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Immediate restoration
in the digital worktlow
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Endosseous implants have consistently achieved
highsuccessratesin partiallyand completely eden-
tulous patients. Clinicians have therefore begun to
offerselected patientsimmediate and earlyimplant
placement options. The long-term success of im-
mediately loaded implants has been investigated in
animals? and humans,® with encouraging results.
However, most of the studies were performed with
implants placed in the anterior mandible, where
primary implant stability is easily achieved.

In the anterior maxilla, clinicians seeking to load
implants immediately must be concerned not only
about achieving adequate implant stability, but
also about fulfilling patients' desires for aesthetic
results that resemble the natural dentition. To
achieve this, it is essential to maintain as much of
the bone height around the implant neck as possi-
ble, controlling the biologic width.*

Bone loss around the implant always occurs
whenanabutmentisconnected toadental implant
at the crestal level. It has been demonstrated that
the gap between theimplantand the abutment has
a direct effect on bone loss, regardless of whether
the two partsare connected at the time of integra-
tion of the implant or later.® This phenomenon
occurswhethertheimplantisloadedornotandap-

pears to be unrelated to the type of implant sur-
face.® Hermann et al. demonstrated that crestal
bone remodels to a level about 2.0 mm apical to the
implant-abutment junction (IAJ),>”® while Lazzara
and Porter reported crestal bone levels about 1.5 to
2mm below the IAJ at one year after restoration.®
Tarnow et al. documented a horizontal component
thatresults in 1.3 to 1.4 mm of resorption from the
IAJ to the bone in a horizontal direction."™" When
the biologic width is in the wake of such osseous
changes, the soft-tissue architecture, including the
appearance of the papillae, is affected. The inter-
proximal boneinfluences the interdental papillae by
acting as a guidepost for the soft-tissue contours.

In addition to several ideas aimed at limiting
crestal bone resorption, the concept of platform
switching appears to be promising. Platform
switching refers to the use of a smaller-diameter
abutment on a larger-diameter implant collar. This
type of connection shifts the perimeter of the |AJ
inward toward the central axis of the implant.’?"
The time limitation in implant treatments is an im-
portant bias when it comes to planning and devel-
oping rehabilitation therapies. In this sense, the in-
clusion of new materials that allow for immediate
loading in a single session without having to re-
place prosthetic components facilitate optimal re-
sultsin terms of gingival attachment and minimize

peri-implant bone loss after prosthetic
abutments have been manipulated. Ce-
ramically reinforced PEEK is of great in-
terestasitallowsasingleattachmentto
be retained in place throughout the
entire treatment and avoids han-
dling-related overload. Its mechani-

cal and physical properties have been

tested in animal experiments and in hu-

mans, showing the material to be ideal for
one-step Xprotocols.

Fig. 1: Implants and abutments used
(left to right). blueSKY implant,

SKY esthetic abutment titanium,
SKY elegance abutment.
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The physical and mechanical properties of the
prosthetic components govern the success of
the long-term restoration. Resistance to occlusal
loads such as masticatory movements and para-
function should be adequate to allow denture sur-
vival. The modulus of elasticity and bending resis-
tance of the material should be adequate to
prevent undesirable fractures or micromove-
ments.”

Furthermore, components used require a high
degree of biocompatibility to prevent the occur-
rence of abnormal tissue reactions such as initial
peri-implant inflammation and mucositis, which
may result in more severe complications such as
peri-implantitis.' Polyetheretherketone (PEEK) is
a polymer from the polyaryletherketone family, a
relatively newly developed family of high-tem-
perature thermoplastic polymers having of an
aromatic backbone interconnected by ketone and
functional ether groups." In medicine, PEEK has
been found to be an excellent substitute for tita-
niumin orthopaedicapplications™'®and hasbeen
used in dental implants, provisional abutments,
implantsupported bars, or clamp material in re-
movable dentures.”'® PEEK is biocompatible and

has a natural tooth-coloured appearance, unlike
metal reconstructions.

