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KEY POINTS

e Contemporary implant practices incorporate the digital workflow in their treatment
planning.

e Fundamental understanding of prosthetic and surgical principles is essential before
adopting the digital workflow.

e Three alternative techniques for the fabrication of the immediate load provisional allow the
clinician to identify the best technique for their individual patients.

INTRODUCTION

This article reviews a systematic treatment planning protocol for the fully edentulous
as well as the terminal dentition patient. Case presentations are introduced with the
opportunity for the reader to compare and contrast the 3 different techniques available
for the fabrication of the immediate load, fixed provisional following the placement of
the implants. Once the pros and cons of the various techniques are clear to the implant
team, the adoption of one or all of the 3 techniques presented in this article to better fit
their patient’s treatment needs and protocol.

Potential candidates for implant restoration of the maxilla present with either failing
remaining maxillary dentition, also referred to as “terminal dentition,”’ or with existing
edentulous maxillae with various degrees of resorption. Many of these patients seek a
fixed restoration to replace their missing teeth. To provide a fixed prosthesis,
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traditionally, multiple surgical approaches, including procedures involving grafting
with delayed implant placement is the protocol to re-establish form and function for
this group of patients. However, reluctance for acceptance of the treatment exists
as during the various stages of the treatment, this group of patients had to function
with a complete removable prosthesis, which generally was poor fitting with minimal
patient satisfaction. To increase patients’ acceptance of full arch treatment plans,
the placement of implants with simultaneous immediate loading is the widely
accepted treatment protocol today. Therefore, it is important to recognize that among
implant teams globally, the graft-less approach with immediate loading has been thor-
oughly documented as a predictable outcome.?™

In the contemporary implant practices, treatment of all existing edentulous patients
as well as patients with terminal dentition using the immediate loading protocol is
acceptable as long as initial stability of the implants is achieved at the time of place-
ment. Reduction in the number of treatments and the overall treatment time as well as
significant reduction in the cost of reconstruction using the graft-less concept is
appealing to many patients. For patients who present with terminal dentition as well
as for edentulous patients who are using removable prosthesis, an immediate load
protocol allows for a fixed solution on the day of surgery. A fixed implant-supported
provisional prosthesis is not only more comfortable for patients following the graft-
less treatment protocol but also allows them to assess both function and esthetics
and thoroughly evaluate and communicate any changes desired prior to fabrication
of the definitive prosthesis.

The contemporary protocols available for the graft-less concept include the use of
tilted or zygomatic implants to allow the surgeon to establish adequate posterior sup-
port and thereby increasing the anteroposterior (AP)-distribution of the implants along
the arch length for a fixed prosthesis. Using tilted or zygoma implants allows for estab-
lishing adequate AP distribution of implants with reduction or elimination of the canti-
lever on the immediate load prosthesis distal to the terminal implant.

Clinicians must appreciate that the predictable success of these cases requires the
complete understanding and execution of fundamental prosthetic as well as surgical
principles in the treatment planning of these groups of patients. Beginning with the
“end in mind” approach in treatment planning is essential for a favorable outcome.
To achieve this goal, adopting a systematic treatment planning protocol by the implant
team is essential for the evaluation of the edentulous patient as well as patients with
terminal dentition. The following section provides the implant team with a protocol
to follow for formulating the appropriate treatment plan.

Prosthetic and Surgical Evaluation

Prosthetic evaluation of patients with terminal dentition and/or existing edentulism of
their maxilla or mandible is complicated by the fact that patients may present with loss
of clinical crowns only (ie, tooth-only defect) or the loss of clinical crowns as well as
associated hard and soft tissues (ie, a composite defect; Fig. 1).

A systematic pretreatment® approach allows for better communication among the
members of the implant team to determine the nature of the defect, tooth only versus
composite defect, to determine the type of final prosthesis needed. The maxilla
compared to the mandible is unique as the consideration of Phonetics, and the Tran-
sition line, the junction between the intaglio of the prosthesis and the patient’s alve-
olar soft tissue is critical. When using the Bedrossian systematic treatment planning
protocol, 3 factors in the examination process can be key determinants for the suc-
cessful treatment outcome of the completely edentulous maxilla with a fixed
restoration.
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Fig. 1. Identification of the patient’s anatomic deficiency at the time of their clinical presen-
tation is critical for the planning of the final prosthetic design. Every treatment plan begins
with the end in mind, the final design of the prosthesis is essential in deciding the number
and the distribution of the implants along the arch length of the planned prosthesis.

