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Immediate One-Time Low-Profile Abutment to  
Enhance Peri-implant Soft and Hard Tissue  
Stability in the Esthetic Zone 

Reductions in peri-implant bone height have been acknowledged as a normal 
consequence of implant therapy. Various restorative factors contribute to 
this phenomenon. One is repeated abutment retightening, which causes 
a mechanical disruption at the implant-abutment interface, leading to soft 
tissue recession. Several investigators proposed placement of the definitive 
abutment after implant placement as a solution to the problem. The definitive 
use of an intermediate abutment after implant placement seems to positively 
affect the soft tissue response. This article aims to present a prosthetic 
sequence for achieving peri-implant tissue stability in the esthetic zone. 
Int J Periodontics Restorative Dent 2017;37:729–735. doi: 10.11607/prd.2920

Reductions in peri-implant bone 
height1,2 are reported following im-
plant placement even in the first year 
of loading. A 1-year prospective clini-
cal trial recorded 0.7 mm of vertical 
bone loss after second-stage surgery 
and a 0.6-mm apical displacement of 
the soft tissues 1 year after placing 
the final prosthesis.2 Vertical reposi-
tioning of peri-implant tissue occurs 
when an implant is exposed to the 
oral environment. This is believed to 
be caused by bone remodeling and 
biologic width reestablishment as 
well as an inflammatory cell infiltrate 
at the implant-abutment (IA) junc-
tion.2,3 Restorative factors contribut-
ing to this phenomenon are the IA 
connection, micromovement, the in-
terface seal, repeated disconnection 
and reconnection of the abutment, 
the shape and size of the abutment, 
the abutment material, and the abut-
ment configuration (screw- versus 
cement-retained).

Although the IA interface acts as 
a reservoir for bacteria, resulting in 
bacterial leakage and an inflammato-
ry response around the peri-implant 
tissues, its impact on crestal bone 
levels is still unknown.4 Bacterial leak-
age occurs irrespective of the type of 
connection.5,6 Repeated abutment 
disconnection and reconnection is 
also thought to increase the intensity 
of the leakage because of the misfit 
at the IA interface caused by repeat-
ed screw tightening.7
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Continual abutment disconnec-
tion and reconnection cause a me-
chanical disruption at the junction, 
followed by soft tissue recession as 
the soft tissue attempts to establish 
a proper transmucosal attachment.8,9 
Several investigators proposed 
placing the definitive abutment at 
the time of implant placement or 
second-stage surgery to minimize 
soft tissue recession.8,10 According 
to the one abutment, one time con-
cept,10 definitive insertion of the final 
abutment without the interference 
of a provisional abutment results 
in undisturbed healing of the peri-
implant tissue and establishment of 
a stable transmucosal barrier.8–12

Applying this concept in the es-
thetic zone is problematic. The osse-
ous crest has a scalloped shape that 
is more apical in the facial and lingual 
aspects and approximately 3.0 mm 
more coronal interproximally.13,14 Ac-
cording to Kois and Kan,13 in a nor-
mal gingival-to-osseous relationship, 
the gingival margin is placed about 
3.0 mm above the osseous crest fa-
cially and 4.5 mm interproximally. To 
establish an appropriate emergence 
profile, implants with flat connec-
tions should be placed subcrestally 
and about 3.0 to 4.0 mm below the 
free gingival margin of the adjacent 
natural tooth, which corresponds to 
the zenith of the future crown.13,14 This 
scalloped morphology complicates 
treatment sequencing and makes se-
lecting the final abutment at the early 
stage of implant placement problem-
atic. Inevitably, the margin of the final 
crown is placed subgingivally, mak-
ing difficult the complete removal of 
cement remnants and jeopardizing 
peri-implant health.15,16

One possible solution is place-
ment of the final prefabricated in-
termediate abutment for screw-type 
restorations without any further 
removal. This eliminates cement 
remnants and facilitates treatment 
sequencing. 

The aim of the present article is 
to describe a prosthetic sequence, 
the immediate two-piece abutment 
concept, as a means to enhance 
peri-implant soft- and hard-tissue 
stability in the esthetic zone. 

