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Abstract

Screw-retained prostheses were the first restorations used over
implants by the Branemark group at the early stages of osseointegra-
tion. Later the cement-retained implant restorations were introduced
and widely used in the clinical practice. Each retention mode has ad-
vantages and disadvantages that should be evaluated according to the
demands of each clinical case. The aim of this chapter is to present a
short overview of the cement-retained restorations with clinical cases
and analyze the characteristic for each type of retention.
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Introduction

The first restorations used on implants by the Branemark group
at the early stages of osseointegration (going back to 1965) were the
so called “tissue integrated prosthesis”. These prostheses were strictly
screw-retained, had a metal framework and were veneered with acryl-
ic resin that supported denture teeth. At that time dental implants
were used only for the treatment of the edentulous mandible and 5-6
implants were considered as absolutely necessary for this prosthetic
treatment. The prosthetic restorations were fixed on a transmucosal
(or also called transgingival) abutment which was secured by screw
on the implant [1].

At the following years the spectrum of restorations on implants
was enlarged from total edentulism to single tooth implants. The
available materials for the fabrication of implant restorations nowa-
days include porcelain-fused-to metal (which is the most widely used
type of restoration), polymer-to-metal restoration and all-ceramic
restorations. The techniques for the fabrication have also been im-
proved and the use of CAD/CAM restorations deriving from intraoral
scanning or laboratory scanning expands rapidly.
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Cement-retained prostheses were introduced at the beginning
of the 90’s as fixed restorations. The first abutments were the UCLA
abutments that allowed fabrication of customized abutments by over-
castting of a prefabricated basis [2,3]. The prefabricated Titanium
abutments were also introduced either as straight or as angulated and
at that time a great change occurred in the field of implant restora-
tions. Cement-retained restorations are supported by abutments fixed
by screw in the implants and the axis of the crown can be different or
divergent from the implant axis. Non-parallel or divergent implants
can also be combined in the same restoration as the path of insertion
for the Fixed Dental Prosthesis (FDP) is independent from the direc-
tion of the retention screws of the abutments. This characteristic of-
fers great versatility in the fabrication of implant prostheses allowing
the restorations of all implants, even with non-favorable inclinations.
For these reasons cement-retained restorations were immediately re-
ceived and adopted from the clinicians. The use of angulated abut-
ments that made possible the fabrication of crowns without access
hole for the retaining screw was a solution, especially in cases of an-
terior maxillary implants where the implant inclination usually has
severe diversion to the implant axis.

Despite the evolution of materials and techniques there is always
the issue of fixing the prosthesis on the dental implant. The two exist-
ing available options for implant-supported restorations remain the
screw- or the cement- retention.

Aim
The aim of this chapter is to present a short overview of the ce-

ment-retained restorations with clinical cases and analyze the advan-
tages, disadvantages and characteristic for each type of retention.

Screw- or Cement-Retained?

A fixed implant restoration can be fabricated either by fixing
the prosthetic directly to the implant head using a screw for retention,
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or can be achieved by cementing the final prosthetic on to an abut-
ment, which, in turn, has been fixed by screw to the implant . There is
also the possibility to secure a transmucosal abutment on the implant
(also called “multi-purpose abutment”) and then fix the prosthesis by
aretention screw on the abutment. These abutments are prefabricated
titanium abutments with diameter analogue to the implant diameter
and available in different heights to fit to the clinical demands of each
case. Each method has specific advantages and disadvantages, thus
the retention mode should be selected individually after taking under
consideration the characteristics of each clinical case.

Advantages, Disadvantages and Indica-
tions of the Cement -Retention

Cement-retained restoration offer a better esthetic result and
are often the clinical choice in anterior maxillary restorations, when
the implant axis does not allow the placement of the access hole on
the palatal surface. In some cases however, it may be difficult to re-
move the excess cement from a deep sub-gingival abutment margin.
If excess cement remains under the abutment margin, it may cause
infection to periimplant tissues. For this reason the margin line of
the cemented crown should be placed to an adequate depth from the
soft tissue margin (2-3mm) so that the excess cement can be safely
removed.

Screw retained restorations offer easy retrievability which is im-
portant to allow repair and maintenance. Retrievability can be dif-
ficult in cement retention even if temporary cement has been used.
There is no clear documented guideline about the type or the way
the cement should be used. The loosening of the fixing screw in an
abutment for a cemented implant crown -while the crown remains
cemented on the abutment- is a common clinical problem and may
lead to severe prosthetic complication [4].

