
Maxillary Rehabilitation using the All-on-Four Technique and 
Computer-Guided Surgery: A Case Report

Abstract

The aim of this study was to evaluate the clinical and radiographic outcomes of the All-on-4 technique in fully edentu-lous 
maxilla using R2GATE software for flapless, computer-guided surgery and immediate loading. Ten adult patients with fully 
edentulous maxilla, aged between 35 and 60 years, were included in the study between April 2021 and April 2022. The surgical 
procedure was performed under local anesthesia and followed the All-on-4 approach with immediate loading of implants us-
ing a screw-retained provisional acrylic resin prosthesis on the same day. Final prosthesis was de-livered four months after the 
surgery. Clinical and radiographic outcomes were evaluated at four- and twelve-months post-operation. The study reported a 
95% implant survival rate using the All-on-4 technique. The mean marginal bone level was recorded at 0.35 mm and 0.66 mm 
during the 4 and 12-month follow-up periods, respectively. Fixed provi-sional prosthesis fracture, abutment, and prosthesis 
screw loosening were the most frequent mechanical complications reported. Within the limitations of this study, the use of 
computer-guided surgery in the All-on-4 technique seemed to be a promising treatment option with high implant survival rates 
that may help reduce post-surgical discomfort and me-chanical complications in the rehabilitation of the edentulous maxilla.
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Introduction

Edentulous jaw rehabilitation in elderly patients represents 
a clinical challenge, especially in the placement of implants 
[1,2]. The difficulty of rehabilitation depends on bone resorp-
tion degree after tooth extraction, the presence of alveolar 
bone [3], biological and mechanical success of prosthesis, and 
the patient’s esthetic requirements [4]. Severe alveolar bone 
resorption requires different surgical techniques for bone aug-
mentation such as external and internal sinus elevation, nerve 
repositioning, zygomatic implants, and bone grafting [3,5]. Nev-
ertheless, these techniques are most likely rejected by patients 
because of their cost and post-surgical complications [6,7].

Short implants in the posterior area, tilted distal implants in 
both “All-on-4”, and “All-on-6” protocols, and distal cantilever 
are considered alternative treatments for edentulous patients’ 
rehabilitation [5,8]. The conventional two-stage delayed load-
ing procedure was first suggested by Branemark in 1977 [3,9]. 
Nowadays, patients’ expectations related to discomfort mini-
mization, ability to immediate loading, and restoration of func-
tional and aesthetical aspects has increased, and this led to the 
appearance of the one-stage immediate loading procedure [10].

Previous studies reported that immediate loading proce-
dures achieved high survival rates in comparison to convention-
al delayed loading procedures [8,11]. Moreover, flapless com-
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puter-guided surgery is recommended to shorten the healing 
period and minimize post-operative pain, especially to achieve 
implant positioning with accuracy [12]. The All-on-4 concept 
in the maxilla aimed to rehabilitate the edentulous jaw with 
the achievement of immediate loading [7,8]. This treatment 
concept involves four implants “two anterior upright implants 
placed between the lateral incisor and the canine, and two 
tilted posterior implants placed parallel to the anterior wall of 
maxillary sinus” [7-10]. There are some advantages of the dis-
tal implants’ inclination like better anchoring of implants due 
to the use of angled longer implants, reduction of cantilever’s 
length, avoid additional surgical procedures such as sinus el-
evation and bone grafting [5], and elimination of masticatory 
stresses applied on the cortical bone around the implants [5,7].

Many of the previous clinical studies with short-term follow-
up periods supported the use of the “All-on-4” technique to 
rehabilitate the fully edentulous maxilla. The success rate for 
5-years follow-up ranged between 91.3-93% for tilted distal 
implants, and between 95.2-98.9% for axial implants [12,13]. 
The development of computer technology allowed surgeons to 
combine between “All-on-4” protocol and 3D design software, 
which depends on the accuracy of computed tomography imag-
es used for model generation and implant localization. Conven-
tional surgical guides were fabricated of acrylic resin, which is 
an autoclavable, biocompatible resin suitable for 3D printing of 
surgical guides used in implantology. Material properties mainly 
vary depending on model geometry, printing orientation, and 
used sterilization methods [14].

