. In order to provide control of 

hemorrhage in the region, collagen hemostatic sponges 

in the form of blocks were placed and the mental muscle 

fibers were sutured with resorbable sutures and then the 

mucosa was closed with silk suture.

After local anesthesia, the mucoperiosteal flap was raised 

in the anterior region of the maxilla and two block grafts 

of about 1 x 3 cm in size were placed just in front of the 

maxillary sinuses, with the idea of placing the inclined 

implants as posteriorly as possible. Blocks are fixed with 

the help of mini bone fixation screws. Trabecular bones 

were filled in the cavities and 2 cc xenografts (Apotos Mix, 

Osteobiol Tecnoss Dental Srl., Torino, Italy) were applied 

on the block grafts to limit the resorption of the autoge-

nous block grafts and 25 x 30 mm collagen membranes 

(Evolution 25x35 mm Oval, Osteobiol Tecnoss Dental Srl., 

Torino, Italy) placed on each side. Then flaps were sutu-

red. (Fig. 2) 

Figure 2. A. Preoperative orthopantomography, B. Orthopantomography after 
bone grafting procedure.

The patient refused to use a temporary removable prost-

hesis because of her gag reflex, and she demanded to re-

main edentulous during the healing period.

After a 4-month healing period (Fig. 3, 4), four MIS C1 (MIS 

Implant Technologies, Dentsply-Sirona, Salzburg, Oster-

reich) implants were placed to each jaw, according to All-

on-4 treatment concept.

All-on-4 treatment
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Figure 3. CBCT images of patient’s maxilla 4 months after grafting procedure.

Figure 4. Intraoral photography of patient’s maxilla 4 months after grafting pro-
cedure.

Four implants placed vertically for the lower and upper 

jaws in the anterior region are 4.2 x 11.5 mm in size. Ri-

ght maxillary inclined implant is 4.2 x 10 mm in dimension 

and the other 3 inclined implants are 4.2 x 13 mm. Imme-

diate prosthesis loading protocol was not applied beca-

use adequate values (70 and above) were not obtained 

in ISQ measurements made with Osstell device (Osstell 

Company, Gothenburg, Sweden) especially on implants 

applied to maxillary grafted bones. Cover screws were 

placed on the implants and allowed to heal for 3 months. 

(Figure 5A) Gingiva formers were placed on the implants 

after a 12-week healing period, and patient was directed 

to the department of prosthodontics after healing period.

Figure 5. A. Orthopantomography after implant placement, B. 2-year follow-up 

Orthopantomography.

Figure 6. Intraoral photography of the patient after prosthetic rehabilitation.

Prosthetic Phase
In the first prosthodontics appointment, after removing 

the healing caps the anatomic impressions of both jaws 

were made. Acrylic base plates and wax rims were pre-

pared on the plaster models. The vertical dimension 

and centric occlusion were determined using the wax 

rims and then, they were mounted on the articulator. Fol-

lowing that, the multi-unit abutments (straight or angled) 

were selected with the aid of wax rims. Therefore, 2 strai-

ght multiunit abutments (32 and 42 implant) and 6 angled 

multi-unit abutments were chosen. 

In the second appointment, after removing the healing 

caps denture setup was performed. Vertical dimension, 

centric relationship and occlusion was controlled. In the 

same appointment straight, multi-unit abutments were 

fixed to the implants (32 and 42) using a straight multi-u-

nit ratchet key and angled multi-unit abutments (17 or 30 

All-on-4 treatment



2627tepeklinik

degree) were fixed to the remaining implants using an an-

gulated multi-unit key. Straight multi-unit abutments were 

torqued to the implants at 30 N and angulated multi-unit 

abutments were torqued to the implants at 20N using a 

torque ratchet according to the manufacturer’s recom-

mendations. Impression copings that were used for clo-

sed tray impression procedure were inserted on the mul-

ti-unit abutments. Silicone impressions were taken from 

maxillary and mandibular arches using individual trays. 

After the impression had set, impression copings were de-

tached from the multi-unit abutments, they were screwed 

to the multi-unit analogs and then they were inserted in 

the impression. After these procedures, healing caps had 

been mounted on the multi-unit abutments. 