Ceramically reinforced PEEK materials were de-
veloped to improve the mechanical properties
andthe colourofdental restorations.One of these
materials is BioHPP (bredent medical, Senden,
Germany). In abutments, the BioHPP is directly
injectionmoulded to a titanium base and forms a
monolithic hybrid abutment called “elegance”
abutment, with a screw seatin titanium for long-
termstability plusaresilientbody made of ceram-
ically reinforced PEEK.

To shorten procedures and eliminate interme-
diate prosthetic steps, digital technologies were
developed that allow the intraoral scanning of
models and attachments with a high degree
of precision and reproducibility. Chairside CAD/
CAM systems such as CEREC (Sirona) allow direct
scanning of the abutments and the realization
of immediate crowns. The ceramically reinforced
hybrid abutments with a PEEK body and titanium
base are easily scannable, yielding restorations
of high quality with a good prognosis. Problems
caused by removing and reinserting different
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prosthetic components—such as loss of soft tis-
sue or early marginal bone loss—are reduced or
eliminated. This article demonstrates the reliabil-
ity of the single-session protocol using digital
methods for scanning and producing crowns
complemented with platform switchingand eval-
uates the peri-implant soft-tissue seal.

wasadministered atthe surgical sites. Premolarand
molar extractions (P2, P3, P4, M1) were performed
in both mandibular quadrants of each dog.

Figs. 2a—c: Animal study protocol
with immediate loading.

Figs. 3a & b: Linear measurements
(in- mm): peri-implant mucosa (PM),
buccal bone crest (BC), lingual bone
crest (LC), top of the implant shoul-
der (IS), bone crest (BC), distance
from the implant shoulder at buccal
bone crest (IS-BC), distance from
the implant shoulder at lingual bone

Day 60 (second stage)

After drilling, the sequence of placement of
four implants by hemi-mandible was randomly
planned(using randomization as mentioned). The
implantswereinsertedin healed bone at the sites of
the mandibular premolars and molars (P2, P3, P4,

Material and methods
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Animal protocol

An animal experiment was conducted to evalu-
ateanimplantplacement protocol withimmediate
loading using PEEK and CEREC and to assess
the peri-implant soft tissue. Forty-eight blueSKY
implants (bredent medical) were placed in healing
bone. Thirty-two SKY elegance abutments (bredent
medical) were used in the test group and sixteen
titanium abutments in the control group (Fig. 1).

A randomization scheme was generated using
the website www.randomization.com. The Ethics
Committee for Animal Research of the University of
Murcia, Spain, approved the study protocol, which
followed the guidelines established by Directive
2010/63/EU on the protection of animals used for
scientific purposes. Six American Foxhound dogs
approximately one year of age, each weighing ap-
proximately 13-15kg, were used in the study.

Day O (first stage)

Theanimals were pre-anaesthetized and taken to
the operating theatre where, at the earliest oppor-
tunity, an intravenous catheter was inserted into
the cephalic vein and propofol was infused at the
rate of 0.4 mg/kg/min asaslow constant-rate infu-
sion. Conventional dental infiltration anaesthesia

M1), with an insertion torque of 30Ncm or more
(Figs. 2a-c).

Analysis (eight weeks after implantation)

- Histological and histomorphometric analysis of
the bone-to-implant contact area (BIC) with lin-
ear measurements in millimetres: peri-implant
mucosa (PM), buccal bone crest (BC), lingual
bone crest (LC), top of the implant shoulder (IS),
bone crest (BC), distance from the implant shoul-
der at buccal bone crest (IS-BC), distance from
theimplantshoulderatlingual bone crest (IS-LC)
(Figs.3a & b).

- Primary stability was evaluated by measuring the
ISQ by Osstell Mentor at the time of placement.

- The radiological analysis was performed using a
standardized protocol.