In screw-retained restorations, absolutely passive fit of the
crown on the implant head or the transmucosal abutment is needed.

N
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In cement-retained restorations the passive fit is considered easier to
achieve, as the use of cement may be a compensating factor for minor
misfits. On this issue however there are so far no published data to
support scientifically this consideration.

The passive fit of the cement-retained restorations on the abut-
ments should be checked carefully in the same way it is performed
on natural teeth. In cases of implants with thick periimplant tissues,
radiographic control may be necessary.

The abutments for cemented restorations should be fixed by
applying the final torque, as indicated by the manufacturer prior to
cementation of the prosthesis. The use of a torque measuring device
is recommended, in order to exert and control the tightening torque
on the fixing screws upon final fixation. The recommended torque of
more than 20Ncm, -which is standard in most manufacturers- cannot
be achieved by the majority of the clinicians with wet gloves. If the
abutments screws are not fixed with the recommended force, screw
loosening may occur during clinical function resulting in prosthetic
complications [4].

Cement-retained restorations have their main indication in es-
thetically demanding cases where the existence of the access hole on
the labial surface may compromise the final esthetic result. They are
also a clinical solution for implants with divergent axes in the same
restoration or mall-aligned implants. In cases of implants where a
fully customized abutment in the cervical area is needed, cement-re-
tained restorations offer increased possibilities for the creation of the
emergence profile on the abutment.

Materials for Implant Abutments

Various materials have been used over the last decades for the
industrial fabrication of implant abutments including titanium,
alumina oxide, zirconium oxide, gold alloys and lately PEEK (Poly-
Ether- Ketone). Titanium is still the most widely used material for
prefabricated abutments (Figure 1 and 2) either as commercially pure
Titanium Grade 5 or as Titanium alloys (Ti-6Al-4V, Ti6Al4V, or Ti-
I
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6-4). Titanium has adequate mechanical strength to withstand the
forces applied on the abutment and has been used extensively by most
implant manufacturers.

111

Figure 1: Prefabricated titanium abutments (straight) for cement re-
tained restorations in different diameters (Xive implants, Dentsply/
Sirona Co).

144

Figure 2: Prefabricated titanium abutments (angulated) for cement
retained restorations in different diameters (Xive implants, Dentsply/
Sirona Co).
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Figure 3: UCLA type abutment (Aurobase abutments) with prefabri-
cated gold base for overcastting (Xive implants, Dentsply/Sirona Co).
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Figure 4: Prefabricated ceramic abutments with titanium base (Cera-
base abutments, Xive implants, Dentsply/Sirona Co).The cervical area
can be modified individually.

L
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Figure 5: Prefabricated ceramic abutments (Cerkon abutments, Xive
implants, Dentsply/Sirona Co).The cervical area is designed to sup-
port the soft tissues and can be customized.

Figure 6: Fully customized abutments for cement-retained restora-
tions (Atlantis, Dentsply/Sirona Co).
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Gold has been used for the fabrication of custom abutments on
UCLA basis by overcastting (Figure 3). It allows complete customiza-
tion of the abutment directly from the implant head and can compen-
sate any unfavorable implant axis. Generally, a plastic UCLA abut-
ment is waxed up and customized to shape and then overcast with
alloy compatible to the prefabricated base which fits the implant ac-
curately [5].

Aluminum oxide has been used in the past on prefabricated ce-
ramic abutments, usually with a prefabricated titanium base (Figure
4) due to its improved esthetic performance and was indicated mainly
for anterior maxillary implants [6,7]. Ceramic abutments nowadays
are fabricated almost exclusively from Zirkonium oxide (Figure 5)
that has similar esthetic properties and excellent biocompatibility
combined with increased strength [8-12]. The PEEK abutments have
been used mainly as temporary abutments and there are no published
data concerning their use in final restorations [13].

Beside the prefabricated abutments many implant manufactur-
ers offer the possibility of completely customized abutments fabricat-
ed on demand by CAD/CAM technology (Figure 6) , as for example
the Atlantis System (Dentsply/ Sirona Co). Titanium and Zirkonium
oxide are the most widely used materials nowadays. CAD/CAM abut-
ments offer increased possibilities in cases of implants demanding an
individually shaped emergence profile or if increased angulation is
needed. Ceramic materials have shown adequate mechanical strength
to be considered as a safe option for implant restorations [14].