These factors are

1. Diagnosis: the presence or absence of a composite defect
2. Determining the type of the definitive prosthesis
3. Visibility of the transition line; evaluation for an esthetic outcome

Once the definitive design of the final prosthesis is determined, the available alveolar
bone of the edentulous maxilla, the maxillary zones,® determines the surgical protocol
for establishing posterior support using axial, tilted, or zygoma implants to support a
fixed implant-supported prosthesis.

Evaluation of these 4 factors is not intended to be a substitute for thorough diag-
nosis and development of a treatment plan. However, such evaluation can provide dif-
ferential diagnosis information specific to the esthetic, phonetics, and biomechanical
requirements of fixed, implant-supported maxillary restorations.

The surgical evaluation

As discussed earlier, the surgical treatment of the edentulous maxilla is complicated
by the lack of available boney volume for the placement of implants in the posterior
maxilla to establish adequate AP distribution for the support of a fixed prosthesis.

A
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Fig. 2. (A, B) Zones of the maxilla are determined by the dentition along the arch length.
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Fig. 3. The number and the placement of the implants are determined by the presence or
the lack of the various zones of the maxilla.

23172

Lack of vertical boney volume in the second premolar and or the first molar area,
as well as the anterior extension of the anterior wall of the maxillary sinuses, limits the
axial placement of implants. In order to systematically approach the preliminary sur-
gical evaluation of patients needing maxillary implants placed along the arch form,
the maxilla is divided into 3 zones, referred to as the Bedrossian classification
(Fig. 2A, B).

If all zones of the maxilla are available, 4 to 6 axial implants are placed. If there is
alveolar boney deficiency in zone 3, tilted implants are placed. If alveolar boney defi-
ciency extends from the molars to the bicuspid region, 2 to 4 premaxillary implants
and zygoma implants to establish posterior support is considered. Finally, in the
absence of maxillary alveolar bone, lack of zones 1, 2, and 3, the Quad-zygoma
concept is adopted as demonstrated in Fig. 3.

Fig. 4. (A, B) Standardized photographs for facially generated treatment planning. Extrao-
ral preoperative photos demonstrate a low smile type, indicating a low esthetic risk and
minimal tooth display.
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Fig. 5. The preoperative panoramic radiographs show generalized bone loss. This radio-
graph is used to evaluate the various zones for available implant sites and pneumatization

of the sinuses.

Fig. 6. (A) The CBCT demonstrates the lack of vertical height available for axial or tilted
implant placement in the upper right quadrant. (B) The 3 D visualization of the zygoma rep-
resents a ZAGA 1 contour. (C-E) Sufficient vertical height for axial implant placement at sites

#7, 11, and 14.
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Upon completion of the treatment planning, the surgical phase is initiated and
completed either by free hand (analog technique) or by guided surgery as in the
stackable-guided surgical protocols available today. If an insertion torque of 35 to
40 Ncm is achieved intraoperatively of each implant placed, immediate loading of
the implants is acceptable.

As a part of the treatment planning process, the implant team plans the protocol for
the fabrication of the immediate load provisional prosthesis. There are 3 methods for
fabrication and delivery of an implant-supported immediate load prosthesis as
described in the following list:

1. Traditional conversion of a digitally fabricated immediate complete denture
2. Stackable or sequential guided systems
3. Digital workflow utilizing photogrammetry and 3 dimensional (3D) printing

The purpose of this article is to compare the traditional conversion of a full den-
ture to an immediate load provisional process to alternative techniques available
today. The 2 alternative/contemporary techniques available are (1) the prefabricated
provisional made using the stackable guide protocols and (2) using photogrammetry
immediately upon completion of the surgery to fabricate the immediate load pros-
thesis. It is also prudent to review the materials used for the fabrication of the
various immediate load provisional prosthesis, which is covered in the following
section.