Human protocol

The research protocol called for recruitment of
subjectsamong patients referred to the Department
of General Dentistry, University of Murcia, Spain,
during an 18-month period. All those in need of
anterior oral rehabilitation that would include
single-implant placement were invited to take part
in the study, which was overseen by the institutional
review board.
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Fig. 4: SKY elegance abutment.
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Additional criteria for inclusion in the study
included sufficient bone height and width to
allow the placement of implants with a mini-
mum diameter of 41mm and a minimum
length of 10 mm and an occlusal pattern that
allowed for bilateral stability. All subjects
needed to have at least 3mm of soft tissue
(vertically) to allow for the establishment of
an adequate biologic width and to reduce
bone resorption. Exclusion criteria included
severe maxillomandibular skeletal discrepan-
cies, non-controlled diabetes, haemophilia,
metabolic bone disorders, a history of renal
failure or radiation treatment of the head or
neck region, ongoing chemotherapy, preg-
nancy, drug or alcohol abuse, poor oral hy-
giene, insufficient bone volume at the recipi-
ent site, and the need for bone augmentation
prior to implant placement.

Day O (surgical planning and protocol)

A full-thickness incision was made with a No. 15¢
blade, combining an intrasulcular with a crestal
incision in the palatal area. A full flap was reflected
using a periosteotome. The manufacturer's implant
placement protocol for blueSKY implants (bredent
medical) was followed. After placement, the site was
closed using 4-0 polypropylene single sutures.

- Postsurgical care: All patients received anti-
inflammatory treatment (NSAID), ibuprofen
3x400mg/day for three days and two chlor-
hexidine 0,12 % rinses per day for two days.

- Implants:Ten blueSKY implants (bredent medical)
3.5-4mm in diameter and 10-12mm in length
wererandomlyassignedand placed crestallyin the
premolar zone (P1 or P2) of the maxilla.

- Abutments: Ten BioHPP SKY elegance abutments
were connected at the time of implant placement
(immediate loading). The SKY elegance is a hybrid
abutment with a body made of BioHPP moulded
directly onto the titanium base without a gap.
These abutments are used for single-session im-
mediate-restoration treatments, since they com-
bine the properties of a temporary and a definitive
abutment, i.e. it is not necessary to change the
abutment. All crowns were realized using the
CEREC system (Sirona, Bensheim, Germany) with
IPS Empress CAD CEREC/InLab (lvoclar Vivadent,
Schaan, Liechtenstein) feldspar ceramics. The
crowns were cemented with RelyX self-adhesive
cement (3M ESPE, Neuss, Germany; Fig. 4). Allim-
plants were loaded using a platform-switching
protocol.

Analysis
- Radiological analysis: Standardized radiographs
were taken on the day of placement and at one,

three and five months using a one-position

parallelingsystem.Theanalysiswas performed

with the ImageJ software (Wayne Rasband,

NIH, Bethesda, USA). The distances between

the platformsand the pointsof firstbone con-

tact were recorded.

- 1SQ stability analysis: Stability measure-

ments were made on day O to assess the pri-
mary stability of the implant required for the
immediate-loading protocol. An ISQ of 65
was defined as the minimum value needed

(Osstell Mentor; Osstell, Géteborg, Sweden).

- Mucogingivalanalysisandclinical findings:

The bleeding index was recorded one, three
and five months after implant placement by
means of a special peri-implant probe. More-

&% over, any post-insertion loss of peri-implant

=~ Mmucosa or height were recorded. Bleeding on

probing (0 =absent, 1 = present) was measured
atone, three and five months. The insertion length
was measured with a conventional plastic probe by
one examiner per examination period and six
measurements for each implant. The results were
presented as means of six measurements.

- Statistical analysis: Values were recorded as mean
+ standard deviation (SD) and median. The
non-parametric Friedman test was applied to
compare sample values. The level of significance
wassetatp <0.05._

Editorial note: To be continued in implants 3/2017
with results and discussion.

This article was first published in EDI Journal
No 1/2076.
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