Restorative considerations and their biologic
implications for implant-supported single crowns

By: Graziano D. Giglio, DDS; Academy News Guest Contributor

As dental implants have evolved into
a universally accepted treatment
option for patients, it is essential to
identify restorative considerations
and how they impact the biologic
outcomes given the increasing
incidence of peri-implantitis.

The peri-implant complex (hard and soft
tissues surrounding the implant) is quite
different from the periodontium around
a natural tooth: the tissues surrounding
an implant do not possess a periodontal
ligament (PDL) or supracrestal fibers

that attach to the implant surface or

the restoration. In the peri-implant
mucosa, the gingival fibers are angled
longitudinally, parallel, or circumferential
to the long axis of the implant.! The
connective tissue attachment in the periodontium consists of
well-organized collagen bundles that are perpendicular to
the cementum on a tooth. In the peri-implant complex, there
is a high density of collagen with the collagen fibers mostly
parallel to the implant surface.?
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These anatomic distinctions translate to a peri-implant
complex that is at greater risk of bacterial penetration and
biofilm formation, and physical manipulation, such as clinical
probing, than its natural counterpart. Five restorative factors
that influence the biologic outcomes of implant-supported
single crowns are: abutment-implant connection, abutment
dis/reconnection, type of retention, restorative material, and
prosthetic contours:  Justification for positoning

1. Abutment-implant égll:ﬁg:ggﬁ 1mm Supra-crestal

The microgap at the implant-abutment interface is
infiltrated with bacteria and the functional micromovement
of the abutment may cause percolation of the bacterial
contaminants in the surrounding tissues, triggering an
immune response.? By moving the microgap more axially
in a 2-platform switched scenario, the microbes are further
from the bone crest, benefitting the peri-implant complex.

Platform shift or switch is defined as an implant system
with an abutment whose diameter at the connection level
is narrower than that of the implant (implant-abutment
diameter mismatch).* Platform switch systems shift the
mechanical stress from the periphery of the implant
internally towards the long axis, thus reducing the potential

microgap during functional micromovement.>¢ Today, with
the commonly used internal conical connection, a platform
switch is inherent in most implant systems. In addition,
platform switching allows for additional horizontal soft tissue
thickness.

2. Abutment Disconnection/Reconnection

Abrahamsson was the first to discuss abutment
disconnection/reconnection (dis/reconnection)
contributing to apical proliferation of the soft tissue

and bone resorption in the peri-implant complex.” It has
been suggested by others that repeated removal and
insertion of the abutment will lead to bone loss around an
implant.® Regardless of the treatment protocol, limiting the
number of dis/reconnections is beneficial to minimizing

marginal bone loss.”® GENB, js “1 Abutment, 1 Time”

The concept of “one abutment, one time” will prevent bone
loss, maintain soft tissue health, and simplify restorative
therapy in high esthetic areas.’ In addition, with the use of
digital technology, a definitive abutment can be designed
and fabricated prior to surgery and secured to the

implant at the time of placement, with a fixed provisional
without occlusal loading in centric relation and eccentric
movements, and never removed. This should be considered
particularly in the esthetic zone, where the demand is
greater and there is less room for error.

3. Type of Retention

Restorations retained by a screw or cement are clinically
acceptable and exhibit high success rates.’® Customized
abutments, which are preferable in the esthetic zone,
provide soft tissue support, and are associated with
cement-retained crowns. When using a cementation
protocol with implant restorations, care must be taken
to remove excess subgingival cement to avoid biologic
complications. To circumvent this issue, margins should
be placed supragingival whenever possible, and 0.5-1.0
mm subgingival on the labial of an implant-supported
prosthesis.!"12

Two advantages of a screw-retained prosthesis are the
elimination of subgingival cement and ease of retrievability.
The systematic review by Sailer et al. concluded that screw
retention is preferable to cement retention as screw-retained
implant restorations are easily retrieved and technical
problems, such as screw loosening, can be more readily
resolved than biologic complications associated with
cement-retained prostheses.

Screw-retained standard/stock abutments in low esthetic
areas of the oral cavity provide increased strength and
retrievability but may extend too far subgingival in the
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Gerald Niznick

Gerald Niznick

Gerald Niznick

Gerald Niznick

Gerald Niznick

Gerald Niznick

Gerald Niznick
GEN5+ is “1 Abutment, 1 Time”

Gerald Niznick
Justification for positoning interface 1mm Supra-crestal 


Surface Roughness (um)

Neck of Paragon
Implants

Biofilm Accumulation Threshold =
: _ 0 0.34
G 8 | i

Polished Polished Polished Machined
Ti&Zr Gold Alloy ¢ Composite Ti&Zr,
; Anodized Ti

Polished Glazed Porcelain,

Polished Lithium Resin Modified
Disilicate & Glass lonomer Porcelain Lithium Disilicate,
Alumina Alumina, & Zr

Figure 1. Comparing the relative average surface roughness of restorative materials. Biofilm accumulation occurs on surfaces that

possess a roughness greater than 0.2 ym.

interproximal zones if attempting to achieve a subgingival
labial margin. Consequently, customized abutments are
recommended in esthetic areas or in the presence of highly
scalloped soft tissue where interproximal tissue support

is essential. In this scenario, a screwmentable implant
restoration allows for retrievability, minimizes excess cement,
and supports the interproximal tissue without compromise.®

A screwmentable implant prosthesis consists of a custom
abutment with a slightly subgingival facial margin that
follows the contour of the soft tissue, supports the papillae,
and a crown with an access opening on the 4 lingual
surface, that is cemented over the abutment to allow

for future retrievability of the restoration. Care must be
exercised to prevent residual cement in the sulcus when
intraorally cementing the crown over the custom abutment.'
Clinicians may elect to cement the crown extraorally, for
ease of cement removal, and then insert the screwmentable
into the implant using the access opening on lingual surface
to tighten the abutment screw with a driver. After tightening
the screw to the appropriate torque, the access opening will
need to be obturated.

