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ABSTRACT 

 

The main aim of this paper, which focuses on a clinical case report, is to evaluate and discuss the effectiveness 

of using a palatal landmark as a tool to improve the overall digital workflow in immediate-loading primary prosthetics 

for full-arch structures. The palatine landmark allows the vertical dimension to be maintained from the pre-extraction 

phase to the delivery phase of the temporary restoration. The patient is treated with 4 implants in the premaxilla and 2 in 

the pterygoid area (these 2 posterior fixtures are extremely important to dramatically reduce the posterior cantilever). In 

this case report, no particular issues were encountered in matching the pre-/intra-/post-surgery digital full arch impression 

using a photogrammetry device (Shining Elite Plus). The temporary Toronto was applied within the expected timeframe 

(less than 24 hours) and the patient was highly satisfied. The palatine landmark allows an excellent matching of the digital 

files, the pre-extraction optical impression, with the one generated with the shining elite photogrammetry. This 

photogrammetry can be applied to both the four post-extraction anterior implants and the posterior implants to generate 

a file for the primary/temporary prosthetic structure and also for the permanent one. This new photogrammetry device 

allows for more predictable, precise impression-taking, even with an open flap. To read soft tissue (such as the fornix in 

the lower arch, which is often mobile), "caps" are used, which are placed directly above the MUA immediately after the 

fixture is inserted. Despite the extremely limited number of patients, at the moment in our opinion, there are no other 

better techniques or devices that allow full-arch completion of complex cases in such a short time, and with such 
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satisfactory results reported by patients themselves. We hope this first article will serve as a starting point for sharing and 

further exploring this new technique, also in NZP® rehabilitation in atrophic patients. 

 

INTRODUCTION 

       

In modern daily practice, regardless of immediate full-arch implant-supported prosthetic rehabilitation, the use 

of digital devices and technologies is increasingly prevalent, increasingly abandoning the "traditional" workflow based 

on materials, impression-taking, casting, and the design of handcrafted, analog prosthetic devices (1-5).  

A stubborn aspiration leads clinicians to seek a fully digital approach as soon as possible, even if not all cases 

can be included in it at the moment. 

Often, the clinician faces the need to pre-emptively redefine the patient's aesthetics (gummy smiles to be 

corrected, periodontal terminal dentition) and not having stable spatial references capable of maintaining the initial 

information. Any surgical procedure could affect the entire workflow, leading to a loss of information about the vertical 

dimension. 

In 2024, the Authors proposed a hybrid protocol (digital and analog) for the detection of palatal wrinkles (plaster 

impression plus silicon impression material) to identify a stable area for further digital matching of derived STL files (6). 

A clinical challenge often encountered in digital workflow is maintaining or increasing the vertical dimension of 

occlusion in the patient being treated. Compromised periodontal teeth that may have become progressively inclined over 

the years (sometimes aggravated by loss of posterior teeth) may require correcting the patient's VDO, requiring an increase 

(7, 8). 

In other cases, a gummy smile that requires corrective osteoplasty at the same time as implant placement without 

losing the VDO represents an indication for the use of a device capable of accompanying the various surgical steps and 

maintaining the initial information useful to both the clinician and the laboratory technician to deliver a temporary 

prosthetic device that adheres to the conceived and shared plan (9). Most digital technologies start as stand-alone solutions 

but are soon implemented in broader digital networks (10). 

These issues, already present in traditional dentistry, are increasingly diminishing thanks to the increasingly 

widespread and sophisticated use of digital technology. What has been presented in this paper is an idea proposed by Dr. 

Tealdo's team (Palatine EYE) in which the main aim is to use a fixed, screwed, artificial, non-moving, easily recognizable 

landmark (reference point) in an area not subject to structural changes (such as mobile gingiva, or attached gingiva 

subjected to local-regional anesthetic injection) that can serve as a pivotal point for pre- and post-operative digital 

impressions. It can be integrated into both digital impression, such as photogrammetry, and traditional registration. 