Materials used for fabrication of the provisional

The design, fabrication methods, and materials used for the immediate denture
used for the interim conversion prosthesis have evolved over the years. Traditional
techniques for immediate loading protocols with fixed interim prostheses include
the use of a conventional denture, fabricated by way of heat-activated polymethyl-
methacrylate (PMMA) or chemically activated PMMA through a pack-and-press,
pour, or injection mold technique.” Following the placement of the implants, the
conventional denture is then indexed and converted into an interim fixed prosthesis
and utilized for the duration of the osseointegration period. During the osseointegra-
tion period, prosthetic complications may occur including fracture of the acrylic
resin, delamination of the acrylic resin from the temporary abutment, or delamina-
tion of denture teeth from the acrylic base.®~'° Reasons for these complications
can arise from improper treatment planning leading to insufficient prosthetic space,
internal voids, or mechanical properties of the acrylic resin fabricated, improper
bonding of the acrylic resin to the temporary abutments, or noncompliance for die-
tary and functional restrictions by the patient. Nevertheless, converting traditionally
fabricated dentures have had great success if planned and executed by the surgical
and restorative team.

While conventional dentures have been effective over the past several decades, the
advantages of contemporary complete dentures manufactured using computer-aided
design and computer-aided manufacturing (CAD/CAM) have been shown to be more
advantageous.

The benefits of CAD/CAM-designed dentures include higher flexural strength, and
fracture toughness due to the high density of the polymers used has gained popu-
larity in immediate loading protocols.”''® It is important to point out that 2 tech-
niques are available for the manufacturing of a CAD/CAM denture, subtractive
manufacturing and additive printing. Subtractive manufacturing by way of milling a
prosthesis out of a prepolymerized disc rather than additive printing has shown its
improved mechanical properties, such as increased flexural strength, hardness,
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Fig. 7. The proposed treatment plan for the maxilla: Complete edentulism with axial place-
ment of implants at sites #7, 11, and 14 and zygomatic implant placement for the upper
right quadrant. The definitive plan is to restore the maxillary arch with an FP3 prosthesis.

and biocompatibility. ' It has been reported that these enhanced properties of the
CAD/CAM denture bases have therefore limited the potential prosthetic complica-
tions and making them a desirable material choice for conversion during immediate
loading workflow.'6-18

With the advantages experienced in clinical practice, CAD/CAM materials have
also been used for contemporary digital workflows (DWFs). The stackable systems,
3D printing, or milling of an interim implant-supported prosthesis is one of the
commonly adopted protocols when using the DWFs.'®2° The use of the DWFs
with prosthetically driven surgical implant planning using CAD software and guides
aims to improve the accuracy of implant placement.?’2® Various stackable guides
have been developed with innovative designs for improved stability, retention, and
conversion of the interim immediate load prosthesis, providing predictability and ef-
ficiency as an alternative approach to traditional conversion techniques.?*?° Alterna-
tively, the use of photogrammetry and 3D printing the interim prosthesis as the
immediate load material is currently gaining popularity.?® This DWF technique re-
quires a keen understanding of data acquisition, alignment of the standard tessella-
tion language (STL) files in CAD software, and compliance with printing parameters
and postprocessing manufacturing methods for an accurate fabrication of the imme-
diate load prosthesis.

The following 2 cases highlight the use of the analog, stackable, and the photogram-
metry protocols for the fabrication of full arch immediate load prosthesis. The pros and
cons of each technique are presented at the end of this article allowing clinicians to
adopt the protocol most suitable for their patients and their team.

A

2 | ’
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Fig. 8. (A) Initial presentation demonstrates a collapsed VDO and overeruption of the
mandibular anterior sextant. (B) CAD-CAM CR jig printed to capture the maxillomandibular

jaw relations record at the desired VDO. (C) An STL file is captured with the 10S to import
into a CAD software to aid in a digital tooth setup.
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Fig. 9. (A) The digital tooth setup that was used to fabricate ICD. (B) The monolithic Ivotion
ICD available for traditional conversion and used as the maxillary immediate load prosthesis.
(C) The digital tooth setup, same as the ICD digital tooth setup but is missing the flange and
palate. This STL file will be aligned with the photogrammetry implant positions to CAD-CAM
a printed immediate load prosthesis.