Radiographic imaging plays a significant role in implantology. 
Furthermore, the introduction of CBCT (cone beam computed 
tomography) with embedded software facilitated two-dimen-
sional radiographic imaging with a higher spatial resolution 
compared to CT (computed tomography). High exposure to ion-
izing radiation is the main disadvantage of CBCT and CT com-
pared to other radiographic techniques. This exposure limits 
the use of those modalities during short follow-up periods. On 
another side, MRI (magnetic resonance imaging) is increasingly 
used in dental diagnostics, as image artifacts were low since 
MRI does not use ionizing radiation, which may cause biological 
damage [15].

However, there is a lack of information or understanding 
about the clinical and radiographic outcomes of the All-on-4 
technique in fully edentulous maxilla. The value of performing 
this study lies in the potential to improve patient outcomes and 
quality of life by offering an effective and predictable treatment 
option for the rehabilitation of the edentulous maxilla. It also 
has the potential to reduce post-surgical discomfort and me-
chanical complications. Furthermore, this study may contribute 
to the development of evidence-based guidelines for the use of 
computer-guided surgery in the All-on-4 approach.

This study aims to evaluate the clinical and radiographic out-
comes of the All-on-4 technique in fully edentulous maxilla us-
ing R2GATE software for flapless, computer-guided surgery and 
immediate loading (one-day implant).

Materials and methods

This study included a sample of 10 adult patients with eden-
tulous maxilla, consisting of 8 men and 2 women, who provid-
ed informed consent after obtaining ethical approval (number 
1933 on 18 March 2021). The patients’ ages ranged from 35 to 
60 years and they were all recruited from the faculty of dentist-

ry at Damascus University between April 2021 and April 2022.

Inclusion criteria: Adult patients aged between 35 and 60 
years, fully edentulous maxilla; The opposite jaw should be fully 
edentulous with full removable denture (Attention was taken 
not to vary the biting force of the patients in order to eliminate 
results variation related to this factor); Good oral hygiene and 
periodontal health (normal color of the mucous membrane, 
no abrasions, no signs of suppuration, infection or formation 
of fistulas, and sufficient keratinized mucosa); Healthy patients 
with well-controlled systemic disease, extraction of any remain-
ing dental units had been performed earlier to the surgery by 
3 months at least; Good and sufficient quality of the residual 
bone in the anterior area of the maxilla was determined via 
CBCT analysis (at least 13 mm of height and 5.5 mm of diam-
eter) allowing the placement of four implants with a diameter 
of at least 3.75 mm and a length of at least 10 mm; D2 or D3 
bone density values (expressed by HU units) obtained by medi-
cal CBCT according to Misch 1988 [16], allowing a placement 
of the implants with an application of insertion moment of 35 
N.cm at least.

Exclusion criteria: Smokers; Substance or alcohol abuse; In-
take of bisphosphonate medication; Patients with current irra-
diation of head and neck area or in the last 12 months; Poorly 
controlled systemic disease (such as uncontrolled diabetes); 
Psychiatric problems; Pregnant and lactating women; Poor oral 
hygiene; Active periodontal disease; Sever bruxism; Parafunc-
tional habits; Patients with insufficient mouth opening of less 
than 40 mm; Insufficient quality and quantity of the residual 
bone in the anterior area of the maxilla.

Pre-operative procedure

Photographic images of all patients fully smiling were ob-
tained before the surgery for aesthetic and functional evalua-
tion. Firstly, an alginate impression was made to form a primary 
stone model. An individual tray was fabricated in the laboratory 
depending on the previous model (Figure 1A). Then, an accu-
rate silicon impression was taken by the individual tray to form 
the final study model (Figure 1B). 

 
 
Figure 1: (A) Fabricated an individual tray, (B) Final study model, 
(C) Light cure resin plate, (D) Taken centric relation position of the 
mandible in the patient’s mouth.
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This was checked for distortion or damage, and the outline 
of the tray base was drawn. All the undercuts of the model were 
blocked out using paraffin wax. Separating cream or oil was 
spread on the surface to prevent sticking with tray resin. The 
performed tray resin was spread on the model and trimmed 
superfluous parts using a knife. Then, it was cured using a light 
cure machine, and separated from the model, any sharp edges 
were trimmed (Figure 1C). After that, the study models were 
mounted on a mean-value articulator, and a wax rim on a tray 
base was built to register the relationship between upper and 
lower jaws. The standard height of the upper rim was 22 mm. 
A customized resin base was seated in the patient's mouth to 
adjust the wax rim height and take the centric relation position 
of the mandible (Figure 1D).