This can yield a virtually perfect match between the initial pre-operative impression and the intra-operative 

impression, enabling immediate full-arch loading with an extremely precise arch and requiring only limited checks and 

adjustments. 

 

MATERIALS AND METHODS 

 

A 55-year-old patient with a medical history positive for asthma (ASA 2) came to us seeking resolution of his 

long-neglected dental problems. The concerns he reported were aesthetic and functional due to a detrimental terminal 

dentition. 

After an intra- and extra-oral clinical and radiographic examination (CBCT), intra- and extra-oral photographs 

(Fig. 1-7) showing the smile, but not the gums, and initial optical impressions (which also have forensic medical value), 

we have made a diagnosis of upper terminal dentition, a severe generalized periodontitis, and severe tooth mobility.  

All the clinical, radiological and digital detected data gave to the Authors the indication for a full arch implants 

supported screws retained rehabilitation; more specifically with insertion of six implants, two of which in the pterygoid 

region (to permanently eliminate a significant posterior cantilever), and subsequent immediate loading rehabilitation 

(which, in our case, occurred within 24 hours of the end of the implants placement). The temporary rehabilitation does 

not yet use pterygoid implants as supports. This will occur during the construction of the definitive upper rehabilitation.  

Since this is a case due to the extraction of all the teeth, the patient would have lost the vertical dimension, it was 

decided to resort to the palatal landmark: a stable device in the vault of the palate corresponding to the posterior portion 

to the palatine wrinkles on the midline, whose mathematics are easily recognized by the intraoral scanner engineering 

software and which allows information to be collected in the pre-surgical phase and transferred to the dental laboratory 

in the post-surgical phase. 
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Fig. 5.  Occlusal aspect of the distal missing teeth. 

 

Fig. 6. Initial Orthopantomography of the patient very 

useful to be evaluated according the Bedrossian algoritm. 

 

 

                     

 

 

 

 

 

 

 

                                                                         

 

 

 

 

 

Fig. 1.  Initial smile exposure highlines 

the features of the patient.     
Fig. 2.   Intraoral aspect of the terminal dentition. 

    

Fig. 3.  Lateral right side aspect of the intraoral 

detrimental condition. 

 

Fig. 4.  Lateral left side aspect of the intraoral 

detrimental condition. 
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Fig. 10. Teeth extraction means an information loss and 

subsequently a VDO loss. 

 

 

The anatomical reference is to be inserted before surgery, 

once anesthesia has been administered to the patient, 

with the terminal teeth still in place, by inserting it at the 

mid-palate with the appropriate driver.  Subsequently, 

both arches are scanned (Aoral Scan Shining Elite 3D, 

Hangzhou, China), and the vertical dimension is 

measured at maximum intercuspation. The procedure 

then continues with tooth extraction and implant 

insertion (Biomax fixtures for anterior implants and 

Ptery-fit from Noris for pterygoid implants, as well as 

low-profile components)  (Fig. 8-22). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The flaps are sutured, and the arch is rescanned first with the healing cups in place and then, after removing 

them, the scanning is repeated with the scan flags conceived for photogrammetry (Aoral Scan Shining Elite 3D Hangzhou-

China). During scanning, the constant presence of this digital palatal reference, which remains stable relative to the initial 

position, enables the association of images at zero time with post-intervention images with extreme precision. Moreover, 

the anatomical reference allows us to take the new vertical dimension by retracing the initial vertical position, and then 

we proceed to create the artifact. 

 

 

 

Fig. 7. Inter arch relationship in Maximun 

Intercuspidation. 

 

 

Fig. 8. The digital palatal landmark is so close and similar to a screw. 

 

 

Fig. 9. This device is conceived to be placed and scanned 

before the surgery. 
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Fig. 11. The palatal landmark is stable in the palatal bone 

to ensure a correct data flow. 

 

 

Fig. 12. Implant placement should not interfere with the 

palatal landmark. 