Case 1: Traditional Conversion Versus Digital Photogrammetry Conversion

A 65 year old man with terminal maxillary dentition: Clinical and radiographic exami-
nations were consistent with stage 3, grade B periodontal disease, as well as a
collapsed vertical dimension of occlusion (VDO; Fig. 4A, B). The cone beam computed
tomography (CBCT) confirms the generalized loss of alveolar support complementing
the periodontal findings and diagnosis of terminal dentition. Following the Bedrossian
treatment planning protocol, the patient was diagnosed with a composite defect of
the maxillary dentoalveolar complex. After removal of the remaining teeth and alveo-
loplasty, a fixed partial dental prosthesis 3 (FP3)?” maxillary fixed implant supported
hybrid would be indicated. Evaluation of the patient’s transition line was consistent
with a long upper lip with no display of his premaxillary soft tissues (see Fig. 4A, B).
The Panorex, 2D radiographic evaluation allows for the identification of the absence
or the presence of residual alveolar bone in the various maxillary zones? (Fig. 5).

Evaluation of the various zones was consistent with the following findings and is rep-
resented in Fig. 5.

Absence of bone in the right zones 3

ZAGA 1 anatomy of maxillary right zygomatic contour
Presence of bone in premaxilla zones 1

Presence of bone in the left zones 2

Fig. 10. Placement of palatal screws as fiducial landmarks and digitally captured with the
10S prior to surgery to aid in digital cross-mounting of the STL files.
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Fig. 11. Placement of SRA abutments at 35 Ncm for the premaxillary axial implants.

e Presence of bone in the left zones 3

The 3 D radiographic examination was consistent with ZAGA 1 anatomy for the
placement of the zygoma implant allowing quad-cortical stabilization of the zygoma
implant. Areas 7, 11, and 14 demonstrated adequate boney volume for the placement
of axial implants (Fig. 6A-E).

The identification of the zones allowed for preliminary treatment planning of the sur-
gical protocol (Fig. 7). The zygoma implant was treatment planned for the right maxilla,
establishing posterior support on the right side for the planned fixed prosthesis. Axial
implants were planned for the premaxilla establishing anterior support as well as axial
impalnts in the posterior left maxilla establishing posterior support on the left side of
the planned fixed implant supported prostheses.

The restorative evaluation begins by acquisition of initial records using an intraoral
scanner (I0S; Trios 4, wireless; 3Shape A/S). Due to the overeruption of the mandib-
ular anterior sextant and collapsed VDO, the maxillomandibular relation in centric rela-
tion (CR) had to be digitally captured and conveyed to the laboratory technician
(Fig. 8A). Due to the class lll mobility of the maxillary anterior teeth, the use of tradi-
tional techniques, such as a leaf gauge was neither stable nor predictable. By
capturing the diagnostic records with the I0S, we can import the STL file to a CAD/
CAM software and design a CR jig that is palatally stabilized (Fig. 8B). Furthermore,
presenting partially edentulous, missing his adjacent central and lateral incisors,
allowed to design this CR jig with teeth to evaluate the proper AP lip support, es-
thetics, midline, phonetics, and VDO. The CR jig was printed (P20+; Rapid Shape)
and placed intraorally with the patient positioned at 45° in the dental chair to locate
the CR position at the desired VDO and digitized with the I0S (Fig. 8C).28 This digital
record will aid in the CAD/CAM design of the digital tooth setup and fabrication of the

Exposure of the maxila

Spade drill; starting point Round drill trajectory

Fig. 12. Placement protocol for the placement of the zygoma implant in no 3 position.
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Fig. 13. (A) After implants are placed, the abutments are torqued, and primary closure is
achieved, white caps are placed onto the SRA's and the full arch is digitized using the
10S. (B) This STL file provides the laboratory with the soft tissue architecture, allowing
them to design a hygienic intaglio of the immediate load prosthesis.

ICD. The approved STL file of the ICD was then evaluated within a prefabricated poly-
methyl methacrylate (lvotion; Ivoclar) disc shell geometry technology to optimize the
gingival pink esthetics within the pink portion of the disk and the teeth within the white
portion of the disk (Fig. 9A). Once the design was finalized, the digital ICD was milled
(PrograMill 7; Ivoclar Vivadent; Fig. 9B). The same digital tooth setup will be used to
design the interim prosthesis after the implant positions are digitally captured with
the photogrammetry unit (Fig. 9C).

The surgical procedure begins by placement of 3 fiducial screws in the palate, which
will allow cross-mounting of the patients’ maxilla after the extraction and the place-
ment of the implants (Fig. 10).

After the removal of the remaining teeth as well as the planned alveoloplasty
creating a flat topography of the alveolus, the axial implants were placed in the pre-
maxilla as well as in position no. 14 at 40 Ncm. The SRA abutments were then fixated
and torque to 35 Ncm (Fig. 11).