Luting Cements for Cement-Retained
Restorations

The choice of the luting cement is an important factor to ensure
adequate retention of the implant prosthesis with the feasibility of re-
moval, and thereby improving the longevity of implant prostheses.
Temporary luting cements are the most commonly used means for

the retention of implant prosthesis. The factors that influence the re-
I
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tention of the cement-retained restorations are well documented, and
are basically the same as those for natural teeth [15,16]. Various au-
thors have shown that the type of cement, amount of cement space
or internal relief, occlusal forces, and type of luting agent can also af-
fect the retentiveness of final restorations. The ideal cement should be
strong enough to retain the crown indefinitely, yet weak enough to al-
low the clinician to retrieve it if necessary [17-19]. Methacrylic-based
urethane cements and elastomeric resin-based zink-oxide cements
have also been used for the fixation of implant restoration but their
efficacy has not been documented with long-term clinical trials [20].
The highest retention however is achieved with resin cements [21].

Ideally, adequate strength of the luting agent is required for re-
tention of prosthesis yet should allow professional removal of restora-
tions by simple clinical procedure. However, literature regarding the
ideal cement has revealed disagreements. Owing to varied cement,
implants, components, and treatment protocols being used in differ-
ent studies, a standardized cementation protocol was difficult to ob-
tain. Most of the studies used zinc phosphate as definitive cement and
zinc oxide-eugenol as temporary cement. Of these, zinc phosphate
luting agent can be advantageous as mechanical bonding of the ce-
ment and substructure exists. This benefits the clinician if the pros-
thesis has to be removed in case need arises. Zinc oxide eugenol on
the other hand, being a temporary luting agent, guarantees theoreti-
cally easy removal. It can thus be assumed that cement that performs
well a temporary luting agent for tooth-supported restorations may or
may not be a definitive luting agent for implant supported prosthesis.
Hence, in these cases, easy removal still remains a controversial issue
[22].

In all clinical cases radio-opaque cement is of advantage as the
excess of the cement can be detected by an oral radiography. The ce-
ment should be applied on a very thin layer in the inside of the im-
plant crown while on the outer surfaces vaseline should be applied to
facilitate cement removal after setting [23].
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Fabrication of Cement-Retained Restora-
tions

For the fabrication of cement-retained crowns it is essential to
select an abutment with proper dimensions to support the final res-
toration. The important factors that have to be taken under consid-
eration are the implant diameter, the height of the transmucosal part
(Gingival Height), the height of the abutment over the cervical area
and the contour of the cervical area lying under the soft tissue level.
The height of the abutment is important to ensure adequate mechani-
cal retention to the prosthesis. The height of the transmucosal part
and its contour are crucial for the support of the soft tissues and the
depth of the marginal line of the prosthesis. In cases where angulated
abutments are needed, the abutment with the right inclination should
be selected to allow thickness for the metal framework and the ce-
ramic materials.

For all these reasons a full wax-up of the planned restoration of-
fers significant help before the abutment selection and has been sug-
gested several years ago [24]. Silicon partial impressions from the
wax-up can be applied on the working cast and the selected abutment
can be checked before the fabrication of the prosthesis. The wax-up
can be also used as guide for the individual modification of prefab-
ricated abutments concerning the height or inclination. The wax-up
(conventional, scanned or digitally designed) is also essential for
the design of custom fabricated CAD/CAM abutments in order to
achieve the needed form in all aspects [25].

The fabrication and the clinical stages of cement retained resto-
rations is presented in Clinical Cases A to D.

Case A: 3-Unit Maxillary FDP with Canti-
lever on Prefabricated Titanium Abutments
(Figure A1-A8)

In this case two internal hexagon implants (Xive implants, Dens-
ply/Sirona Co) were inserted in regions 13 and 14 (Figure Al). The
I
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height of the alveolar crest under sinus floor did not allowed the
placement of additional implants more distally and the patient de-
nied any surgical treatment involving the sinus. He wished a simple
and low-cost restoration. For these reasons a cement retained restora-
tion was planned as the implants had severe diversion from the axis
of the crowns (Figure A2). An impression was taken at implant level
and prefabricated titanium abutments were selected that allowed the
fabrication of the crowns to the planned shape (Figure A3). Minimal
modification was needed and the abutments were tried intraorally to
verify that the margin was slightly under the soft tissue margin (Fig-
ure A4). The final restoration was a 3-unit FDP with a distal cantilever
shaped as premolar (Figure A5-A7). Before final cementation a ra-
diographic control was necessary to verify the precision of fit (Figure
A8B).

