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INTRODUCTION
Dr. Paulo Malo, a leading innovator in implant 
dentistry, documented the first successful rehabili-
tation of a fully edentulous patient using 4 strate-
gically placed implants in 1998. This technique 
has revolutionized full-arch rehabilitations for 
the edentulous patient. Over the last 25 years, the 
All-on-4 (All-on-X) protocol has gained widespread 
acceptance among both clinicians and research-
ers. It has been extensively studied, with research 
consistently demonstrating high success rates over 
long-term followups.1 

However, throughout the evolution of this inno-
vative procedure, 2 restrictive and severely limiting 
processes were identified: the collection of records in an analog 
format and the questionable transfer of a patient’s vertical dimen-
sion of occlusion (VDO) and aesthetic requirements through a 
chairside processed prosthesis.       

It is generally accepted that implant-supported, full-arch 
rehabilitations utilizing the All-on-X or similar protocols typi-
cally require 4 to 6 clinical appointments to complete. However, 
this streamlined treatment timeline is highly dependent on 
precise surgical execution and accurate prosthetic planning. In 
reality, the number of appointments may increase significantly 
if complications arise which often necessitate additional clini-
cal visits for adjustments, remakes, or corrective procedures.2 
Even in immediate-load All-on-4 cases, deviations in surgical or 
restorative execution could prolong treatment and compromise 
outcomes, emphasizing the importance of a coordinated inter-
disciplinary approach to reduce clinical visits and ensure predict-
able results. 

In many cases, the lack of available digital technology to plan 
and accurately execute these procedures contributed to many of 
the restorative and surgical errors, causing frustration to both 
patient and clinical teams.  

The Link Between Planning, Surgery,  
and the Final Restoration

In 2011, Babbush et al3 investigated the success rate of immedi-
ately loading patients with a chairside conversion prosthesis fol-
lowing implant placement. The study involved 165 patients who 

received a total of 708 implants, all of which were 
immediately loaded with a fixed prosthesis on the 
day of surgery. The results demonstrated a cumula-
tive survival rate of 99.6% over a follow-up period 
of up to 29 months. This study underscored the effi-
cacy of immediate loading protocols in the All-on-4 
treatment. 

Unfortunately, these chairside conversion proce-
dures were processed in analog and primarily relied 
on an unreliable nose-chin marking to help re-estab-
lish the patient’s VDO. 

Although these temporary prosthetics dem-
onstrated significant value in stabilizing the 
implants during the healing process, chairside 

processing of these devices added hours to an already lengthy 
surgical procedure, and the chairside-processed VDO proved 
questionable at best. 

In 2024, Mahato et al4 conducted a comparative study evalu-
ating the impact of digital vs analog impression techniques on 
restorative workflow efficiency, prosthesis quality, and patient 
comfort. The findings revealed significant advantages of digital 
impressions over traditional analog methods. These included 
notable time savings, reduced overall costs, and improved patient 
experience. Furthermore, digital workflows resulted in shorter 
fabrication timelines and prostheses that required fewer chairside 
adjustments, contributing to a more streamlined and predictable 
restorative process.

As CAD technology evolved, it afforded the technical team the 
ability to file-match different stage, STL scans by matching com-
mon reference points on the X, Y, and Z axes. This technology 
enabled the conversion prosthesis to play a more critical role in 
integrating planning, surgery, and the final restoration by accu-
rately transferring the desired bite throughout the process.

These advances enabled accurate data transfer between the 
preoperative, prototype try-in, and final restoration. Today, an 
accurately converted prosthesis has become a vital healing and 
prototype device and has ultimately become the first step in the 
restorative process. Through this workflow, modern-day clini-
cians can now successfully restore the final hybrid prosthesis in as 
few as 2 very predictable clinical appointments.  
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Fully Digital Workflow 
To restore an All-on-X case using a 
complete digital (model-free) work-
flow, the restorative team must elim-
inate 2 analog processes: PVS-based 
impression taking, which requires 
printed or poured models, and the 
use of a cemented titanium interface 
between the zirconia hybrid and the 
MUA intraoral connection. 