The zygoma implant in position no. 3 was placed following the ad modum Brane-
mark technique.

Fig. 14. (A) Index of the ICD onto the white caps to identify the implant positions and are
opened with a round bur to allow for attachment to the titanium cylinders. (B) Once the
cylinders are attached, the voids are indirectly filled with acrylic resin and the ICD is con-
toured into an implant supported horseshoe prosthesis by removing the flange and palatal
areas.
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Fig 15. (A, B) The interim milled Ivotion implant-supported prosthesis is delivered assuring
proper esthetics, phonetics, and VDO. A postop panoramic radiograph is taken to assure
passive fit during the 6 month osseointegration phase.

The zygoma SRA abutment was also fixated at 35 Ncm confirming the initial stability
of the zygoma implant (Fig. 12).

After placement of the SRA white caps, the soft tissue was sutured ready for the
scanning of the surgical site as well as the capturing the implant positions with photo-
grammetry protocol (Fig. 13A, B).

Decision was made to utilize the traditional conversion technique using the patient’s
maxillary complete denture to capture the implant positions as well as photogram-
metry demonstrating the 2 alternative techniques available.

Traditional conversion

The prefabricated polymethyl methacrylate (lvotion, Ivoclar) ICD was then indexed
with vinyl polysiloxane bite registration material (Blue-Mousse Super-Fast, Parkell)
to identify the implant positions (Fig. 14A). Channels were created to directly attach
the temporary titanium cylinders to the ICDs with autopolymerizing resin (Qyk-set
acrylic denture resin, Holmes Dental). The maxillary ICD was converted first to assure
proper esthetics; midline, occlusal plane, and AP positioning for upper lip support and
phonetics, with the patient occluding in CR at the preoperative VDO. The conversion
prosthesis is then indirectly trimmed (Fig. 14B), contoured, and polished, assuring
appropriate emergence form and a flat and/or convex intaglio contour for hygiene

Fig. 16. After primary closure and placement of the white caps onto the abutments, an 10S
scan is taken of the soft tissue (A) and is digitally aligned (cross-mounted) the initial STL file
(B) using the 3 palatal fiducial markers.
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Fig. 17. Digital acquisition of the implant positions are captured using photogrammetry.
(With permission from PIC dental.)

during the osseointegration period. The immediately loaded prostheses achieved
appropriate esthetics, OVD, phonetics, and a fixed solution providing immediate func-
tion (Fig. 15A, B). While the traditional conversion was being completed, the photo-
grammetry protocol was simultaneously in progress as described in the following
section.

Digital photogrammetry conversion

The scan taken prior to surgery with the palatal reference pins, opposing arch and
VDO with the CR jig in place are used as the “initial” STL file that every subsequent
STL will be used for cross-mounting. Once the implants are placed, abutments are tor-
qued, and the gingiva sutured, the first step is to digitally capture the soft tissue with an
IOS, to provide the laboratory, the soft tissue topography and design an intimate and
hygienic intaglio surface of the interim prosthesis (Fig. 16A, B). The second step is to
digitally capture the implant positions using the photogrammetry unit (PIC camera; PIC
Dental). The scan body flags (PIC abutment, PIC Dental) were screwed onto the
implant abutments for the digital impression, providing the 3D coordinates of the
implant positions (Fig. 17). The position of the implant registered with the photogram-
metry unit and aligned with the preoperative STL file using a computer program (Den-
talCAD; Exocad; Fig. 18A). The soft tissue STL is also aligned with the preoperative
STL file using the same program and performing best-fit automatic adjustments

Fig. 18. (A) The implant positions captured from the photogrammetry unit are displayed as
4 points in space; displayed as white caps that were scanned in the initial step shown in
Fig. 16. These white cap coordinates are then digitally aligned (cross-mounted) to the white
caps captured in the soft tissue scan. (B) After aligning the photogrammetry file, the labo-
ratory now has the implant positions, soft tissue, VDO captured preoperatively with the CR
jig, and the digital tooth setup all aligned providing the ability to efficiently and predictably
design the interim implant-supported prosthesis (displayed as dark green).

