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Abstract

restorations may help to overcome this problem.

system.

this patient in a reliable and esthetic way.

Despite the undisputed advantages of dental implant therapy, a considerable number of patients cannot benefit
from such treatment due to limited financial resources. In addition to the advent of reliable low-cost implant systems,
the use of Computer Aided Design/Computer Aided Manufacturing (CAD/CAM) for fabricating implant-supported

This article presents a clinical case of two implants inserted in the fourth quadrant and restored with a cement-
retained Fixed Dental Prosthesis (FDP). The implant system used featured a pre-mounted multipurpose abutment
used for implant insertion, impression making and as a basis for the definitive restoration. Following manual adaptation
of these abutments for achieving a common path of insertion, a three-unit FDP was manufactured using a CAD/CAM

By combining old-school and up-to-date prosthetic fabrication techniques it was possible to successfully restore

Keywords: CAD/CAM; Implant therapy; Esthetics; Predictability

Introduction

Dental implant therapy provides undisputed benefits for several
indications particularly when pristine neighboring teeth are present
or when the patient could otherwise only be restored using removable
dental prostheses [1,2]. However, in many instances, limited financial
resources hinder patients from seeking implant therapy [3]. While on
the top-end of the spectrum incredible options exist for improving
the planning phase [4], the hard and soft tissue situation as well as the
restorative outcome of a specific patient, little attempts have been made
for reducing treatment costs [5].

Given the high level of experience and predictability gathered with
premium dental implant systems [2], several companies emerged over
the past years offering low-cost dental implants often with a limited
number of prosthetic options. Similarly, CAD/CAM technology in the
laboratory field has in some areas overcome conventional labor-intense
fabrication techniques e.g. for manufacturing restorative frameworks
[6]. Furthermore, the advent of zirconia ceramic led to the replacement
of expensive noble alloys in many indications [7].

It is therefore the goal of this case presentation to show the
predictable implant treatment of a patient combining a low-cost implant
system as well as traditional and modern fabrication techniques for
reducing treatment cost.

Case Report

A 75-year old female patient presented with a failing fixed
dental prosthesis supported by the lower right second premolar and
second molar (Figure 1). Both teeth were symptomatic and after an
unsuccessful attempt of endodontic treatment, it was decided to extract
both teeth and to place dental implants immediately (Figure 2a). Due
to the patient’s limited financial resources, a low-cost dental implant
system with a pre-mounted multi-purpose abutment (Figure 2b) was
used (MAX implant, Alfa Gate, Kfar Qara, Israel). While the anterior
implant could be installed in the extraction socket of the first premolar
(Figure 2c), the posterior implant was placed mesial to the extraction

Figure 1: Initial presentation of the patient showing an insufficient three-
unit fixed dental prosthesis supported by teeth 45 and 47.

site of the molar where sufficient bone quantity was available (Figure
2d). Cover screws were placed on both implants for submerged healing
prior to radiographically verifying the implant positions (Figures 2e,2f).
After a healing period of three months (Figure 3a), the implants were
uncovered trying to optimize soft tissue conditions by manipulating
existing gingival volume (Figure 3b). Six weeks thereafter, the patient
presented with healthy peri-implant mucosal conditions (Figures
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Figure 2a: Intraoperative situation following the extraction of the two
abutment teeth showing abundant bone quantity.

Figure 2b: AlfaGate MAX implant with pre-mounted multi-purpose abutment

Figure 2c: While the mesial implant was inserted in the extraction site of
tooth 45.

Figure 2d: The distal implant was placed mesially to the posterior extraction
site of tooth 47.

4a,4b) suitable for impression making. To this end, the multipurpose
abutments were again tightened on the implants and the screw access
holes were covered with cotton pellets (Figure 5a) prior to the closed tray
one stage putty-wash impression (Figures 5b,5¢) using addition silicone
(Affinis, Coltene Whaledent, Langenau, Germany). The multipurpose
abutments were then connected to laboratory analogs (Figure 5d) and
repositioned into the impression (Figure 5e) before the master cast was
poured in stone (Figure 6a) and mounted in an articulator. A manual
milling machine was utilized for creating a common path of insertion

Figure 3a: Clinical situation after three months of healing prior to incision
making for second stage surgery done by a crestal incision and by forming
Palacci flaps for augmenting inter-implant soft tissue volume.
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Figure 4a: Six weeks following implant uncovery, the patient presents with
healthy peri-implant soft tissue

Figure 4b: Epithelialized gingival drapes surrounding both healing
abutments.

and definitive margins for both of the multipurpose abutments (Figures
6b-6e). For simplifying the abutment insertion process in the patient’s
mouth, a tooth-supported stent was made from autopolymerizing
resin (Figure 6f). The master cast with the modified abutments in place
was digitized by means of a laboratory based scanner (DEGOS STAR
Z -SCAN Ultra 4000, DEGOS Dental, Regenstauf, Germany) and a
framework for a three-unit restoration was designed virtually (Figure
7). Afterwards, the framework was milled from Zirconia ceramic in
an external milling center (Zirkondioxid HT, Cadstar, Bischofshofen,
Austria). Manual veneering of the framework (Cercon Ceram Kiss,
Degudent, Hanua, Germany) was then performed for achieving
adequate function and esthetics of the final restoration (Figures 8a-
8e). After the laboratory phase, the abutments were tightened on the
implants in the patient’s mouth using the resin guide and a torque of

Figure 5a: For impression making, the multi-purpose abutments were
retightened on the implants and the screw access holes were filled with cotton
pellets.