The midline and canine positions were marked on a wax rim 
and the teeth arrangement was set accordingly. A customized 
resin base and an opaque radiographic index were also placed 
in the patient's mouth prior to obtaining Cone Beam Computed 
Tomography (CBCT) images. The patient's head was fixed with 
a chin holder during the CBCT scan, while avoiding any contact 
with the CBCT bite block. The opaque radiographic index served 
as a reference point for assessing the location and extent of a 
particular condition or pathology. Afterward, all of the maxilla 
and mandible stone casts, maxilla resin base, and interocclusal 
records were scanned using a dental lab scanner (as shown in 
Figure 2).

 
Figure 2: (A) Maxilla stone cast, (B) Mandible stone cast, (C) Max-
illa resin base on maxilla stone cast, (D) Intraocclusal central rela-
tionship record.

All the previous scan data (STL format) and CBCT data (sliced 
DICOM) were transferred to a computer for using R2GATE soft-
ware (Version 3.7.4, R2gate, Co., Ltd., Seoul, South Korea). This 
allowed the designing of a 3D surgical guide according to the 
"all-on-4" concept (Figure 3). Then the planning data were sent 
to a manufacturing lab. At the dental laboratory, a 3D surgical 
guide was printed by using a 3D dental printer (The UNIZ slash 
2 which features LCD stereolithography technology) (Figures 4A 
and 4B).

 

 
Figure 3: Three-dimensional computer planning.

As suggested by Puig [1], an hour before surgery all patients 
received antibiotics (amoxicillin and clavulanic acid 875/125 
mg), for patients allergic to penicillin (diacetyl-midecamycin 
900 mg) was used, ibuprofen 600 mg to manage post-operative 
pain, diazepam 5-10 mg for sedation if needed, extra-oral and 
intra-oral antisepsis was achieved with 2.0% chlorhexidine for 
1 min before surgery. Anesthesia was administered using local 
infiltration (2% lidocaine with 1:100000 epinephrine).

 
Figure 4: (A) Planning data STL format files, (B) Surgical guide.

Surgical procedure 

A putty surgical index was taken by bite registration 
between the surgical guide on the maxilla stone cast and 
the opposite mandible on the articulator. This permitted the 
correct placement of the surgical guide and putty bite together 
in the patient's mouth. Patients were then asked to make a 
maximum biting with maximum occlusal force to prevent any 
movement (Figure 5A). After that, the guide was stabilized with 
three screw anchor pins placed in triangular form, which is 
highly recommended to achieve a better fixation using a hand 
screwdriver (2Ø x13 mm) (Figure 5B). 
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Figure 5: (A & B) A putty surgical index, (C) Maxillary surgical guide 
stabilized with anchor pin, (D) Surgical drilling, (E) Implant place-
ment, (F) Maxillary intraoral post-operative view.

The flapless implant surgery was achieved by using the 
"All-on-four" concept. Two axially orientated implants were 
positioned in the region between the lateral incisor and canine, 
and two tilted distal implants were placed parallel to the anterior 
wall of the maxillary sinus. Implants lengths ranged from 10 to 
15 mm, and diameters were 3.75 to 5.5 mm with an application 
of insertion moment of 35 N.cm allowing an immediate 
loading. Surgical drilling was performed as instructed by the 
manufacturing company (MegaGen, Alnajah company, R2GATE 
protocol) (Figure 5C).

R2GATE drilling protocol

All drills consist of a drill, drill guide, and drill stopper as one 
body, and no need for metal sleeves or spoons. The initial drill 
was used to mark the drilling start-point on bone; the second 
drill also removes excess bone above the fixture platform for a 
better connection with the prosthesis. Graduated drilling was 
then used to increase depth and diameter. The drilling has not 
been started until the drilling guide is completely inserted into 
the guide hole, and always start drilling at low RPM (300-500 
RPM) with up and down drilling motions to increase osteotomy 
depth in 1 mm increments. R2GATE software (Version 3.7.4, 
R2gate, Co., Ltd., Seoul, South Korea) offers a color-coded 
analysis of bone morphology which identify the invisible bony 
structure for predicting optimal drilling sequence to achieve 
strong initial stability (recommended drilling speed 500-800 
RPM). Consequently, the implants were inserted via the R2 
Guide using an implant carrier. Concerning fixture depth 
control, the upper line of the implant carrier was aligned with 
the R2 Guide window, and align green was also aligned with the 
R2 Guide window turning in the buccal direction to hex position 
control (Figure 5D). Finally, anchor pins were loosed and the R2 
Guide was removed from the patient's mouth (Figure 5E). The 
initial stability of the four implants was measured by using ISQ 
device. The measurements were taken in both directions (miso-
distal and Bucco-palatal) and repeated twice in every direction. 
The mean of the four measurements of each implant has been 
calculated. It should be ≥65 N.cm for immediate loading [17].

