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As we navigate an era defined by rapid technologic advancements, the dental community
stands at a transformative moment. With the Quintessence of Dental Technology (QDT), our
mission has always been to bridge the gap between innovative practices and real-world ap-
plications in dentistry. In this edition, we reflect on the transformative power of technology in
our field and the profound implications for patient care, education, and professional growth.

The last few years have seen remarkable progress in dental technology, from the integra-
tion of digital dentistry to the rise of telehealth solutions. These advancements not only en-
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Moreover, as we look ahead, it's vital to consider the holistic impact of our technologic advance-
ments.How do they influence patient outcomes,and how can we use these tools to promote preven-
tive care? The future of dentistry is not just about adopting new technologies; it's about enhancing
the relationship between patient and provider.

As we present the latest research and insightsin thisissue, | invite you to reflect on how you
can integrate these advancements into your practice. Let us embrace the challenges and op-
portunities that lie ahead with open minds and a commitment to excellence.

Thank you for your continued support of QDT. Together we can shape the future of dental
technology and ultimately improve the lives of our patients.

Warm regards,




Segmented
Monolithic
Zirconia
Titanium-
Supported
Double Full-Arch
I'P1 Prostheses:

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
Emil Bobev?

Vassiliki Rizou, cpt’
TTTTTTTTTTTTTTTTTTT

Panagiotis Ntovas, pbps, Msc?



oday implant-supported full-arch rehabili-
tations are a common treatment option for
patients with edentulism or failing dentition.'
This article describes material selection and the use
of digital technology for the rehabilitation of a patient

with terminal dentition compromised by dental caries
and periodontal disease.

'Private practice, Athens, Greece.
Guided surgery specialist, Berlin, Germany.

3Scientific affiliate, Tufts University School of Dental Medicine, Boston,
Massachusetts, USA.

Correspondence to: Panagiotis Ntovas, pan.ntovas@gmail.com
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Patient Presentation

fon, tooth mobility, residual roots, and missing teeth.
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A 59-year-old man presented to,the clihic with the
chief complaints of an unsatisfa smi
ance, limited masticatory functig
while chewing (Figs 1 to 3). The pa we
general health with a noncontributory medical histe

except for smoking five cigarettes per ayu‘.' Clinical and
radiographic examination (Figs 4 and 5 e\;\eg'all_e‘d ram-
pant caries, nonrestorable teeth, soft tiss inTEIa?'nfq:Tj

FIGS1TO 3
Preoperative
clinical views of
the patient
smiling.
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FIG 4 Preoperative intraoral view in occlusion.

support.? Determining the parameters that can lead to
the diagnosis of a terminal dentition can be challenging
due to the multifactorial nature of compromised denti-
tions. For a successful treatment plan, the clinician
must be able to avoid both under- and overtreatment
and decide whether teeth with a favorable prognosis
can be selectively maintained.

Treatment Plan

In patients with a compromised dentition, the remaining
dentition must be evaluated quantitatively and qualita-
tively. Structural damage to the dentition, periodontal
damage, the number and distribution of the remaining
teeth, and dentogingival and dentofacial esthetics are
among the major variables that must be assessed individ-
ually.? In addition to the remaining dentition, the patient’s
level of compliance, financial capabilities, expectations,
and wishes must be considered.

K FIG 5 Preoperative pédr:lora
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radiogaph.

Understanding the etiologic factors that resulted in
terminal dentition or edentulism is crucial, as this will
affect the treatment plan, restoration design, material
selection, and prognosis. It is especially important to
considerthe higherrisk of patients with a history of peri-
odontitis for developing peri-implant disease.

Esthetic Evaluation

Treatment planning for full-arch implant-supported res-
torations can be an arduous process.>® As a starting
point, the desired smile esthetics must be determined’
(Fig 6). Today digital smile design can be performed in
harmony with a patient’s dentofacial esthetics using arti-
ficial intelligence-based software (Smilecloud, Strau-
mann).8 In this case, esthetic analysis was performed by
evaluating the smile line, incisal profile, tooth length, in-
dividual tooth proportion, tooth-to-tooth proportion, gin-

gival contours, and fullness of the buccal corridors.6™

FIG6
Digital smile
design.
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Virtual design of the FP1 prostheses. (1) Preoperative situation. (2) Preoperative situation and
singular design. (3) Preoperative situation and singular design with bone segmentation. (4) Singular design
with bone segmentation.

