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Typically, healing or temporary abutments are connected and disconnected several
times between implant placement and definitive restoration delivery, and soft
tissue disruption occurs each time the abutment is disconnected and reconnected.
This histologic event is supposed to cause bone resorption around the implant
after second-stage surgery. To minimize this clinical scenario, immediately placing
and never removing a definitive abutment the day of implant insertion (one-stage
protocol) or at second-stage surgery in cases of submerged implants (two-stage
protocol) was suggested. This paper details the prosthetic protocol and presents
strategies and rationales for placing a definitive abutment the day of implant
insertion or at second-stage surgery with cement- and screw-retained restorations.
This protocol seems to be an efficient strategy to preserve peri-implant hard
and soft tissues. However, positive outcomes in peri-implant bone and soft
level changes should be viewed with caution, as their clinical significance is still
uncertain. Int J Periodontics Restorative Dent 2020;40:9–17. doi: 10.11607/prd.3642
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Absence of bone level changes
around two-piece dental implants
should represent, in the short and
long term, the final aim of any therapy where implants are employed.
However, longitudinal studies have
demonstrated that this might represent a clinical illusion.1
The implant-abutment interface
in two-piece implants is typically
placed at the alveolar crest or slightly below. Similar to natural teeth,
a biologic width is established
around implants.2 Furthermore, a
wide array of factors may potentially contribute to the extent of early
bone remodeling.3–5 Among them,
implant-abutment connection, implant position, collar macro-design,
and implant placement protocol
seem to be influential on the initial bone remodeling at the time
of implant insertion.6 Depending
on the protocol used, the healing
or prosthetic abutments may have
to be disconnected several times
during the prosthetic phases. The
microgap between these two components, as well as the disruption
of the soft tissue that occurs each
time the abutment is disconnected
and reconnected, are supposed
to cause bone resorption around
the implant after second-stage surgery.7 To minimize the number of
abutment disconnections, immediately placing and never removing
a definitive abutment the day of
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Fig 1 Preoperative view of the case.

implant insertion (one-stage protocol) or at second-stage surgery in
cases of submerged implants (twostage protocol) (sometimes called
the “one-abutment/one-time” approach) was suggested.
One-year postloading data
from a recent systematic review and
meta-regression analysis of the included RCTs showed that repeated
disconnection and reconnection
statistically significantly increased
peri-implant bone loss and buccal recession by 0.279 mm and
0.198 mm, respectively.8 This result
is also in agreement with a recent
open-cohort prospective study
on sandblasted and acid-etched
bone-level implants featuring an
11-degree Morse taper connection.9
Sublevel analysis showed that placing a definitive abutment the day of
implant insertion and never removing it statistically reduced the marginal bone remodeling in the first
year after loading.9 On the other
hand, many of that study’s authors
pointed out that no clinical difference (ie, soft tissue recession) was
noted in the time frame of the study.

Moreover, placement of a
customized definitive or stock
abutment at the time of implant
placement should be carefully considered in cases in which more apically positioned restorative margins
are needed, due to the difficulty in
removing the deeply positioned residual excess cement. Finally, there
might be some clinical situations
where it is not possible to predict
the amount of soft tissue shrinkage.
Hence, the present paper aims
to detail the clinical and technical
steps for placing a definitive abutment, which does not need to be
removed afterwards, on the day of
implant insertion.

Strategies and Rationales
for Implant Restorations
For Cement-Retained
Restorations

Procedures for cemented implant
reconstructions clinically and technically resemble procedures used for
tooth-borne reconstructions. The

use of a customized shoulderless
abutment is key during this protocol
since there is doubtlessly a difficulty
in previewing the final soft tissue
contour and therefore the right position for a traditional horizontal finish line. Using this concept, the soft
tissue contouring of the provisional
restoration is essential to sculpt the
soft tissue margin.

For Screw-Retained
Restorations

The convenience and advantages
of fabricating screw-retained restorations employing prefabricated
titanium abutments have been well
documented.10 The major benefit
of screw-retained reconstructions
is their retrievability; however, more
technical problems were documented.11 Typically, either straight
or angulated abutments have been
used to bring the crown-abutment
interface to an accessible level and
to correct a prosthetically unfavorable implant axis.12,13 The main issue of utilizing the screw-retained
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Fig 2 Wax-up of the restoration as it should be finalized.
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Fig 3 (a) Cone beam computed tomography analysis with radiographic stent. (b) First bur insertion through the surgical template.
(c) Implant insertion after bone-splitting procedure.

restoration protocol in the “oneabutment/one-time” approach is
that these components do not have
an anti-rotation feature and thus
were designed for multiple splinted restorations. Recently, multiple
manufacturers have introduced a
similar component for single units.