Once implants were placed, multi-unit abutments could be 
placed 30° multi-unit abutment in posterior/tilted implants and 
straight or 17° multi-unit abutments in the anterior by using a 
multi-unit holder to be parallel together, and tightened to 15 
N.cm (Figure 6A). The position of multi-unit abutments has been 
indexed on the intaglio surface of the patient's removal denture 
and hollowed-out space in the denture for temporary coping 
multi-unit. This latter was attached to multi-unit abutments and 

placed hollowed-out dentures over temporary coping multi-unit 
cylinders (passive fit). After that, the over-height of temporary 
coping multi-unit has been reduced to allow the patient to bite 
down. 

 
Figure 6: (A) Multi-unit abutment, (B) Pick-up temporary coping 
multi-unit cylinders, (C) Pick-up temporary coping multi-unit cylin-
ders with provisional prosthesis after removing any sharp angles or 
edges on the intaglio surface of the prosthesis, (D & E) Provisional 
prosthesis after filled in the screw hollow with flow composite, (F) 
Provisional prosthesis after adjusted the occlusion.

Light curing flow composite was used to pick up temporary 
coping cylinders with a provisional denture, then unscrewed 
and removed the prosthesis with temporary coping multi-
unit cylinders. Then, any sharp angles or edges on the intaglio 
surface of the denture have been removed (Figures 6B and 6C). 
A provisional screw-retained implant denture was attached 
with torque to 15 N.cm and filled in the screw hollow with flow 
composite. Finally, by using articulation paper, the occlusion 
was adjusted, and reducing any high spots to level occlusion 
(Figures 6D and 6E). Post-operative prescription [17,18]: 
Nonsteroidal anti-inflammatory drugs (Ibuprofen 600 mg / 4 
times daily for 3 days); Oral antibiotics prophylaxis (Amoxicillin 
500 mg / 3 times daily for 7 days); Analgesic (Paracetamol 750 
mg if needed); 0.12% chlorhexidine rinse (2 times for 1 minute 
during 2 weeks).

 
Figure 7: Steps of final prosthesis: (A) resin bar, (B) Metal bar, (C 
& D) Final prosthesis, (E & F). Final prosthesis after adjusting the 
occlusion.

Post-operative instructions

Soft food diet is recommended within 4 months post-
operative while the osseointegration of implants is happening; 
Good oral hygiene: For the first 14 days, post-operatively the 
patients should use chlorhexidine rinse, after 2 weeks use water 
pick and soft bristle toothbrush with non-abrasive toothpaste; 
Recall hygiene visits are recommended every week in the 
first month postoperatively, then every 3 months to evaluate 
prosthesis, implants, and tissue healthy.
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Figure 8: (A) Pre-operative panorama, (B) Post-operative panorama 
with a provisional prosthesis, (C) Post-operative panorama with fi-
nal prosthesis.

After a healing period of 4 months, post-operatively a final 
prosthetic rehabilitation could be started as follows (Figures 
7 and 8): Unscrew the provisional denture; Attach open tray 
multi-unit impression-transfer to multi-unit abutments; Lute 
the impression transfers together with metal wire to ensure 
accuracy; Make sure the tray clears the open tray impression 
transfers; Take the open tray impression by using light and 
heavy body impression materials; The final titanium prosthetic 
framework was made and included 12 teeth with a maximum 
of the one-unit cantilever from aesthetic resin material; The 
final prosthesis should seat firmly against the soft tissue, and be 
retained by screws with a moment of 15 N.cm; Block out screw 
hollows with acrylic or flow composite.

Follow up assessment measures 

OnDemand3D software (Version 1.0.0.94, Cybermed, 
Seoul, South Korea) was used to assess the peri-implant bone 
resorption at intervals of 4- and 12-months following surgery. 
The operator first selects the implant of interest and defines the 
measurement area. The software then automatically identifies 
and marks the alveolar bone crest and implant platform, 
and calculates the distance between them. The resulting 
measurement is displayed on the screen and can be saved for 
further analysis or comparison.