 

 

Fig. 13. The low-profile abutments are screwed on the implants and the palatal eye is still in the palatine vault. 

 

 

Fig. 14a, b. The photogrammetric flags are screwed on the low-profile abutments according to a convergent pattern. 

 

 

A 

 

B 
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Fig. 15. After the intraoral scan, two distal pterygoid implants are placed in the distal area to allow a cantilever reduction 

to the final restoration. 

 

 

Fig. 16.  The whole data collection 

process allows the laboratory technician 

to design the temporary restoration 

according to a fully digital system. 

 

Fig. 17.  The palatal aspect of the digital 

reference point confirms VDO reference 

and maintenance. 

Fig. 18. This Exocad’s Tooth extraction 

tool confirms the role of the palatal 

landmark to maintain the VDO. 

Fig. 19.  Frontal aspect of the provisional printed 

restoration. 

Fig. 20. Occlusal aspect of the provisional printed 

restoration. 
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The current case was used with photogrammetry, AoralScan Shining Elite 3D Hangzhou-China Shining Elite, 

intraoral, which features those black flags with white dots on its surface, which the software automatically recognizes. 

With the flap open, transverse rod copies are applied that protrude from the tissues and are then replaced with these flags, 

which converge toward the center without overlapping, three-dimensionally, to create a convergence area approximately 

equal to a 5-cent euro coin. The scan is performed following the occlusal axis, the long axis of the scan abutment, until 

the software recognizes the position of each individual flag in three dimensions. These are automatically converted 

according to the manufacturer's instructions for individual implants. 

The temporary restoration is printed, not milled, and extends to the 4 conventionally angled post-extraction 

anterior implants and does not involve the pterygoid implants, which are usually used only as support during the 

construction phase of the definitive restoration. Pterygoid implants can also be recorded with a plaster impression or 

digitally using photogrammetry, with the same black-and-white flag structures. 

After a 3-month healing period (Fig. 23), a functional and aesthetic reevaluation of the printed temporary 

rehabilitation was mandatory to plan the features of the final prosthetic restoration. In this case, the available prosthetic 

space has allowed the authors to plan a natural rehabilitation using an assembling technique (class IV according to 

Tealdo’s classification) (9). 

 

 

 

 

Fig. 21. The 3D Cbct scan confirmed the right apex 

engagement of the pterygoid implants in the pterygoid 

region. 

Fig. 22. The orthopantomography for a radiological check of 

the provisional prosthetic fitting. 

Fig. 23. The healed upper jaw after a healing period of three months. 
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Intraoral photogrammetry (AoralScan Shining Elite 3D, Hangzhou, China) also confirmed, in this second phase, 

its reliability and precision in detecting the distal pterygoid implant position. The final restoration envisages the use of 

angled screws (as shown by the red dots on the palatal aspect) (Fig. 24). A final RX scan confirmed the precision of the 

whole final restoration (Fig. 25, 26). 

 

 

 

 

 

 

 

RESULTS 

 

        The precision of the prosthetic device exceeded expectations; it took no more than a few minutes in the chair to 

adjust some small details related to occlusal contact. There was a non-painful and soft contact between the "upper" surface 

of the prosthesis and the patient's sutured gums, which were still naturally healing. The patient reported no pain during 

the screwing/insertion phase of the prosthesis. The availability of professional hygiene products (such as interdental 

brushes and dental floss) was smooth, and he reported no food or liquids passing through the area in the following days. 

He stated that he was satisfied (even though it was a temporary device) with the aesthetics of his smile, the width 

and depth of the smile, the interrelationships between the various teeth, the absence of palatal bulk, and no difficulty 

speaking. All clinical results are also summarized in Figure 22. 

 

 

 

 

Fig. 24. Occlusal aspect of the final prosthetic restoration with red dots for the angled screws. 

Fig. 25. Intraoral frontal aspect after the delivery of the 

assembled restoration. 