Clinical Procedures and
Description of Techniques
1.

Once the clinical case is
analyzed (Fig 1), a careful

2.

design of the final crown
(with defined soft tissue
architecture and prosthetic
emergence profile) is obtained
by the dental technician from
diagnostically waxed casts,
allowing for the fabrication
of a radiologic/surgical stent
for optimal positioning and
angulation of the planned
implant (Fig 2).
At the time of surgery, a
single dose of antibiotics
(2 g of amoxicillin or 600 mg
of clindamycin if allergic to

penicillin) is administered; the
patient then rinses with 0.2%
chlorhexidine for 1 minute.
3. The implant is placed flapless
(after using soft tissue punches)
or with a minimally invasive
flap (with papilla preservation).
The flap can be extended for
regenerative procedures, if
needed. Once the bone crest
has been exposed, implant
placement is performed using
either computer-guided templates or conventional surgery
(Fig 3).
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Fig 4 (a) Implant insertion (buccal bone expansion can be seen). (b) Pick-up transfer directly screwed on the implant neck and isolated
with a rubber dam to avoid contamination of the surgical area below.

For Cement-Retained Implant
Restorations

4. For a two-stage protocol, a
conventional or digital impression is taken immediately after
implant placement, allowing
the dental technician to fabricate the definitive abutment
and the temporary restoration
during osseointegration (Fig 4).
Finally, the flap is closed.
   For immediate loading or
at second-stage surgery, a
titanium or zirconia definitive
abutment is screwed directly
on the implant, with prosthetic screws tightened to
30 Ncm, on the day of surgery.
The abutment can be stock
or computer-aided design/
computer-assisted manufactured. A prosthetic stent could
be advantageous for abutment
positioning. Cleaning, decontamination, and sterilization of
the abutment are performed
before insertion.11 A prefabri-

cated, non-occlusal, cemented
temporary acrylic restoration
is delivered. Then, the flap is
closed around the abutment.
Finally, occlusion and oral
hygiene are carefully checked
(Fig 5).
5. Afterwards, patients receive
oral and written recommendations for medications, oral hygiene maintenance protocols,
and diet.
6. Once the soft tissues mature, a
pre-fabricated plastic transfer
coping is inserted with firm
finger pressure over the
abutment (snap-on technique;
Fig 6). A polyvinyl siloxane
impression is taken using a
conventional closed tray. A
00- or 000-size retraction cord
(Ultrapack, Ultradent Products)
impregnated with 0.9%
sodium-chloride solution is
used for mucosal displacement.
A previously duplicated
polyurethane abutment is
repositioned in the plastic

transfer coping. Afterwards,
a definitive crown can be
fabricated.
7. Before cementation, a thin layer
of petroleum jelly (Vaseline,
Unilever) is applied over the
external marginal contour
of the restoration and to the
adjacent teeth to reduce
cement adhesion over the
external surface and to facilitate
removal of excess cement. The
final restoration is cemented
using a glass-ionomer cement
(Ketac Cem, 3M ESPE).
8. After 7 minutes of setting, the
excess cement is removed
and the patient is clinically and
radiographically inspected
(Fig 7).
9. All patients are then enrolled
in a standard implant recall
program. Oral hygiene
maintenance is checked and
radiographs are taken early
after final prosthesis delivery.
Occlusion has to be checked at
every appointment (Fig 8).
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Fig 5 Reopening procedure. (a) A mini roll flap was created to expose the implant and enhance the buccal convexity. (b) Disinfection of
the implant connection. (c) Abutment insertion through a prosthetic stent. (d) Composite provisional restoration. (e) Radiograph taken at
the provisional stage.
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Fig 6 Soft tissue maturation after 4 weeks.

a
Fig 7 Alumina-disilicate definitive crown in place.

b

Fig 8 Eight-year (a) clinical and (b) radiographic follow-ups.
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a

b
Fig 9 (a, b) Soft tissue management at the time of second-stage
surgery. (c) After 2 months, the soft tissues healed perfectly and the
healing caps were removed before taking the definitive impression.
Notice the supragingival position of the external hex and the
stability and quality of the tissues.

c

Fig 10 The impression copings in position. The supragingival
position of the external hex simplifies the impression.

For Screw-Retained Implant
Restorations

4. For an immediate/early loading
protocol or at second-stage
surgery, transmucosal stock
abutments of correct gingival
cuff height and angulation
are screwed directly on
the implant with prosthetic
screws, tightened at the

5.

torque setting recommended
by the manufacturer (Fig 9).
After an impression (Fig 10),
a prefabricated, non-occlusal,
screw-retained temporary
acrylic restoration is delivered.
Finally, occlusion and oral
hygiene are carefully checked.
Afterwards, patients receive
oral and written recommendations for medications,

oral hygiene maintenance
protocols, and diet.
6. Once the soft tissues mature,
the definitive transmucosal
abutments are re-screwed
at the torque setting
recommended by the
manufacturer; then, a plaster14
or digital impression15 is taken
at the abutment level using a
customized open tray.
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Fig 11 Clinical and radiographic aspects 1 year after the definitive
prosthetic placement.

a

7.