Figure Al: Case A: Initial clinical situation.
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Figure A2: The working cast with long screws in the implants indicat-
ing severe diversion of the implant axis to the prosthetic restoration.

Figure A3: Prefabricated titanium abutments (angulated) for cement
retained restorations. The abutments can be modified individually.
I
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Figure A5: The 3-init cantilever FDP on the working cast.
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Figure A6: The restoration before cementation.

Figure A7: Radiographic control before cementation.
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Figure A8: The final clinical result.

Case B: 3-Unit Mandibular FDP on on Pre-
fabricated Titanium Abutments (Figure B1-
B6)

Two implants (Astra implants, Densply/Sirona Co) were insert-
ed in regions 34 and 36 for the restoration of partial edentulism in the
posterior left mandibular area (Figure B1). The implants had slightly
divergent axes and a screw-retained restoration with direct fixation
on the implants would be difficult. There was adequate vertical space
with the antagonists and a cement-retained FDP was fabricated on
prefabricated Titanium abutments that required minimal modifica-
tion (Figure B2 and B3). The final restoration was checked radio-
graphically and cemented with temporary cement (Figure B4-B6).
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Figure B1: Case B: Initial clinical situation.
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Figure B2 and B3: The working cast with prefabricated titanium
abutments. The soft tissue mask has been removed.

P&

Figure B4: The 3-init FDP on the working cast.
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Figure B5: Radiographic control before cementation.

Figure B6: The final clinical result

L
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Case C: Anterior Maxillary Single Tooth
Implants with Ceramic Abutments (Figure
C1-C10)

In a young female patient two external hexagon implants had
been inserted upon completion of growth for the restoration of con-
genitally missing lateral incisors (Figure C1-C3). The implants were
external hexagon type and two metal-ceramic screw-retained crowns
had been fabricated by direct fixation on the implants (Figure C4).
The implant crowns supported the soft tissues and the papillae (Fig-
ure C5) but the patient was not satisfied with the esthetic result. She
also complained for a gray discoloration at the marginal area resulting
from the metal finishing of the crowns. An impression was taken at
implant level with customized impression posts and a working cast
was fabricated (Figure C6 and C7). As the patient had high esthetic
demands two cement-retained restorations on customized all-ceramic
zirconium abutments were fabricated. The use of ceramic abutments
eliminated the shining of the metal collar and by cement retention
the labial inclination of the previous crowns (necessary for the screw
hole) could be avoided (Figure C8-C10).

Figure C1: Case C: Initial clinical situation.
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Figure C2 and C3: Side views of the existing crowns. Labial inclina-
tion of the incisal edge was necessary to place the access hole on the
palatal surface. Gray discoloration was caused by the metal collar of
the crowns.

L
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Figure C4: The existing screw-retained metal ceramic restorations.

Figure C5: The soft tissue profile.
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Figure C7: The working cast.

L
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Figure C8: All-ceramic abutments on the cast.

Figure C9: All ceramic abutment and crown.
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Figure C10: The final clinical result.

Case D: Anterior Maxillary Single Tooth
Implant with CAD/CAM Ceramic Abutment
(Figure D1-D14)

An internal hexagon implant (Xive implants, Densply/Sirona
Co) was inserted in region 23 of a young female patient for the res-
toration of the congenitally missing lateral incisor #22. The canine
had been moved orthodontically in the place of # 22 and had been
reshaped to mimic the morphology of a lateral incisor (Figure D1).
For the creation of a proper emergence profile, a screw-retained pro-
visional restoration was initially fixed on the implant, based on a pre-
fabricated titanium abutment. The soft tissues were shaped following
the stage approach procedure by adding composite resin on the cervi-
cal areas and applying selective pressure (Figure D2). The access hole
of the retaining screw was placed on the incisal edge of the crown,
thus making necessary the addition of composite resin on the incisal
area (Figure D3,D4). For this reason a cement-retained crown was

.
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decided as final restoration. The fit of the temporary abutment and
crown was checked radiographically (Figure D5).