Figure 5b: A one stage putty-wash impression was made using light body
and heavy-body vinylpolisiloxane.

Figure 5c: One stage putty-wash impression.

25Ncm (Figures 9a-9c). With the crown margins located exactly at the
gingival level, the FDP could easily be cemented with zinc-phosphate
cement.

Discussion

From a prosthetic point of view it has been argued that low-cost
dental implants may result in compromised long-term performance due
to increased levels of micromotion at the implant abutment interface as
compared to established implant systems [8]. While such statements are
often based on in vitro research, clinical data on this question is widely
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Figure 5d: The multi-purpose abutments were removed from the patient’s
mouth and tightened onto laboratory analogs.

Figure 6a: Based on the impression, a master cast with soft tissue mask
was fabricated.

Figure 6b: The abutments were manually milled in order to achieve a common
path of insertion and to create crown margins with adequate thickness and shape.

Figure 6¢: The adequacy of the emergence profile created was verified
from buccal aspects.

v
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Figure 6d: The adequacy of the emergence profile created was verified from
lingual aspects.

Figure 6e: The adequacy of the emergence profile created was verified from
occlusal aspects.

Figure 6f: Auto polymerizing resin was then used for generating a splint which
helped to properly orient the individualized abutments in the patient’s mouth.
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Figure 7: The model situation was subsequently scanned and a framework for
a three-unit FDP was designed to be milled from Zirconia ceramic.

Figure 8: (a) The Zirconia substructure was veneered ceramically with
special emphasis on characterizing the cervical aspects and (b) The
occlusal surfaces.

Figure 9: (a) Using the laboratory-fabricated splint, the two abutments were
tightened on the implants in the patient’s mouth with the (b) Gingiva forming
a tight drape around them.

Figure 9c: Zinc-phosphate cement was then used for cementing the
restoration

Figure 8: (c) The final restoration shows adequate fit on the individualized
abutments both from the buccal and (d) Lingual aspect.

1

Figure 8e: Instead of creating an oversized molar supported by the
posterior implant, it was decided to form premolar-units facilitating dental
hygiene.

missing. The implant system used here is characterized by an internal
hexagon prosthetic platform which is in widespread use in a variety of
implant systems [9].

The multipurpose abutment [10] used here allows the clinician to
visualize the implant position during the insertion process while the

antirotational feature (flat outer surface) ensures proper positioning
of the laboratory implant - abutment assembly into the closed tray
impression. During the laboratory stage, the wall thickness of this
abutment allows for compensating non-parallelism of implants.
However, depending on the degree of implant disparallelism, this may
be a labor intensive process and it should be checked whether pre-
angled abutments might constitute an alternative option.

CAD/CAM fabrication of prosthetic frameworks from zirconia
ceramic followed by veneering has come into wide-spread use with
excellent long-term results being reported in current publications [11].
The use of cement-retention seemed to be unproblematic in this patient
as the finish lines have been raised by the individualized abutments so
that potentially harmful cement remnants could easily be removed [12]
which should be conducive to long-term survival of the restoration.

Instead of strictly following either the traditional or the modern
CAD/CAM way for restoring dental implants, the advantages of both
options were combined here. In addition to transfer components,
traditional fabrication techniques require stock abutments which
in combination with waxing sleeves form the basis for modelling a
specific restoration which is subsequently cast using metal alloy. The
framework obtained can subsequently be ceramic veneered either by
layering or overpressing. The major disadvantages of this approach
are the greater number of implant components needed plus the cost
for alloy which may be substantial when high-noble material is used.
As waxing, casting and finishing procedures are time consuming, the
approach chosen here only included the individualization of abutments
purchased in combination with the implants. Strictly adhering to CAD/
CAM principles would have meant that following model scanning
requiring scanbodies, CAD/CAM abutments would have been
fabricated involving additional cost. Instead, the modified abutments
were scanned and comparably inexpensive restorative material was
used for obtaining the framework.

Opverall, this case certainly not presents high-end implant dentistry
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with respect to planning, implant positioning, loading protocol and
pink esthetics but it demonstrates how regular patients can be restored
predictably with a minimum of interventions and cost.
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