4. Restorative Materials

In esthetic areas, the use of a ceramic abutment such as
zirconia is advocated, while in low esthetic areas a metallic

abutment (standard/ stock) is indicated.'® Epithelial cells,

through a hemidesmosome attachment, will bind to any
clean and polished surface analogous to the attachment
of epithelial cellsto natural teeth:! This attachment

to restorative materials in the peri-implant complex is
described an adherence since it is not as strong as the
Sharpey’s fibers attachment to natural teeth.(The'three

Restorative materials should be smoothly polished when
placed below the gingival margin to increase the likelihood
of soft tissue adherence to the material. Placing restorative

materials with a surface roughness (Ra) of greater than 0.2
pm will result in biofilm accumulation. Glazed ceramic
surfaces tend to have Ra values 0.7 ym or greater and
therefore are not recommended subgingivally.'? The
literature suggests removing the glazed layer by polishing
ceramic materials to decrease plaque accumulation and
stimulate soft tissue adhesion at the gingival margin of
the restoration.?

“Polished” refers to a smooth surface that is free of plaque
traps, which is achieved by removing any contaminants
from the restorative materials (titanium, zirconia, alumina,
and lithium disilicate) with rubber wheels and properly
disinfecting the prosthesis prior to definitive placement.
Figure 1 summarizes different restorative materials and their
average roughness (Ra).

The other factors that influence the biology in the peri-
implant complex are free energy and chemistry of the

material. For example, Zirconia, titanium, gold alloys and

resin modified glass-ionomer cement (RMGIC) have

antibacterial properties resulting in low biofilm accumulation
12223 Although gold

alloys can be polished well and have significant bactericidal

effects, they do not show a high degree of cell adhesive
properties unlike titanium and zirconia.?*

RMGIC contains fluoride which continues to release

after setting, protecting the restoration from plaque
accumulation.® As a result, it is suggested that when
cementing an implant supported restoration a RMGIC be
used due to these biocompatible qualities. Composite
resin may be polished closely to the biofilm accumulation
threshold, but it hydrolyzes in the oral environment,
resulting in poor durability.?®

andialtimina. Although the literature suggests that these
four materials are biocompatible and support binding
of epithelial cells in vitro, no in vivo studies have been

1mm Supra-crestal positioning of top of GEN5, GEN5+ and NizPlant implants
creates smooth titanium surface for undisturbed soft tissue attachment.
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Figure 2. Restorative materials and their potential for epithelial cell adhesion. Polished gold, composite, porcelain, and glazed
ceramics do not display strong cell adhesive properties. Resin modified glass ionomer is biocompatible, however, it is unclear if this

material allows epithelial cell attachment.

Figure 3. Screwmentable single implant-supported restoration. The zirconia Ti-base hybrid abutment was connected at the time of
implant placement. Following uneventful healing, the lithium disilicate crown was cemented over the abutment four months later.

conducted since Abrahamsson in 2007." Figure 2
summarizes various restorative materials and their potential
for 6 epithelial cell adhesion. A clinical example of a
biocompatible implant-supported restoration using a
zirconia Ti-base hybrid abutment with a lithium disilicate
screwmentable crown is shown in Figure 3.

5. Restorative Contours

It is important to design proper contours for an implant-
supported prosthesis that are harmonious with the
surrounding tissues. The ideal subgingival contour of an
anterior implant abutment should be concave to maximize
the connective tissue thickness, support the gingival
architecture, and optimize esthetics.?° The contact point to
bone crest distance between an implant restoration and a
natural tooth was shown to be 5.0 mm 100% of the time by
Vincent Choquet.?’

Between adjacent implants the expected papillary crest
to bone crest distance is only 3.4 mm when compared to
5.0 mm between a natural tooth and an adjacent implant
as described by Dennis P. Tarnow, DDS.2 As a result, in

the esthetic zone, it may be preferable to avoid placing
implants next to each other to minimize the possibility of

a shortened or absent papilla, and instead develop an
ovate pontic adjacent to an implant to create a larger and
more esthetic papilla.?? The angulated screw channel (ASC)
concept may be used to alter the screw access opening of
an implant restoration in a more favorable position to allow
for development of proper contours for implants that are
not in an ideal position.

As clinicians, the decisions that we make directly affect the
long-term success of implant therapy and in turn, patient
health. There are a multitude of factors influencing the
stability of the peri-implant complex. By being aware of
evidence-based restorative seven factors that influence the
biologic outcomes, we can predictably achieve esthetic,
functional, and stable results in implant therapy.

References for this article are
available via scanning this QR code.
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