Figure D1: Case D: Initial clinical situation.

oD
)

Figure D2: Modification of the provisional screw-retained crown for
selective pressure.

-
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Figure D3 and D4: The provisional crown.
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Figure D5: Radiographic control of the provisional crown.
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Figure D6 and D7: Impression of the provisional crown for the modi-
fication of the impression post (from Papadopoulos et al 2014).

I
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Figure D8: The customized impression post,

Figure D9: Working cast with soft tissue mask. The created emer-
gence profile differs from the prefabricated healing screw.

_—— -
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Figure D11 and D12: The ceramic abutment on the cast and in intra-
oral try-in.

Figure D13: CAD design of an all-ceramic cemented crown.
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Figure D14: The final clinical result.

After creation of the desired soft tissue contour, an impression
was taken at implant level using a customized impression post to sup-
port the soft tissue. For the customization of the impression post an
impression was taken extraorally from the provisional restoration
and autopolymerizing resin was added around the impression post to
support the soft tissues during impression (Figure D6-D8). The final
working cast reproduced accurately the shape and the individually
formed emergence profile (Figure D9). The clinical procedure has
been published previously and is strongly indicated in anterior maxil-
lary implants in order to achieve the best possible esthetic result [26].

As the patient had a high smile line and was concerned extremely
about the esthetic result, a cement-retained all-ceramic crown was se-
lected as the definite restoration based on a CAD/CAM ceramic abut-
ment (Figure D 10). The customized abutment supported the contour
of the soft tissues adequately and was tried intraorraly to verify the
depth of the margin (Figure D 11, D12). The try-in of the abutment is
recommended as the soft tissue mask on the model does not always
I
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reproduce the shape the soft tissue precisely. A CAD/CAM ceramic
crown was fabricated on the ceramic abutment that fullfilled the pa-
tient’s expectation (Figure D13, D14).

Survival of Implants in Screw- and Cement
Retained Restorations

The 5-years survival rate and the frequency of complications for
all kinds of fixed restorations was examined in a systematic review
based on 59 clinical studies [27]. For cemented single crowns and ce-
mented FDPs the estimated 5-year reconstruction survival was simi-
lar for screw-and cement-retained restorations for cemented full-arch
FDPs the 5-year survival was 100%, which was somewhat higher than
that for screw-retained FDPs with 95.8%.

The authors concluded that both types of reconstructions influ-
enced the clinical outcomes in different ways but none of the fixation
methods was clearly advantageous over the other. Cemented recon-
structions exhibited more serious biological complications (implant
loss, bone loss >2 mm) while screw-retained reconstructions exhib-
ited technical problems more frequently. Screw-retained reconstruc-
tions are more easily retrievable than cemented reconstructions and,
therefore, technical and eventually biological complications can be
treated more easily. For this reason and for their apparently higher
biological compatibility, these reconstructions seem to be preferable.

Restorations

The 5-years survival rate and the frequency of complications for
all kinds of fixed restorations was examined in a systematic review
based on 59 clinical studies [27]. For cemented single crowns and ce-
mented FDPs the estimated 5-year reconstruction survival was simi-
lar for screw-and cement-retained restorations for cemented full-arch
FDPs the 5-year survival was 100%, which was somewhat higher than
that for screw-retained FDPs with 95.8%.
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The authors concluded that both types of reconstructions influ-
enced the clinical outcomes in different ways but none of the fixation
methods was clearly advantageous over the other. Cemented recon-
structions exhibited more serious biological complications (implant
loss, bone loss >2 mm) while screw-retained reconstructions exhib-
ited technical problems more frequently. Screw-retained reconstruc-
tions are more easily retrievable than cemented reconstructions and,
therefore, technical and eventually biological complications can be
treated more easily. For this reason and for their apparently higher
biological compatibility, these reconstructions seem to be preferable.

Clinical Performance of Screw- and Ce-
ment-Retained Restorations

The clinical performance of screw- and cement-retained res-
torations was examined in an extended systematic review based on
73 publications [28]. The authors found the 5-year survival rates of
96.03% and 95.55% for cemented and screw-retained reconstructions,
respectively. Comparison of cement and screw retention showed no
difference when grouped as Single Crowns or Fixed Dental Prosthesis
(FDPs). Technical and biologic complications demonstrating a sta-
tistically significant difference included loss of retention, abutment
loosening, porcelain fracture and/or chipping and presence of fistula/
suppuration.