The impressions and denture setup were sent to the labo-

ratory. The laboratory took a silicone index from the den-

ture setup. Therefore, the technician constructed both 

the metal framework and porcelain as based on this silico-

ne index. In the laboratory plaster models were obtained 

from the impressions. Plastic burn-out cylinders were sc-

rewed on the multi-unit analogs. The wax framework was 

modelled on the plastic cylinders as based on the silico-

ne index that had been obtained before. Shortened arc 

concept with 12 units for maxillary and 12 units for man-

dibular metal supported ceramic fixed prostheses was 

designed for the patient. The cantilever length in upper 

and lower jaws were made in minimal values to minimize 

the risk of hybrid prostheses fracture. The wax framework 

was casted from Cr-Co alloy in an induction casting mac-

hine. After casting, metal framework was screwed on the 

multi-unit analogs and sent to the clinic. In the clinic, the 

metal framework was controlled on the multi-unit abut-

ments for passive fit. 

In the following appointment, the fit and balance of the 

metal supported porcelain hybrid restoration on the mul-

ti-unit abutments was checked before it screwed to the 

multi-unit abutments. Firstly, centric occlusion and then, 

occlusion in lateral and protrusive movements were che-

cked and adapted. The group balanced occlusion was 

made in the working side of the mandible. Then, the est-

hetic visibility of the restorations was corrected. After all 

corrections, stain and glaze firing was performed. After 

glazing of restorations, full arch hybrid screw retained 

metal supported ceramic fixed prostheses were screwed 

to the multi-unit abutments up to 25N according to ma-

nufacturer recommendations. Then the, access holes of 

the restorations were filled with composite resin (Tetric 

N Ceram, Ivoclar Vivadent, Schaan, Liechtenstein), light 

cured for 20 seconds using a light curing device (Elipar 

S10, 3M ESPE, St. Paul, MN, USA) and polished with rub-

bers. (Figure 6) At the end of the treatment, oral hygiene 

procedures were explained to the patient. The patient 

was recalled after 2 years. She was very satisfied with her 

prostheses in terms of esthetic, function and phonation 

(Figure 5B).

DISCUSSION
One of the applications recommended by Brånemark for 

the use of dental implants in the treatment of posteriorly at-

rophic edentulous jaws, 4-6 vertically implant placement 

to the anterior region and posterior cantilever extensions. 

Although successful results have been obtained from 

this application for ten years (78.3% to 80.3% for maxilla 

and 88.4% to 93.2% for mandible), it has been reported 

that due to the very large size of the cantilever extensions 

required to provide adequate dentition, it causes various 

problems.14 For atrophic jaws, alternative treatment opti-

ons are also available, such as bone grafting applications, 

sinus lifting prior to implant placement in the posterior re-

gion, or zygoma implants. However, all these procedures 

cause comorbidities, requirement for additional operati-

ons, costs, and extended treatment time that leading to 

a major obstacle to the preference of these procedures. 

Also, inferior alveolar nerve lateralization has been aban-

doned by many physicians because of the high risk of pa-

resthesia in the mandible.14

In recent years, depending on such factors, the concept 

of inclined distal implants has been studied that allows 

implants to be positioned more posteriorly in order to re-

duce the length of the cantilever. The inclined placement 

of distal implants has been suggested to provide a num-

ber of biomechanical and clinical advantages for fixed 

restorations with less invasive techniques, compared with 

traditional vertical implants and graft procedures. Some 

of those; Implants can be placed bicortically, in longer 

lengths, allow more stable anterior-posterior distribution 

of implants and prosthesis, shorten the cantilever exten-

sions to provide balanced load distribution, and reduce 

biomechanical complications such as prosthetic fractu-

res.12, 14, 17-19

The All-on-4 treatment concept was developed in 2003 

by Malo et al.7 is a treatment method proposed for use in 

the fixed prosthetic rehabilitation of full edentulous jaws. 

This treatment concept can be defined as a single pie-

ce total fixed prosthesis application with support of four 

dental implants, two vertically in the anterior region and 

two inclined in posterior regions.7, 12 Over the past deca-

de, there has been an increase in the number of scientific 

studies documenting the clinical performance of the con-

cept following the increasingly widespread clinical use of 

the All-on-4 treatment concept. Following the long-term 

successful results published by Malo et al.20, many other 

authors have confirmed the high success rates associated 

with the use of this protocol. Galindo and Butura21 repor-

ted that 183 patients were treated with All-on-4 concepts 

and that only 1 implant (99.86% success rate) failed. Bab-

bush et al.22 reported a survival rate of 99.6% following a 

All-on-4 treatment
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29.6-month follow-up for 708 implants placed to complex 