Descargado para Daniela Zaiiiga Agiiero (danyzuag@gmail.com) en National Library of Health and Social
Security de ClinicalKey.es por Elsevier en abril 30, 2025. Para uso personal exclusivamente. No se
permiten otros usos sin autorizacion. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



Full Mouth Reconstruction with Dental Implants

Fig. 19. (A-C) Printed interim prosthesis in shade A2 resin. Universal bonding agents and the
addition of pink gingival composite is added incrementally to provide an esthetic interim
prosthesis.

through anatomic landmarks and the palatal reference pins. The digital tooth setup
that was done to make the ICD is now in the same reference coordinates to all files
and can be combined with the implant positions to provide an STL file of the interim
prosthesis (Fig. 18B). This STL file is then printed (P20+; Rapid Shape) in a mono-
chrome A1 resin and postprocessed following the manufacturer’s instructions. Once
cleaned and cured, pink gingiva composite (Anaxgum pink composite; Anaxdent
USA), is bonded for the gingival characterization (Fig. 19A-C). The completed interim
prosthesis is then delivered absent of titanium bases or temporary abutments and is
directly screwed into the abutments with the prosthetic screws (Fig. 20A, B). Postop-
erative instructions on hygiene and compliance for diet are discussed thoroughly with
the patient.

The desired VDO is captured pre-operatively with the printed CR jig ,and the digital
tooth setup all aligned providing the ability to efficiently and predictably design the
interim implant supported prosthesis (displayed as dark green).

passive fit during the 6-month osseointegration phase.

Case 2: Stackable System: Smile in a Box

A 50 year old man presents to our clinic partially edentulous and seeks of a fixed maxil-
lary implant-supported prosthesis. Due to the periodontal disease, as well as the num-
ber and distribution of the remaining maxillary teeth, he is diagnosed with terminal
dentition with the remaining maxillary teeth and the plan was to edentulate the maxilla
(Fig. 21A-C). Although the mandibular posterior teeth are severely periodontally
diseased and planned to be extracted, the remaining mandibular teeth were stable
and planned to be maintained.

The extraoral evaluation determined that the maxillary occlusal plane was parallel to
his pupillary and commissural planes. He presented with a low smile type with minimal
upper lip mobility. The VDO was appropriate and was planned to be maintained in the

| SO . | g
Fig. 20. (A, B) The interim printed implant-supported prosthesis is delivered assuring proper
esthetics, phonetics, and VDO. A postop panoramic radiograph is taken to assure passive fit
during the 6 month osseointegration phase.
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Fig. 21. (A-C) Data acquisition for facially generated treatment planning and diagnosis. The
clinical and radiographic findings indicate complete edentulism of the maxillary arch and
extraction bilaterally of the mandibular posterior molars, leaving him in a shortened dental
arch. The sinuses are pneumatized, but sufficient bone is available in zones 1 and 2 for a
tilted pro-arch concept.

maxillary implant rehabilitation. DWFs were used to acquire diagnostic records (Trios
4; 3Shape A/S) to capture 2 preoperative diagnostic STL files, with and without the
existing removable partial denture (Fig. 22A, B). A CBCT scan was captured to provide
3D digital imaging and communications in medicine (DICOM) files to evaluate the
desired implant sites and the respective anatomic landmarks. The 2 STL files and
DICOM file were imported into an implant planning software (CoDiagnostiX; Institut
Straumann AG) and aligned to one another by using the existing maxillary teeth as a
common reference. Once aligned, 4 implants were planned in a tilted concept to maxi-
mize AP spread, as well as minimize the cantilever of the designed definitive pros-
thesis. The diagnostic STL files captured were also used to aid in the digital tooth
setup, demonstrating the appropriate lip display at rest, occlusal plane, midline, and
coinciding with the lower lip curvature. This digital tooth setup will be used to fabricate
2 prostheses for the day of surgery: a milled ICD (lvotion; Ivoclar) and a milled stack-
able prosthesis (Ivotion; Ivoclar) (Fig. 23). The purpose of the milled ICD is to prepare
for a contingency plan; in case the stackable system does not allow for placement
and/or conversion, we can always rely on traditional techniques for conversion and im-
mediate load.