Although no statistical difference was found between cement-
and screw-retained reconstructions for survival or failure rates,
screw-retained reconstructions exhibited fewer technical and biologic
complications overall. There were no statistically significant differ-
ences between the failure rates of the different reconstruction types or
abutment materials (titanium, gold, ceramic). The failure rate of ce-
mented reconstructions was not influenced by the choice of a specific
cement, though cement type did influence loss of retention.

36 www.academicreads.com



Dental Implants

Complications in Cement-Retained Resto-
rations

Frequency of Complications

In a recent systematic review based on 29 papers [29] cement-
retained reconstructions exhibited more biological complications
(implant loss, bone loss > 2 mm) and screw-retained prostheses ex-
hibited more technical problems. Clinical outcomes were influenced
by both fixations in different ways. The screw-retained restorations
were more easily retrievable than cemented ones, therefore, technical
and eventually biological complications could be treated more easily.
For this reason, and for their higher biological compatibility, these
reconstructions are preferable.

Similar findings were also reported to a previous extended sys-
tematic review based on 59 publications [27]. The estimated 5-year
cumulative incidence of technical complications at cemented single
crowns was 11.9% and 24.4% at screw-retained crowns. At the partial
and full-arch FDPs, in contrast, a trend to less complication at the
screw-retained was found than at the cemented ones (partial FDPs
cemented 24.5%, screw-retained 22.1%; full-arch FDPs cemented
62.9%, screw-retained 54.1%). Biological complications like marginal
bone loss >2 mm occurred more frequently at cemented crowns (5-
year incidence: 2.8%) than at screw-retained ones (5-year incidence:
0%).

The authors concluded that none of the fixation methods was
clearly advantageous over the other. Cemented reconstructions ex-
hibited more serious biological complications (implant loss, bone loss
>2 mm), screw-retained reconstructions exhibited more technical
problems. Screw-retained reconstructions are more easily retrievable
than cemented reconstructions and, therefore, technical and eventu-
ally biological complications can be treated more easily.

The influence of the type of restoration on the prosthetic com-

plication was also investigated in a systematic review based on 73 pa-
N
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pers [30]. Screw-retained prostheses showed a tendency toward and
significantly more technical complications than cemented prostheses
with single crowns and fixed partial prostheses, respectively. For “all
fixed prostheses” (prosthesis type not reported or not known), sig-
nificantly fewer biologic and technical complications were seen with
screw retention. Multivariate analysis revealed a significantly greater
incidence of technical complications with cemented prostheses. A
significantly greater incidence of technical and biologic complications
was seen with cemented prostheses.

In the same review screw-retained fixed partial prostheses dem-
onstrated a significantly higher rate of technical complications and
screw-retained full-arch prostheses demonstrated a notably high rate
of veneer chipping. When “all fixed prostheses” were considered, sig-
nificantly higher rates of technical and biologic complications were
seen for cement-retained prostheses. The incidence of technical com-
plications was more dependent upon prosthesis and retention type
than prosthesis or abutment material.

The most common prosthetic complication in screw retained
restorations is the loosening of the fixing screw. In a clinical trial with
follow-up to 3,5 years the prevalence of reconstruction loosening was
significantly lower for cement-retained FDPs when a temporary ce-
ment (10%) was used than it was for screw-retained FDPs (29%). The
survival rate of the reconstructions within the observation period was
97% for screw-retained FDPs and 100% for cement-retained FDPs
(not significant [31].

The influence of the implant-abutment connection on the fre-
quency of screw loosening was investigated in a systematic review
with meta-analysis based on 60 papers [32]. Meta-analysis of these
studies indicated an estimated 5-year survival rate of 97.6% for Single
Crowns and 97.0% for FDPs supported by implants with internal im-
plant-abutment connection and 95.7% for Single Crowns and 95.8%
for FDPs supported by implants with external connection. The 5-year
abutment failure rate ranged from 0.7% to 2.8% for different connec-

L
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tions with no differences between the types of connections. The total
number of complications was similar between the two connections,
yet, at external connections, abutment or occlusal screw loosening
was more predominant. Ceramic abutments, both internally and
externally connected, demonstrated a significantly higher incidence
of abutment fractures compared with metal abutments. The authors
concluded that for implant-supported Single Crowns, both metal and
ceramic abutments with internal and external connections exhibited
high survival rates. Moreover, implant-supported FDPs with metal
abutments with internal and external connections for also showed
high survival rates.