Clinical Case 1 

A 26-year-old woman’s chief com-
plaint was the continuous dece-
mentation of a resin composite 
restoration on her maxillary left cen-
tral incisor. Clinical and radiographic 
evaluations (Figs 1a and 1b) showed 
that the incisor had an oblique 
fracture and an insufficient sound 
tooth structure. The incisor was ex-
tracted, and an implant was imme-
diately placed (3i T3 Non-Platform 
Switched 3.25 × 11. 5 mm, Biomet 
3i) with an initial stability of 30 Ncm. 
An immediate screw-retained low-
profile final abutment (Low Profile 
Abutment, Biomet 3i) was placed, 
and a screw-retained provisional 
restoration was fabricated (Fig 1c). 
Following osseointegration, the 
contour of the provisional was re-
lined to obtain a natural emergence 
profile. After achieving the ideal 
emergence profile, the provisional 
remained in place for 2 months to 
stabilize the soft tissue (Fig 1d). Fi-
nal impression and fabrication of 
the final, screw-retained all-ceramic 
crown followed. Final clinical and 

radiographic evaluations showed 
optimal soft tissue integration and 
bone stability (Figs 1e and 1f).

Clinical Case 2

A 27-year-old woman presented for 
treatment, wishing to change the 
appearance of her smile (Fig 2a). 
The endodontic treatment of her 
maxillary right central incisor and 
the resin composite restorations of 
her left central incisor both were 
failing (Figs 2a and 2b). The treat-
ment plan included extraction of the 
right central incisor, second-stage 
implant placement, and fabrication 
of an implant-supported zirconia 
all-ceramic crown, and composite 
resin restorations for the left central 
incisor and both maxillary lateral 
incisors. 

The right central incisor was 
atraumatically extracted, and socket 
preservation was performed using a 
collagen sponge (Collacone, Botiss 
Biomaterials). After 3 months, an im-
plant was placed (3i T3 4/3 × 10 mm, 
Biomet 3i) with sufficient initial sta-
bility (30 Ncm) and a screw-retained 
low-profile abutment (Low Profile 
Abutment, Biomet 3i) with a gingival 
height of 2.0 mm and a platform-
switched design was placed (Fig 2c). 
This low-profile abutment remained 
in place throughout the treatment 
and continued to support the final 
crown restoration. The bone was re-
generated using bovine bone xeno-
graft (Cerabone, Botiss Biomaterials) 
and a resorbable membrane (Jason 
membrane, Botiss Biomaterials) 
to make up for a deficiency of the 
buccal plate. 
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Since the initial implant stability 
was sufficient, an implant-retained 
provisional restoration was fabri-
cated. The emergence profile of the 
provisional crown was divergent and 
consisted of a vertical and a horizon-
tal part. The vertical part started at 
the abutment platform and extend-
ed 2.0 mm incisally. The horizontal 
part extended labially in an angle 
greater than 90 degrees (Fig 2d). Af-
ter the osseointegration period, the 
emergence profile and therefore the 

angulation of the provisional profile 
could be changed according to the 
desired final result.

Finally, a natural emergence 
profile was established (Fig 2e) 
and left in place for an additional 2 
months. The impression coping was 
customized for final impressions. An 
implant-retained zirconia all-ceramic 
crown was fabricated (Fig 2f).

The final radiograph suggests 
integration of the fixture with bone 
levels to the implant collar and 

partially extending over the inter-
mediate abutment (Fig 2g). The 
platform-switched design of the 
prefabricated abutment might also 
have influenced the bone stability of 
the present case.

Discussion

Vertical repositioning of peri-implant 
tissue (ie, bone, connective tissue, 
and epithelium) after exposure to the 

Fig 1 Case 1. (a) Initial clinical situation. 
The maxillary left central incisor presented 
with a resin composite restoration that 
continuously decemented and an insuf-
ficient amount of sound tooth structure. 
(b) Initial periapical radiograph. (c) View of 
the provisional crown. Note the concave 
configuration. (d) Soft tissue integration 3 
months after implant placement. (e) Final 
clinical situation. Soft tissue integration has 
been achieved. (f) Final periapical radio-
graph. Bone surrounding the entire implant 
surface up to the implant platform and 
extending beyond the implant-abutment 
junction onto the low-profile abutment 
surface.
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oral environment is caused by phe-
nomena occurring at the IA interface. 
The removal of the abutment after 
initial healing and bacterial inflam-
mation at the IA connection chroni-
cally irritate the interface. The bone 
resorbs in an attempt to create dis-
tance from this irritated area, leading 
to a new biologic width formation 
below the IA interface.17 