Fig. 26. Radiological evaluation of the final delivery. 
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DISCUSSION 

        The Digital Flow represents an effective and disruptive ally in approaching clinical complexity. It is based on the 

almost daily introduction of new devices and technologies proposed for the market to address critical issues affecting 

dental practice. 

It is essential to understand (especially in complex cases such as in an anthropic patient candidate to NZP® 

rehabilitation) which strategies to implement to maintain the vertical dimension (10-12). The palatal landmark could be 

the solution. This allows us to work on different STL files and then automatically match them because the scanner 

recognizes the landmark, which can be used both for analog impressions (accepting pick-up copying) and for digital 

impressions because it is structured to receive the scan abutment.  

The technological evolution of materials to be used with 3D printers (13-16) will soon allow the realization of a 

provisional implants with direct connections (thus eliminating the need to insert metal tubes inside) and to proceed with 

the final product, avoiding the analog phase of gluing: it will no longer be necessary to take plaster impressions, create 

positioning keys for transfers with photo-curing acrylic material, and glue the tubes inside the structure on an analog 

model obtained from the traditional analog plaster impression. It will no longer be necessary to take plaster impressions, 

create positioning keys for transfers with photo-curing acrylic, and glue the tubes inside the structure on an analog model 

obtained from the traditional analog plaster impression. This anatomical reference (17-18) can also be used if one prefers 

to continue with the plaster impressions; it is inserted at zero time once the anesthesia is completed, the arches are scanned 

in vertical dimension, and the teeth are extracted. Then, if you prefer to proceed with a plaster impression, that anatomical 

reference has the MUA on top, you position a transfer or repositionable or pick-up (this we still have to build) in such a 

way that it is suitable for height, take the plaster impression (therefore, the transfer of that object remains in the 

impression). Next, you insert an analog of that scan body into the impression, so you have the anatomical reference that 

coincides with the initial scan, even on the plaster impression, and then you can couple them. We are closing a loop that 

speeds up the procedure and allows us to produce a provisional implant with the direct connections already printed; 

therefore, there is no need to glue the tubes, but we now need an appropriate material.  

The palatal landmark is a newly developed device that enables precise, stable, reliable, and repeatable matching 

of initial STL files with post-surgical ones. Our research group recently introduced the use of palatal rugae in a similar 

manner, combined with analog plaster and polyvinyl-siloxane impressions.6 It also serves as a stable, reliable, and precise 

mandibular and maxillary landmark thanks to its geometry, easily recognized by intraoral scanner reading software. After 

mounting in the digital articulator, the laboratory can use commercially available planning software (e.g., Exocad) to 

proceed with digital planning or confirm the initial diagnostic wax-up, then proceed with molding or milling the prosthetic 

restoration. There are now materials on the market that are printed for temporary restorations, eliminating the analog step 

of gluing the links. These materials can also print the MUA connections directly into the temporary material. 

Photogrammetry exists in the extra-oral IBIC or Fast Map format (i.d.) mounted on X-Nav, and in intra-oral 

versions such as Shining Elite (used by us), which uses this dual-scanning system. The first ABT scans without flags, 

which stand out from the results, especially during surgery, and those with flags already pre-loaded into the software, are 

available. Once the black horizontal bar with white dots is recognized, the software converts it from red to green (this 

indicates that the impression has been recorded correctly). The software begins to recognize the three-dimensionality of 

implants compatible with all MUAs. Therefore, they are not associated with a single dental line; they are universal. Late 

on, the laboratory must then trace it back to the implant line to which it belongs, with the mathematical data loaded and 

acquired. 

 

CONCLUSIONS 

 

        Despite the extremely limited number of patients at the moment (December 2025), in our opinion, there are no better 

techniques or devices that allow full-arch completion of complex cases in such a short time, with such satisfactory results 

reported by patients themselves. We hope this first article will serve as a starting point for sharing and further exploring 

this new technique. 
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