IO Scanning, Photogrammetry, and 
Interface Elimination

Initially, many clinicians purchased 
intraoral (IO) scanners in the hope of 
gathering data on an All-on-X case in 
a digital format. Unfortunately, these 
scanners, although proven to be accu-
rate enough for this application by 
multiple studies,5 struggle to acquire 
their position in the edentulous arch, 
rendering IO scanners sometimes inef-
fective and the process extremely time 
consuming. The introduction of pho-
togrammetry-based extraoral cam-
eras addressed the issue of arduous, 
edentulous data capturing; however, 
this technology requires a significant 
financial commitment and special-
ized fabrication and design services 
to process the conversion data on the 
day of surgery. This design process is 
often slow, and a patient waiting for 
his or her conversion prosthesis after 
surgery frequently creates an unnec-
essarily stressful day for the surgical 
and technical teams. 

Furthermore, excluding the tita-
nium interface from the process is 
essential because it eliminates the 
need for a physical model and, more 
importantly, creates a disposable “no-
repair” prosthesis that can be easily 
recreated from archived data with 
the press of a button. 

This can be easily accomplished 
in the final zirconia hybrid through 
multiple technologies, such as Atlan-
tis CustomBase (Dentsply Sirona) 
(Figure 1) or Nobel Procera Zirconia 
Bridge (Nobel Bioocare), as well as 
other proprietary workflows. 

Unfortunately, these technolo-
gies do not eliminate the need for a 
titanium interface in the conversion 
prosthesis or prototype phase. With 
access to today’s technologies, there 
is no reason to waste expensive chair 
time capturing data to repair a bro-
ken conversion, prototype, or even 

final hybrid. 
Ultimately, using titanium-free 

connections is as crucial for the con-
version prosthesis (Figure 2) as it is 
for the final restoration. Choosing 
the right scan flag is imperative in 
a complete digital workflow. Exam-
ples of such systems are Powerball, 
DESS Design FLAT SEAT, Rosen 
screw, DirectScan, and others. 

Scan Aid Technology 
In 2023, Kernen et al6 demonstrated 
that utilizing a scan aid to position an 
intraoral scanner in space, especially 
in edentulous patients, facilitates 
a predictable scan process and ulti-
mately produces accurate scan data. 

Using innovative devices like 
the S.I.M. (smart implant map-
ping) device (NavaGation) (Fig-
ure 3) or similar technologies like 
ARCHTRACER (digital arches) now 

allows the surgeon to accurately 
capture intraoral data for All-on-X 
application without the need for 
special equipment or even photo-
grammetry-based capture devices.

Surgical Conversion: Case Study
This documented case study 
addresses all the restrictive analog 
and arduous hand processes iden-
tified in this article: the need for 
expensive data capture equipment, 
model-based workflows, potential 
repair of a broken prosthesis,7 and, 
most importantly, the need for tra-
ditional chairside processing of the 
post-surgical temporary hybrid.8  

The EZ Load workflow (NavaGa-
tion) can be incorporated into guided, 
latched, stackable or even freehand 
surgeries. This workflow is less restric-
tive on the surgeon, significantly 
reduces the surgical procedure time, 
and ultimately facilitates a 2-appoint-
ment prototype (Figure 4) to final zir-
conia hybrid delivery (Figure 5).    

Treatment Plan
This case report presents the man-
agement of a 79-year-old patient 
with a history of dental implants 
in the maxillary and mandibular 
arches, including a lower complete 
denture retained by 2 implants with 
LOCATOR abutments (Zest Dental 
Solutions) (Figure 6). The remaining 
maxillary dentition exhibited pro-
gressive failure, leading to chronic 
periapical infections and systemic 
inflammation (Figure 7). Given the 
patient’s need for cardiac surgery, the 
treating cardiologist recommended 
addressing all dental infections 
before the procedure.

To address these concerns, a 
comprehensive, implant-supported 
rehabilitation plan was devised, 
integrating existing implants with 
newly placed fixtures to restore the 
maxillary arch using a fixed-implant 
prosthesis. To optimize the surgical 
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Figure 1. Atlantis CustomBase (Dentsply 
Sirona).

Figure 2. OnX Tough 2 transitional hybrid 
(SprintRay).

Figure 3. Custom S.I.M. scan aid 
(NavaGation). 

Figure 4. Prototype try-in. 