As Abrahamsson et al8 first re-
ported, continuous IA disconnec-

tions and reconnections during the 
restorative process cause a me-
chanical wound at the IA junction,8 
seen as a disruption of the mucosal 
seal.11 Bone resorption and soft tis-
sue recession then occur.8,11 Imme-
diate placement of a final abutment 
allows undisturbed healing of the 
peri-implant tissue and formation 
of a stable transmucosal barrier. 
Placing the final prefabricated low-
profile abutment at the time of im-

plant placement, as proposed in 
the present article, is in agreement 
with this technique. Crestal bone 
resorption is minimized, leading to 
enhanced soft tissue stability.9,12 

In the anterior area, the proxim-
ity of the teeth and limited mesio-
distal space are problems for implant 
placement. A clinical and radio-
graphic study found that a 2.0 mm 
minimum tooth-to-implant distance 
must be kept for the papilla to fill the 

Fig 2 Case 2. (a) Initial clinical situation. (b) Initial panoramic radiograph. (c) After implant placement, a low-profile abutment with a 
gingival height of 2.0 mm was definitively placed on the implant. Due to the deficiency of the buccal plate, bone regeneration was 
performed. (d) The emergence profile of the provisional crown consists of a horizontal and a vertical part that form an angle > 90 
degrees. (e) The established transmucosal emergence profile. (f) Final clinical situation. With the aid of the proposed concept, soft tis-
sue recession was averted and the final soft tissue integration is optimal. (g) Final periapical radiograph. Bony tissue covers the entire 
implant surface and part of the low-profile abutment.
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entire interdental space.18 When the 
distance is < 2.0 mm, bone remod-
eling and soft tissue recession lead 
to incomplete fill of the interdental 
space. To overcome this problem, 
Vela et al19 showed that the use of 
platform-switched abutments re-
duces marginal bone loss to approxi-
mately half that documented around 
platform-matched implants.17,19 Us-
ing a low-profile abutment with a 
diameter smaller than the implant 
might keep the inflammatory cell in-
filtrate of the IA junction away from 
the bone crest, minimizing bone re-
sorption12 (Fig 3).

The shape of the immediate 
provisional crown may also play 
a role in soft tissue stability. The 
transmucosal part of the crown 
consists of a vertical and a horizon-

tal part. The vertical part starts at 
the low-profile abutment platform, 
while the horizontal extends to the 
crown zenith. As the neck of the 
implant should ideally be placed 
at least 2.0 mm more palatal than 
the expected marginal part of the 
future crown,20 the horizontal part 
is at least 2.0 mm long. In the case 
of an extraction and immediate im-
plant ideally placed, the two parts 
are divergent and form an angle 
of about 90 degrees. In more de-
manding clinical scenarios (eg, de-
layed implant placement or a thin 
gingival biotype), the transmucosal 
part of the provisional restoration 
is shaped accordingly to establish 
a natural emergence profile (Fig 3). 
The proposed concept is applicable 
for screw-retained restorations of 

implants placed in a prosthetically 
favorable position (4.0 mm below 
the clinical crown zenith and in a 
palatal position, with the screw ac-
cess opening in the cingulum). If a 
cement-retained restoration were 
selected, the second abutment 
could be customized and the mar-
gins placed 1.0 mm subgingivally, 
following the scalloping of the soft 
tissue. 