 

 
Figure 9: Marginal bone level measurement by using OnDemand3D 
software.

Using CBCT images of maxilla bone, peri-implant resorption 
was assessed by measuring the distance between the reference 
point (implant platform: the horizontal interface between the 
abutment and the implant), and the marginal bone level, which 
compared with the value registered after surgery by using 
OnDemand3D software (Figure 9). 

Clinical evaluation of the implant survival was calculated at 
each re-assessment (4- and 12-months follow-up period post-

operatively) (Figure 10), plaque index (PI) was evaluated on 
the mesial, distal, buccal, and palatal surface of the multi-unit 
abutments at each re-assessment (4 and 12 months). 

 

 

 
Figure 10: (A) Pre-operative smiling, (B) Smiling after provisional 
prosthesis fixation, (C) Smiling after final prosthesis fixation.

Probing Depth (PD) was also measured after the prosthesis 
was removed by using 15 UNC periodontal probes at the same 
previous surface (mesial, distal, buccal, and palatal) to the near-
est millimeter at 4- and 12-months follow-up post-operatively, 
Bleeding on Probing (BoP) was tested after the removing of 
prosthesis 4 and 12 months follow up period at the same sur-
faces as described above. Biological complications (infection, 
and fistula), and mechanical complications (screw loosening, 
implant fracture, and fracture of the prosthesis). All the previ-
ous clinical registrations were performed by the same-trained 
examiner.

Statistical analysis

The statistical parameters for this study were determined 
using G*Power software (Version 3.1.9.7., University of 
Mannheim, Germany). A confidence level of 95% (α=0.05) and 
a sampling power of 80% (1-B=0.8) were used to calculate the 
appropriate sample size, based on the SD values of marginal 
peri-implant bone resorption in a pilot study sample. Data anal-
ysis was performed using SPSS Statistics software (Version 13, 
IBM Corp., Armonk, USA). Descriptive analysis, Wilcoxon signed 
ranks test, and T-test were used for statistical analysis, and a P-
value <0.05 was considered significant.

Results

Ten patients (two women and eight men) aged between 35 
and 65 years were rehabilitated according to the "All-on-4" con-
cept by using flapless computer-guided surgery. Forty implants 
were immediately positioned (20 axial implants and 20 tilted 
implants). The results were as follows:

Two of the 40 implants (one axial implant and one tilted im-
plant) in two patients were lost after two months post-opera-
tively, pointing to an overall survival rate of 95%. In terms of 
Plaque Index (PI), Probing Depth (PD), and Bleeding on Probing 
(BoP); all patients showed acceptable oral hygiene during fol-
low-up intervals with a mean PI below 30% after 4 months post-
operatively, and below 45% after 12 months without significant 
differences over time (P< 0.05) (Table 1). This coincides with low 
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BoP levels and a significant time effect (P=0.008) (Table 1). The 
mean of PD was (3.04 and 2.51) after 4 and 12 months respec-
tively. Moreover, the PD seemed to be reduced after 12 months 
postoperatively (Table 2). The vast majority of implants showed 
shallow pockets (≤3 mm).

Table 1: Wilcoxon signed ranks test values for both PI and BoP 
index.

The index
Wilcoxon signed ranks test values for both PI and BoP index

Calculated z value P-value Statistically significant difference

PI -1.856 0.063 -

BoP -2.646 0.008 +

ized mature moving bone, resulting from the excessive pressure 
related to implant insertion. This also seems to have a role in 
necrotic bone replacement due to surgical trauma and implant 
insertion. 

After 4 months (period of healing and bone remodeling), the 
bone turns into primary mineralized lamellar bone (70-85%), 
and after that, it turns into a secondary mineralized lamel-
lar bone, and this is accompanied by crystals maturation and 
completion of mineralization after approximately 8 months (15-
30%). Most specifically, the effect of the occlusal force seems to 
be greater on the moving bone during the first 4 months after 
implantation, than on the secondary mineralized lamellar bone 
after 1 year. 