Figure 5. Final zirconia hybrid. Figure 6. Preoperative radiograph. Figure 7. Pre-op photo, retracted.

Figure 8. Guided implant placement.



IMPLANTS

MAY 2025 • DENTISTRYTODAY.COM

71

procedure and reduce chair time, 
the EZ Load conversion system was 
incorporated into the custom Nava-
Gation surgical guide plan (Figure 8). 
The treatment approach prioritized 
an FP1 prosthetic design within a 
fully digital workflow. This surgical 
strategy aimed to enhance patient 
comfort, reduce surgical chair time, 
initiate soft-tissue conditioning, and 
optimize the transition to a defini-
tive zirconia FP1 restoration.

Data Capture, Diagnostic Design,  
and Surgical Planning

Dr. Holger Meiser, from the Holger 
Dental Group in Minneapolis, cap-
tured DICOM data, patient photo-
graphs, and IO scans (Figure 9) of 
the working and opposing arches. 
The data was digitally transferred 
to the NavaGation Synergy team in 
Chapel Hill, NC. A digital diagnostic 
design (Figure 10) was done by the 
Absolute Dental Lab Digital Design 
team, and a custom surgical plan 

based on the approved design was 
then completed by the NavaGation 
surgical team for remote review and 
approval by the surgeon.   

The case was strategically 
planned to involve sequential 
tooth extractions, creating addi-
tional implant site options yet 
still preserving adequate structure 
to support the guide. Dr. Meiser 
remotely reviewed the surgical 
plan with the design team and 
made necessary adjustments to 
ensure a predictable surgical pro-
cedure. Dr. Meiser requested the 
EZ Load conversion process and 
custom S.I.M. 3D implant scan-
ning device be designed in con-
junction with the case. 

After approval, the technical team 
fabricated the surgical guide and 
archived the smile design, which was 
ready for implant position matching 
on the day of surgery (Figure 11). 
The case was assembled, the surgi-
cal plan and sequence were care-

fully documented, and the case was 
shipped 1 week before the planned 
surgery. This allows the surgeon 
adequate opportunity to familiarize 
themselves with the case and time to 
further communicate with the tech-
nical team if necessary. 

Surgery Day:  
Seating the Device

Dr. Meiser verified the accurate seat-
ing of the tooth-borne S.I.M. fixation 
guide (Figure 12) using the patient’s 
pre-op tooth structures. The CBCT-
directed fixation guide was designed 
for a 1.6- x 16-mm guide drill. To avoid 
potential over-drilling, it was digi-
tally planned for accurate depth and 
directional control. The patient-spe-
cific S.I.M. device uses active anatom-
ical seating verification by engaging 
the palatal anatomy captured by the 
IO scans. The device is fixated by a 
single (or dual) 2.0 x 14 mm LeForte 
screw (Jeil Medical). 

After positive seating of the S.I.M. 

device (Figure 13), Dr. Meiser used a 
TRIOS 4 IO scanner (3Shape) to cap-
ture the pre-op working arch. This 
initial data set establishes a model-
matching reference point that the 
technical team will use for model 
matching; this data relates the pre-op 
tooth structures to the S.I.M. device.

 
Surgery and Data Capture

Dr. Meiser removed the current 
implant crowns and sequentially 
extracted existing teeth as directed 
by the NavaGation surgical plan. 
Because of the ideal existing bone 
contour and adequate natural restor-
ative clearance, the case was planned 
for an FP1 transitional and final pros-
thesis. Dr. Meiser’s implant of choice 
was Legacy 2 (Implant Direct). They 
are specifically designed for bone-
level placement and feature a dual-
lead thread for enhanced primary 
stability, making them very suitable 
for immediate loading. Dr. Meiser 
achieved adequate primary stabil-

Figure 9. Pre-op STL scan. Figure 10. Diagnostic design. Figure 11. Archived design. 

Figure 12. S.I.M. fixation guide. Figure 13. S.I.M. device, seated. Figure 14. Implant scan ready. Figure 15. TRIOS4 IO implant scan 
(3Shape). 