Virtual Design

First, a 2D digital smile design was created to evaluate smile esthetics (Smilecloud).
Subsequently, in the same software a 3D virtual smile design was created to generate
a singular design by adding and superimposing the files obtained from the intraoral
scan andthe files fromthe CBCT. Figure 7 demonstrates the data sets of the 3D virtual
design: initial situation, preoperative situation and singular design, preoperative situ-
ation and singular design with bone segmentation, and singular design with bone
segmentation. The final data set was used for the virtual implant planning.

Softand hardtissue dimensional changes aftertooth extraction must be considered
during the virtual design process.? In the authors’ experience, when the combined
thickness of the bone and the soft tissue is more than 2.5 mm at a level measured
5 mm deeperthan the clinical crown of the virtual design, the vertical reduction of the
softtissue contourislessthan1mm (Fig 8).Inthe present case, because the bone and
soft tissue was 2.6 mm thick, the clinical crown of the virtual design was placed approx-
imately 1 mm coronal to the gingival margin.

Analysis showing the
measurements performed for the
initial design.




Virtual Implant Planning

Animplant planning software (MGuide, MIS Dental Implants) was used to register the
CBCT with the virtual models that were obtained from the intraoral scan to facilitate the

prosthetically driven planning of eight implants (V3, MIS Dental Implants) in the maxilla
(Figs 9 and 10) and six implants in the mandible™ (Figs 11 and 12).

Virtual implant planning for the maxilla.

,)..
o

Virtual implant planning for the mandible.
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FIG13 Tooth-and soft
tissue—supported provisional
restoration (tripod bridge).

Tooth- and Soft Tissue-
Supported Provisional
Restoration (Tripod Bridge)

In the mandible, a staged approach was fol-
lowed to enable a smooth transition in the
new centric relation. A tooth- and soft tissue-
supported restoration (tripod bridge) was
fabricated by bonding a sintered cobalt-
chromium (Co-Cr) substructure with a milled
polymethyl methacrylate (PMMA) overlay™
(Fig 13). Teeth with a hopeless prognosis
were extracted, except for the canines (Fig
14). The canines were strategically preserved
to support a fixed provisional restoration
(Fig 15). A tripod bridge is a valuable option
for provisional restorations in patients with
posterior partial edentulism. Support is pro-
vided by the remaining teeth and either the

maXIHary tuberosities or the mandibular ret- FIG14 Occlusal view of the mandible after extraction of the hopeless teeth,

romolar pads. leaving the canines in place to support a provisional restoration.

FIG15
Delivery of the
tripod bridge.




FIG16

Surgical guide for
anchor pin drilling
in the maxilla.

Fabrication of Surgical Guides

The information from the virtual implant planning was
used to design a set of surgical guides for the maxilla and
mandible. The goal was to transferthe virtual implant po-
sitions to the respective recipient sites through fully
guided surgery. The STAR concept was followed to take
advantage of the remaining teeth.” In this way, strategi-
cally remaining teeth orroots can be usedto increase the
accuracy of static computer-aided implant placement.
Surgical guides were 3D printed (Max, Asiga) using a bio-
compatible resin (KeyGuide, Keystone Industries).

Pelekanos et ql n=——=—

FIG17

Surgical guide for
implant placement
in the maxilla.

Forthe maxilla, a guide for the insertion of the fixa-
tion pins, a guide for implant placement, and a guide
for positioning the prefabricated prosthesis were
printed (Figs 16 to 18). For the mandible, a stackable
system was used, including a base guide, a position-
ing guide for the insertion of the anchorage pins and
implant placement, and a guide for positioning the
prefabricated provisional prosthesis according to the
initial virtual design (Fig 19).

FIG18 Surgical guide for positioning the maxillary prosthesis.
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FIG19 Set of stack-

able surgical guides
forthe mandible.

(1) Initial situation.

(2) Base guide (light green)
connected with the guide
for anchorage pin drilling
and implant placement
(blue). (3) Base guide.