Rompen et al21 previously re-
ported that the delivery of a final 
abutment with a concave, inwardly 
narrowed transmucosal profile im-
proved the stabilization of the soft 
tissue and even resulted in a vertical 
gain. The behavior of this abutment 
configuration was attributed to the 
void chamber that provided suffi-
cient space for the blood clot and 

Fig 3 Schematic view of the one-time 
immediate two-piece low-profile abut-
ment. Each square is 1.0 × 1.0 mm. (a) The 
implant is placed 3.0–4.0 mm below the 
zenith of the future crown. The height of 
the low-profile abutment can be 1.0 or 2.0 
mm, depending on the depth of implant 
placement (3.0 or 4.0 mm below the zenith 
of the crown, respectively). (b) The trans-
mucosal part consists of a horizontal and a 
vertical part. The horizontal part is at least 
2.0 mm long. When an immediate implant 
is ideally placed, these two parts diverge to 
an angle of approximately 90 degrees and 
the configuration is concave. In the case of 
late implant placement, pressure is applied 
to the soft tissue to establish a natural 
emergence profile and the configuration 
is convex. The amount of material one can 
add on the provisional to apply pressure 
to the soft tissues is restricted between the 
red dotted lines.

a b
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for the soft tissue to regenerate (Fig 
3b). In addition, the curved profile 
created a bigger tissue-to-implant 
interface and a ring-like seal with 
enhanced mechanical stability that 
mimicked the effect of Sharpey fi-
bers.21 Several authors have studied 
the effects of abutment configura-
tion on the stability of peri-implant 
mucosa,22–24 but the results are con-
flicting.23,24 Randomized controlled 
clinical trials comparing the effect 
of a concave versus a convex design 
should be performed to evaluate 
the effects of the design on peri-
implant soft tissue stability. 

Since the introduction of osseo-
integrated implants, many attempts 
have been made to maintain muco-
sal integration at the abutment and 
prevent tissue recession. Various 
materials have been studied, includ-
ing titanium, aluminum oxide, gold 
alloys, and zirconium dioxide.25,26 No 
distinct differences in peri-implant 
mucosal health have been found 
between titanium and zirconium 
dioxide abutments in animal25 and 
human26 studies. Further, modifying 
the surface roughness of titanium 
abutments caused tight integration 
of soft tissue.27

However, the white color of zir-
conium dioxide abutments makes 
it favorable compared to titanium 
or gold for the maxillary anterior 
area, especially in patients with thin 
periodontal biotypes.26 In the highly 
scalloped anterior region, custom-
ized zirconia abutments are shaped 
to follow the contours of the de-
sired crown shape. The abutment 
is fabricated using computer-aided 
design/computer-assisted manufac-
turing technology and is cemented 

extraorally on a metal sleeve that 
fits on the implant platform. One 
possible drawback is the cementa-
tion gap at the interface between 
the zirconia abutment and the metal 
sleeve, which is placed deep inside 
the peri-implant mucosal sulcus, 
although the drawbacks have not 
been fully determined. 

The technique described uses a 
prefabricated component and not a 
custom-made final abutment. Opti-
mal fit between the implant platform 
and the abutment and consequently 
an improved interface seal are en-
sured. As mentioned earlier, the 
IA interface is a bacterial reservoir4 
where bacterial leakage occurs ir-
respective of the type of connec-
tion5,6 and is influenced by a variety 
of factors, such as dynamic loading6 
and repeated abutment tightening.7 
Micromovement of the low-profile 
abutment is therefore unavoidable. 
However, this interface is a tight me-
chanical seal with a prefabricated 
component produced by the same 
implant company. 

The proposed concept is ap-
plicable for screw retention. Screw-
retained restorations do not require 
cement, they provide a smoother 
surface inside the gingival sul-
cus, and they decrease the risk 
of plaque accumulation and peri-
implantitis.19,20 They also make it 
easier to customize the provisional 
crown, which is of particular ben-
efit in the highly scalloped anterior 
area (Fig 3). Prefabricated compo-
nents for screw-type, multiple-unit 
restorations have been used for 
many years. The presented concept 
describes the use of these compo-
nents for single-unit restorations in 

the esthetic zone with the goal of 
achieving a hermetic seal at the im-
plant level and less bone resorption 
in a scalloped bony situation.

Conclusions

Factors that determine soft and 
hard tissue stability can be surgical 
or restorative. Factors involved in 
the restorative process include the 
I/A connection, micromovement, 
and/or interface seal; repeated dis-
connection and reconnection of the 
abutment; the shape and size of 
the abutment; the abutment mate-
rial; and the abutment configuration 
(screw- versus cement-retained). 
Most of these factors are strongly 
related to the IA interface. The 
technique described aims to con-
trol these factors and enhance soft 
and hard tissue stability in single im-
plants in the esthetic zone. 
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