Figure 16. Implant match. Figure 17. OnX printed transitional. Figure 18. Digital conversion prosthesis.
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ity with implant delivery. The team 
then utilized the pre-planned Nava-
Gation abutment aligner to deliver 
the multi-unit abutments. This cre-
ates a secure restorative platform 
and aligns the screw access positions 
within the restorative parameters set 
by the diagnostic design.

After positive seating of the multi-
unit abutments were confirmed 
(as discussed earlier in this article), 
Dr. Holger placed the specific MUA 
implant scan flags to support the tita-
nium-free interface conversion pros-
thesis (Figure 14). Before extracting 
the remaining dentition, the implant 
positions are indexed in relation to 
the S.I.M. device by scanning the arch 
(Figure 15). Leaving the additional 

tooth structures further helps with 
an accurate model match of the data 
sets. Because time is of the essence 
and to ensure immediate data trans-
fer, the files were sent to the Abso-
lute Dental team by dropping the 
data directly into the upload portal 
at absolutedentallab.com. To allow 
the design team to start the implant 
match without any delay, the file 
transfer was confirmed with a phone 
call. The technical team then aligned 
the pre-op and diagnostic design files 
with the S.I.M. pre-op and implant 
scans. Dr. Holger elected to finalize 
the conversion prosthesis the same 
day with an in-office print solution 
and chose the 20-minute FP1 design 
file delivery option. 

The laboratory design team 
matched all the data set points and 
combined the diagnostic design with 
the implant position data set (Figure 
16). This pre-design workflow allows 
for an extremely expedited process; 
after completion the STL file was dig-
itally transferred to allow Dr. Holger 
and his team to process the prosthe-
sis in-house.  

Hands-Free Conversion Process
The prosthesis was printed on a Pro 2 
in-office printer (SprintRay), utilizing 
OnX Tough 2 printing resin (Sprin-
tRay). This additive resin is FDA-

cleared specifically for fixed hybrid 
denture applications (Figure 17).

Because the data capture and 
design process was completed in a 
fully digital workflow and created 
from the patient’s pre-op VDO (or set 

bite) as a foundation, there was no 
need for any chairside luting or bite 
adjustments (Figures18 to 20). 

It is important to note that the 
prosthetic screws are seated into a 
printed resin instead of a traditional 
rigid alloy interface, therefore a spe-
cial seating technique is required to 
ensure proper seating and to mini-
mize the chances of post-delivery 
screw loosening. 

It is recommended to hand tighten 
the screws in 3 stages with 10- to 
15-minute intervals. This allows the 
material to settle before releasing the 
patient. A hand torque of around 10 
to 15 Ncm is appropriate. 

CONCLUSION
Advancements in digital technol-
ogy, contemporary materials, and 
modern processing techniques serve 
as the cohesive elements that unify 
the restorative, technical, and surgi-
cal teams into a highly effective col-
laborative unit. These innovations 
facilitate the creation of a precise, 
transferable diagnostic plan, which 
forms the foundation for accurate 
surgical execution and ultimately 
supports the delivery of a successful 
final restoration.

The postsurgical provisional pros-
thesis is no longer fabricated chair-
side using outdated, labor-intensive 

workflows. Instead, digital proto-
cols have eliminated the need for 
conventional acrylic luting, manual 
adjustments, and analog verification 
of VDO. These parameters are now 
fully established within the digital 
planning phase. The result is a diag-
nostically driven, digitally fabricated 
conversion prosthesis that functions 
both as a healing appliance and as 
a preliminary prototype guiding 
the final aesthetic and functional 
outcome. 

Moreover, digital data archiving 
enables on-demand reproduction of 
the transitional or final prosthesis. 
This process effectively creates a dis-
posable device, enhancing efficiency 
and predictability.

This comprehensive workflow 
accommodates both guided and 
freehand surgical approaches while 
empowering the restorative team to 
deliver the definitive hybrid resto-
ration within a fully digital frame-
work—often in as few as 2 clinical 
appointments.

By leveraging this collaborative, 
technology-driven approach, clini-
cians are equipped to manage previ-
ously complex cases with increased 
confidence and reduced chair time, 
leading to a streamlined process and 
improved patient satisfaction.F  
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Figure 19. Seating verification. Figure 20. Transitional smile.

This comprehensive workflow accommodates 
both guided and freehand surgical approaches....