(4) Prosthetic guide

(dark green) along with
the provisional restoration
connected with the base
guide. (5) Provisional
restoration.
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Implant-Supported Provisional
Restorations

Full-arch provisional prostheses were selected to achieve
implant splinting forimmediate loading. Prior to initia-
tion oftheimplant surgery, PMMA (Telio CAD LT in shade
A1, Ivoclar) FP1 provisional prostheses were milled and
stained based on the virtual design. Customized pros-
thetic channels were incorporated into the prefabricated
prostheses to house the temporary cylinders and facili-
tate chairside relining. For each provisional restoration,
the transmucosal part was digitally formed, consider-
ing the 3D virtual design in relation to soft tissue archi-
tecture and bone anatomy with the goal of facilitating
development of a scalloped interface.'

Surgical Phase

Tooth extraction was performed followed by guided
implant placement. Extraction socketsinimplant sites were
filled with a mixture of mineralized bone allograft (maxgraft,
bottis biomaterials) and deproteinized bovine bone mineral
(cerabone, botiss biomaterials) particles, at a ratio of 70:30.
In pontic sites, extraction sockets were filled with a collagen

FIG 20 Drilling for
the placement of
anchorage pins.

cone (collacone, bottis biomaterials) with the goal of main-
taining the volume of the extraction socket.

Implant Placement

Implants were placed according to the virtual treatment
plan. A fully guided surgical protocol was followed to
increase the accuracy between the planned and final
positions of the implants and decrease operative time.”

Inthe maxilla, the first surgical guide (positioning guide)
was fitted over the remaining teeth to prepare the recip-
ient sites for insertion of the anchorage screws (Fig 20).
The implant guide was then secured with fixation pins and
used forimplantdrilling and placement (Figs 21to 23).

Forthe mandible, one surgical guide was fabricated
to aid fixation of the guide as well asimplant drilling and
placement. This was connected with a base guide and
fitted over the strategically remaining teeth to prepare
the recipient sites for the insertion of the anchorage
screws and to fix the base guide in place (Fig 24).

For each implant, a surgical primary stability of
> 35 Ncm was achieved. After the removal of the last
surgical guide, multiunit abutments were seated on the
implants with a torque of 30 Ncm.

1
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FIG 22 Implant placement through the surgical guide.

FIG 24 Stackable
3D-printed guides for the
mandible. (1) Base guide.
(2) Base guide connected
with positioning/implant
placement guide using
pins. (3) Base guide
connected with the
prosthetic guide and the
provisional prosthesis.

QDT 2025 | Volume 47

FIG 21
Provisional
prosthesis.

FIG 23 Positioning of the provisional FP1 restoration with the
prosthetic guide.



Immediate Loading

When implants have a primary stability of at least 25 Ncm,
an immediate loading approach, in which the implants
and prosthesis are placed the same day, has been favor-
ably reported in the literature with high success rates.”®"®
After implant placement, temporary cylinders were
inserted and a specially designed prosthetic guide was
used to position the prefabricated FP1 provisional pros-
thesis according to the virtual treatment plan and to
facilitate the engagement of temporary cylinders.
Inthe maxilla, the implant guide was removed, and the
prosthetic guide was fixed using the same anchorage
screws (see Fig 22).Inthe mandible, the prosthetic guide
was inserted over the base guide using fixation pins.
The surface of the prosthetic channels was modified by

airborne-particle abrasion with 50-umALQ, particles under

FIG 25

Intraoral frontal view of
the maxilla 4 weeks after
suture removal.

a pressure of 2.5 bars, followed by application of a phos-
phate monomer primer (Monobond Plus, Ivoclar). Rubber
dam foils were used to isolate the surgical field around the
base of each temporary cylinder. Subsequently, a flowable
composite (Tetric A1 Evoflow, Ivoclar) was injected into
each prosthetic channel for connection with the equiva-
lent temporary cylinder. After the excess composite resin
was cured, the provisional prosthesis was removed and the
emergence profile further developed. Finally, the transmu-
cosal surface was mechanically polished (see Fig 23).

Each provisional prosthesis was screwed onto the multi-
unit abutments at 15 Ncm, and the patient was informed
aboutthe postoperative medications, diet,and recall sched-
ule at the same appointment. Figures 25 and 26 show the
status of the soft tissues 4 weeks after suture removal.