cases including immediate implant placement and im-

mediate loading conditions, using the same concept. In 

larger studies, the same protocol was used by Babbush 

and Brokloff23 by placing 1001 implants and Graves et 

al.24 by placing 1110 implants and both studies have sup-

ported previous studies with a high success rates. In the 

light of many similar studies, the clinical success of the 

All-on-4 treatment concept is well documented in the li-

terature and is considered to be a predictable technique 

with a very good prognosis. Moreover, the majority of the 

patients were satisfied with this treatment concept, accor-

ding to the results of the studies that investigate the effect 

of the All-on-4 treatment concept on the quality of life of 

the patients.25 

One of the main advantages of All-on-4 concept is the use 

of the existing bone in the anterior region instead of the 

posterior region where the effects of bone resorption are 

felt more intensely for the both jaws.4, 6, 14 However, bone 

augmentation methods or zygoma implants are inevitab-

le for patients who do not have sufficient bone volume in 

the anterior region of their jaws.15, 16

Many studies on zygoma implants have reported high 

success rates, low complication rates and even high pa-

tient satisfactions.15, 16 However, the procedure is rather fri-

ghtening for some patients, even if they are operated un-

der deep sedation or general anesthesia, it does not make 

it easy for them to accept this operation in the first pla-

ce. Indeed, in our case where all treatment options have 

been discussed in detail, or even the treatment options 

have been explained in the context of visual animations, 

the patient is not in any way in favor of this option. Con-

ventional 12-14 implant placement after bone grafting pro-

cedures obtained from anterior iliac and maxillary sinus 

liftings was not found to be acceptable for both the finan-

cial and the spiritual sides. As a more minimally invasive 

method than the other options, the semi-mobile systems 

such as locator - ball attachments or dolder bar applicati-

ons, also not accepted by patient under any circumstan-

ces, citing the presence of her gag reflex. Therefore, fixed 

hybrid prosthesis was chosen for the treatment. Althou-

gh, there are different types of fixed hybrid prostheses 

(denture teeth processed to a metal framework with pink 

acrylic; tooth and tissue colored porcelain layered and 

fused to a metal framework; a milled zirconia framework 

with layered porcelain or a milled zirconia framework with 

full contour teeth)26, due to acrylic material is more prone 

to wear porcelain fused to metal framework was preferred 

to obtain esthetics. In this case, base metal alloys were 

preferred for the framework construction because Lav et 

al27 reported that cobalt-chromium frameworks generate 

least amount of strain on the implants.

In parallel with the widespread use of dental implants, 

the frequency of graft applications is increasing and te-

chniques are developing. The success of dental implants 

placed to grafted sites proved in many studies. Among 

grafting methods, autogenous bone grafting procedures 

are still considered to be the golden standard. The man-

dibular symphysis area among the intraoral autogenous 

graft donor sites is one of the most preferred sites. It has 

the advantages of easy access to the area, often enou-

gh bone grafting, and a relatively safe anatomical work 

area.28 However, especially in the presence of mandibular 

anterior teeth, dental necrosis in the region and the risk 

of numbness are among the disadvantages of this pra-

ctice.29 In our case, the mandibular anterior region was 

chosen since the region is completely edentulous, CBCT 

examinations show that the area is not only sufficient as 

donor site but also implant placement in the later stage, 

and besides bilateral access will be required for the other 

alternative donor site, the ramus region which was alre-

ady thin for the patient.

Despite the proven success of implants placed in grafted 

areas, the number of case reports or studies carried out in 

the long-term follow-up of All-on-4 concept in the grafted 

regions in the literature is very small. The main purpose of 

this case report is to present a 2-year follow-up of 4 imp-

lants placed to grafted maxilla according to the All-on-4 

concept. All-on-4 treatment provided advantages, it pro-

vided advantages for the patient such as financial, shor-

tened arc concept, esthetic fixed restorations using pink 

and white porcelain, with the splinted implants the load is 

divided to all of the implants in a jaw.4-6, 14 Multidisciplinary 

treatment consisting surgical and prosthetic treatment of 

a patient provided the success. During the follow up pe-

riod, implant failure, screw loosening, chipping, periimp-

lantitis or difficulty in oral hygiene were not noted in the 

patient. The radiographic evaluation was made following 

the prostheses delivering appointment and after 2 years 

evaluation period. In our case, there was no complication 

in follow-up of the patient for 2 years and the radiographic 

evaluation revealed that there was no bone loss in the pe-

riimplant bones except physiologically accepted levels.

The biggest shortcoming of case reports is the repor-

ting of outcomes of treatments on one or more patients. 

Therefore, this concept, which still has some controver-

sy, such as the necessity of 2 additional vertical implants 

(All on Six) to All-on-4 application in maxilla, still needs a 

wider range of long-term follow-up studies to ensure safe 

application, especially in grafted areas.
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