Screw Loosening

Screw loosening is a major problem with screw-retained resto-
rations. The incidence of screw loosening was 65% for single tooth
implant restorations in one study [33] whereas the incidence of un-
retained cemented implant restorations was reported to be less than
5% in other studies [34]. However, the improvements in implant sys-
tems, including the advent of internal implant-abutment connections,
enhancement of torque drivers, and screw materials and design, led
to reduction in the incidence of screw loosening. The incidence of
screw loosening was more frequent in the older types of external hex-
implants that used titanium and gold screws with slot-head screws. In
the majority of the implant systems nowadays, screws with hexagon-
heads are used, that allow higher tightening torque without damage
to the head [5].

On the other hand, the screw loosening of screw-retained resto-
rations can be considered as an important advantage since the weak-
est component within the implant-supported restoration will be the
prosthetic screw; this will allow for assessing the implant-supported
restoration before more serious complications develop, such as im-
plant fracture at screw level especially in implant systems using in-
ternal connections. Using screw-retained restorations will enable as-

sessing the preload of implant abutment screws over time, since the
N
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preload is not constant with ongoing application of forces associated
with occlusion [35].

The gingival response is found to be better when using screw-re-
tained crowns since no cement is used. However, if prosthetic retain-
ing screws and abutment screws become loose, granulation tissue ac-
cumulates between the prosthesis and the abutment and also between
implant and abutment leading to fistulae formation, plaque deposi-
tion, and screw fracture. Therefore, it is recommended to retighten
the screws in full arch fixed prosthesis every 5 years [36].

Loss of Retention

In an extensive systematic review based on 33 articles [22] less
retention failures were found with cement-retained prostheses when
compared to screw-retained prostheses. The retention failure rate in
short term studies (<5 years) ranged from 0% to 15.74% for cement
retained prosthesis and 0% to 46.66% for screw retained prosthesis.
For long term observation of more than 5 years, the retention failure
ranged from 0% to 23.72% for cement retained prosthesis and 0% to
50% for screw retained prosthesis.

In an earlier systematic review [37] -where all complications
were included and not only the loss of retention- the prosthetic suc-
cess rates of cement and screw retained implant prosthesis was 93.2%
and 83.4%, respectively with a follow-up of more than 6 years.

It must be underlined however that detachment of a cement-
retained implant restoration can be a disturbing event both for the
patient and the clinician. It is the simplest prosthetic complication
and can be treated without major procedures. On the other side de-
cementation of a prosthesis can be a helpful warning sign in case of
occlusal overloading or misfit to avoid further complication. If ad-
ditional retention is needed, grooves or sandblasting of the abutment
surfaces can increase the retention of the crown and the efficacy of the
lutting cement.
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Marginal Bone Loss

The findings concerning marginal bone loss around dental im-
plants with screw- and cement-retained restorations are controver-
sial. In a retrospective clinical trial with follow-up of 15 years the
mean marginal bone loss was statistically significantly higher (P <
.001) for screw-retained (1.4 + 0.6 mm) than for cemented (0.69 + 0.5
mm) restorations [38]. These results were also confirmed by another
similar clinical study [39].

On the other side screw-retained restorations showed reduced
marginal bone loss compared to cemented in other clinical trials [40].
In a systematic review screw-retained restorations also showed better
results in marginal bone loss compared to cemented [27].

In an extended systematic review based on 9 clinical studies
comparing marginal bone loss on screw- and cement retained res-
torations, no difference was found between the two types (Brandau
2013). These results were also confirmed by another systematic review
focusing on the same clinical topic [41].

Clinical Relevance

Cement-retained restorations have been used for decades on
dental implants with high survival rates and reduced frequency of
complications. Their main advantage is the excellent esthetic result
without limitations from the fixing screw. Their main restriction how-
ever is that retrievability cannot always be predictable, thus reducing
the possibility for professional hygiene, modification and/or repair.
Additionally cements remnants may induce infection in the peri-im-
plant tissues. The type of the prosthetic retention should be selected
individually for each case, based on the specific characteristic and the
demands of the patients.
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