After the definitive restoration
is delivered, the screw access
holes are filled with Teflon tape
and sealed with composite
resin. The patient is inspected
clinically and radiographically.
8. All patients are then enrolled
in a standard implant recall
program. Oral hygiene
maintenance is checked and
radiographs are taken early
after final prosthesis delivery.
Occlusion has to be checked at
every appointment (Fig 11).

Discussion
The use of definitive abutments never removed after placement at implant insertion has been suggested
as an effective strategy to preserve
peri-implant hard and soft tissues.7–9
A recent systematic review
analyzing only short-term studies
concluded that multiple abutment
disconnections/reconnections have
a modest effect (0.19 mm) on marginal bone level changes.16 Another
systematic review highlighted even

b

better bone level maintenance
when longer follow-ups were considered.17
To explain this clinically significant evidence, several etiologic factors were advocated: microdamages
of the connective tissue, microdeformation of the implant connection,
and microbiologic contamination.8
The first and probably the most evident reason seems to be related to
biologic aspects. Abutment insertion should be considered part of
the soft tissue integration of an implant-supported restoration. Every
effort to minimize disturbance of the
healing phases may prevent connective tissue microdamages and,
therefore, apical migration of the
epithelium, even when the biologic
width is formed.18
By this reasoning, disconnections and reconnections of the abutment can disturb the stability of
the healing both in the early stage
(hemostasis, inflammatory phase,
and proliferation phases) and also in
the long term (remodeling phase).
Indeed, minimizing the number of
abutment disconnections by never

removing an abutment after its immediate placement was proven to
provide peri-implant alveolar bone
level stability and avoid continuous
soft tissue shrinkage.8
Although the biologic explanation of this protocol appears the
most relevant, additional biomechanical reasons could be advocated to explain its positive outcomes.
In fact, several studies demonstrated that, due to the differences
in mechanical strength of different
titanium alloys used for the implant
and the abutment, continuous disconnections and reconnections
might damage the connection.19,20
The main clinical limitation of
this technique may be considered
the difficulty in previewing the final
soft tissue contour—and therefore
the margin line—for a traditional
abutment. Although the original
shapes of the abutment walls and
shoulders could be modified chairside to improve parallelism and to
place the prosthetic finish line just
below the gingival margin, previewing the final soft tissue position
is often a taught task.12,13 In fact, a
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customized shoulderless abutment
may be a valid option.21,22 Using this
alternative abutment shape, the soft
tissue contouring of the provisional
restoration is essential to sculpt the
soft tissue margin. The use of this
alternative abutment design allows
soft tissue adaptation to follow provisional restoration modifications.23
An additional clinical option for
this approach, particularly for restorations with multiple implants, is
the fabrication of a screw-retained
restoration that employs prefabricated abutments (ie, the so called
multi-unit abutment).9 This approach
requires the early determination of a
collar height that remains hidden in
the mucosal tunnel but is not too far
below the margin, which would result
in tissue impingement every time
the prosthesis is tried in. Recently,
some manufacturers have started
to provide ready-made solutions
for the fabrication of single crowns
screw-retained to a transmucosal
abutment, as these had not previously been as readily available.
Given the importance of the
connective tissue compartment
and the implant-abutment junction
position, an additional aspect to be
taken into consideration is the abutment surface cleaning.24
Finally, it must be highlighted
that, although this prosthetic approach was demonstrated to significantly reduce peri-implant bone
loss and recession of the gingival
margin, these differences could
not be considered clinically relevant. Nevertheless, optimization of
clinical outcomes is made through
small improvements, such as minimally invasive techniques, platform-

switching restorations, connection
stability, connection decontamination, and abutment cleaning.

Conclusions
Traditionally, the “one-abutment/
one-time” prosthetic approach is
based on the use of a definitive
abutment placed at implant insertion and never removed. Usually, this
is a cement-retained restoration. An
intermediate abutment is an alternative clinical option, mostly used for
multiple implant restorations, that is
screwed in at the time of implant insertion and then finally restored with
a screw-retained restoration.
The present prosthetic approach has been suggested as a critical strategy to preserve peri-implant
hard and soft tissues.7–9 Nevertheless, the favorable outcomes in periimplant bone level changes should
be viewed with caution as their clinical significance is still uncertain.25
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