No biological complications such as pain or infection have 
been reported. No aesthetic, phonetic, or chewing ability prob-
lems were observed. Two patients showed fractures in their 
provisional acrylic prostheses during the immediate loading pe-
riod (healing period). Screw loosening occurred in four implants 
(one axial implant and three tilted implants). Screw loosening in 
both fixed and provisional prostheses was observed. No other 
mechanical complications occurred.

Regarding the Marginal bone level, the overall value of the 
mean marginal bone level after 4 months post-operatively was 
0.66 mm and 0.35 mm after 12 months of the follow-up period. 
A significant decrease in the marginal bone level was observed 
over time (P=0.040). This result can be explained as follows: 
During the immediate functional loading period, occlusal forces 
affect the bone. Before the implantation, the bone seems to be-
come fully mineralized, but with a formation of a low-mineral-

Table 2: T-test values for PD index.

Follow-up 
(months)

T-test values for the PD index

Number of 
implants

Arithmetic 
mean

Standard de-
viation (mm)

Standard 
error

Minimum 
value

Maximum 
value

The arithmetic 
mean difference

Calculated t 
value

P-value
Statistically signifi-

cant difference

4 months 40 3.04 0.35 0.05 1.1 3 -0.18 -2.034 0.049 +

12 months 40 2.51 0.28 0.04 0.9 2.8 -0.25 -2.416 0.021 +

Discussion

The findings of this study suggest that the rehabilitation of a 
fully edentulous maxilla using the "All-on-4" concept with flap-
less computer-guided surgery is promising, with a 95% implant 
survival rate achieved after 12 months postoperatively. The im-
plant survival rate observed in this study is comparable to the 
study by Rossi et al. [19], which showed high implant survival 
rates, with a 95.3% survival rate for zygomatic implants and a 
98.8% survival rate for conventional implants. The mean mar-
ginal bone loss was 1.27 mm for zygomatic implants and 0.87 
mm for conventional implants. 

Clinical parameters, such as PI, BoP, and PD, were evaluated 
in this study, and the majority of implants showed shallow pock-
ets (≤ 3 mm), with PD reducing after 12 months postoperatively. 
The marginal bone level decreased significantly over time, with 
a mean value of 0.35 mm after 12 months of follow-up, indicat-
ing limited marginal bone loss. 

The use of computer-guided implantation for the rehabilita-
tion of a fully edentulous maxilla with the "All-on-4" concept is 
a promising approach that can shorten the procedure and facili-
tate the operation of patients and surgeons. The development 
of 3D imaging has raised expectations in implant dentistry, al-
lowing for precise visualization of skeletal components in the 
craniofacial region. 3D models can be manipulated in any direc-
tion, providing valuable information to the surgeon without the 
need for patient recall or clinical examinations. The use of 3D 
digital planning software can aid in simulating treatment out-
comes and allowing prosthesis modification. 

In comparison to Ferri et al. [20], the complication rate of the 
suggested protocol was low, with no reported biological compli-

cations. The most common complications were mechanical in 
nature, such as provisional acrylic prosthesis fracture and screw 
loosening, but were easily resolved by repairing the provision-
al prosthesis and retightening the abutment and prosthetic 
screws. The authors also noted a low rate of implant failure, 
with a 98.6% survival rate for maxillary implants and a 99.4% 
survival rate for mandibular implants.

Recent studies have shown similar success rates, with a 100% 
survival rate for both maxillary and mandibular implants. The 
mean marginal bone loss was 0.53 mm for maxillary implants 
and 0.36 mm for mandibular implants [21], while another re-
ported a 97.1% implant survival rate after three years of follow-
up [22]. These studies support the use of the "All-on-4" concept 
and computer-guided surgery as a reliable and effective treat-
ment option for fully edentulous maxilla.

The limitations of this study include the short follow-up peri-
od and lack of a control group. Prospective studies are needed to 
further evaluate the impact of other risk factors, such as smok-
ing and marginal bone loss, in rehabilitated patients accord-
ing to the "All-on-4" concept using computer-guided surgery. 

Conclusions

This study suggests that the "All-on-4" concept, utilizing flap-
less computer-guided surgery for the rehabilitation of a fully 
edentulous maxilla with immediate fixed prosthesis placement, 
can be a highly effective and predictable treatment option with 
a high survival rate and great patient acceptance. Although flap-
less computer-guided surgery may require a skilled and expe-
rienced surgeon, the potential benefits of this treatment mo-
dality make it a promising option for patients seeking full-arch 
rehabilitation.
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