Once the implant positions were finalized, the stackable surgical guides were
designed using the CAD tools within the software (Fig. 24). The presence of the
remaining maxillary teeth provided the ability to design a tooth-supported guide
allowing for stability for the osteotomies of the fixation pins. It is important to ensure
the tooth-borne guide is completely seated by evaluating all inspection windows
designed in the guide because if it is not completely seated, the subsequent guides
will be incorrectly placed leading to improper placement of the implants and

Fig. 22. (A) STL file acquisition preoperatively providing the laboratory with the desired
VDO. (B) STL file acquisition with the existing flipper to provide the AP position of the
desired maxillary incisors.
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Fig. 23. The STL files are aligned to the CBCT DICOM files in an implant planning software
(CoDiagnostiX, Institut Straumann AG) for implant planning. The SIAB guides are designed
for a sequential stackable system; tooth-borne guide, followed by the bone-reduction
guide, then stacking the implant guide for the osteotomies and guided implant placement.

eventual esthetic and functional errors in the conversion prosthesis. Once the
osteotomies for the fixation pins are prepared, the tooth-supported guide is
removed, flap raised, teeth extracted, and the bone reduction guide is designed
to fixate onto the same fixation pin osteotomies prepared in the initial step. This
guide is never removed after placement and will act as the supporting guide for
the “stacked” subsequent guides. The bone-reduction guide, as properly named,
is to aid in reducing the bone providing harmonious bone topography, adequate
alveolar width, and sufficient space for the materials of the definitive restoration.
Once the bone is reduced, the implant guide is stacked onto the bone reduction
guide and the implant osteotomies are preapred following the guided protocol for
implnat placement.

).

Tooth-bome guide Bone reduction guide mp Conversion prost

Fig. 24. The tooth-borne guide is stabilized on the teeth allowing for the osteotomies of the
blue fixation pins within the vestibule. The bone reduction guide is placed and stabilized
into the same fixation pins made by the tooth-borne guide, aids in bone reduction, and
will not be removed during the surgery. The implant guide is “stacked” onto the bone-
reduction guide for the osteotomies and implant placement. The conversion prosthesis
(milled Ivotion), is “stacked” onto the bone-reduction guide for direct attachment to the ti-
tanium cylinders.
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Fig. 25. (A-C) The interim milled (lvotion, Ivoclar) implant-supported prosthesis is delivered
assuring proper esthetics, phonetics, and VDO. A postop panoramic radiograph is taken to
assure passive fit during the 6 month osseointegration phase.

Once the implants are placed, the implant guide is removed, titanium cylinders are
placed onto the abutments, and the prefabricated prosthesis (lvotion; Ivoclar) is
stacked onto the bone reduction guide. The step of luting the titanium cylinders to
the prefabricated prosthesis is to overcompensate for the inaccuracies of guided sur-
gery, and by luting with dual-cured composite resin, the stackable conversion pros-
thesis can passively and accurately be fabricated and delivered (Fig. 25A-C).

DISCUSSION

To fully appreciate the DWF, an overview of the data acquisition, design, and fabri-
cation of the CAD/CAM interim prosthesis is critical. It is also important to recognize
that due to time constraints and or the lack of third-party support for implementing
the techniques utilizing the DWF, it is critical for the clinician to master the tradi-
tional/analog conversion technique recognizing that most cases are DIGILOG, com-
bination of digital and analog techniques. It is critical to understand the advantages
and disadvantages of each method before embracing one or the other as presented
in Fig. 26.

As described in this article, the 3 alternative techniques for the fabrication of the pro-
visional immediate load prosthesis allows various implant teams to decide which pro-
tocol is applicable in their clinical setting. The experience of the dentist, the availability
of the laboratory technician all play a role in adopting one technique over the other.
The complete understanding of the fundamental principles of prosthodontics and sur-
gery is essential for long-term predictable outcomes. Clinicians must appreciate that
the DWF is only a means to implement these fundamental principles. The authors have
used all 3 techniques in treating patients in need of maxillary or mandibular full arch
reconstructions with equally good clinical outcomes.

Patient manageable due *  Qutsourced CAD-CAM

to quick conversion time immediate denture . .
Complete in 45 min

Milled interim prosthesis

Patient manageable due to
quick conversion time

Milled monolithic prosthesis

In-house printing & post-
processing

Printed interim prosthesis

Labor intensive conversion

Outsourced CAD - CAM for
guides and interim prosthesis

Outsourced CAD design
Patient management
tricky due to longevity of
conversion

Complete in 35 min

Complete in 2.5 hours

Fig. 26. Summary of the advantages and disadvantages of each method for converting an

interim implant supported prosthesis.
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