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ABSTRACT

Objective: Long-term stability of peri-implant hard and soft tissues is a primary goal of implant treatment. Studies have shown
that peri-implant tissue stability is influenced by factors such as the implant characteristics, implant-abutment interface, abut-
ment type/length, and prosthetic design. To enhance tissue stability while offering clinical versatility, this case report utilizes a
dual-hybrid approach. This combines (1) a hybrid implant surface design, combining a micro-rough and machined surface, and
(2) a hybrid connection where one implant connection allows for two different implant-abutment interfaces (matching platform/
non-matching with platform switching).

Clinical Considerations: A patient presented with two posterior teeth deemed “hopeless” due to periodontal and endodontic
pathologies. Following extractions, immediate implant placements were performed. Tissue-level implants were placed subcre-
stally and restored with non-matching abutments. The 3-year follow-up examination showed stable marginal bone levels main-
tained at the implant shoulder.

Conclusions: This dual-hybrid approach represents an alternative strategy for supporting peri-implant tissue stability. It under-
scores the importance of versatile implant-abutment connections that preserve tissues while allowing future restorative modi-
fications without compromising the implant. This method retains the option to transition to a matching abutment if clinically
indicated in the future, for example if any pathologies lead to changes in the peri-implant tissue levels.

Clinical Significance: The presented dual-hybrid approach represents a treatment strategy designed to support peri-implant
tissue stability while maintaining the flexibility to transition to a matching abutment when clinically indicated. Given the prev-
alence of peri-implantitis reported in the literature, treatment concepts that not only aim to reduce the risk of disease onset but
also facilitate effective reintervention without compromising the implant are of critical importance.

1 | Introduction [1, 2]. Over the past decade, the impact of various factors, in-
cluding implant micro-configurations, surface modifications,
The primary objective of implant treatment is to achieve long- implant placement depth, connection types, abutment type/

term peri-implant hard and soft tissue health and stability length, soft tissue thickness, keratinized tissue, and prosthetic
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design on the peri-implant tissues have been investigated
[3-20].

The influence of implant surface characteristics on peri-implant
hard tissue response has been extensively investigated [21-25].
In this context, hybrid implants, incorporating both micro-rough
and machined surfaces in the infrabony part of the implant,
were developed to address concerns related to marginal bone
stability and peri-implant health [26-28]. The rationale for this
design was based on the suggestion that lower bacterial adhe-
sion was exhibited at the machined part of these implants [29].
Investigations stated that, although hybrid implants may limit
bacterial colonization at the machined coronal surface, this ef-
fect may be accompanied by reduced osteoblastic activity in that
region [30]. Nevertheless, stable marginale bone levels have been
reported for hybrid implants [31]. Overall, literature provides het-
erogenous findings regarding the biological and clinical implica-
tions of hybrid implants. Clinical studies comparing hybrid and
micro-rough surfaces showed no significant differences in radio-
graphic, clinical, microbiological characteristics and in the risk of
peri-implantitis [32, 33]. Additionally, a study evaluating different
implant surfaces in the transmucosal portion of the implants re-
ported comparable progression of experimental mucositis be-
tween surface types [34]. However, it has been stated that exposed
micro-rough surfaces could hinder effective plaque removal [35],
and untreated peri-implantitis has been shown to progress more
rapidly on moderately rough surfaces than on polished surfaces
[36]. These observations suggest that exposure of micro-rough
surfaces may increase susceptibility to peri-implant diseases.

Furthermore, various aspects of the selected abutments were
discussed in the literature with regards to their impact on peri-
implant tissues [37-43]. The influence of connection types and
connection stability on peri-implant tissues has been assessed in
previous studies [37, 38]. Traditionally, soft tissue level implants
were exclusively restored with abutment types matching the di-
ameter of the implant—the so-called matching connection. The
introduction of dental implants that share the same connection
across bone- and tissue-level implant designs enabled multiple
options for implant-supported restorations. Thus, non-matching
abutment types could be used to restore soft-tissue level im-
plants (Figure 1).

FIGURE1 | From left to right: Tissue level implant placed with ma-
chined/rough-transition at the bone level and restored with a matching
abutment; tissue level implant placed subcrestally and restored with a
non-matching abutment (double hybrid); bone level implant placed sub-
crestally restored with a non-matching abutment.

The aim of this case report is to present a dual-hybrid method
describing the incorporation of a hybrid approach in two aspects
of the implant-prosthetic treatment: (1) a hybrid design on the
implant surface, combining a micro-rough and machined sur-
face, and (2) a hybrid connection where one implant connection
allows for two different implant-abutment interfaces (matching/
non-matching).

In addition, in the presented case example, the peri-implant
tissue response was assessed at 2years using cone beam com-
puted tomography (CBCT) and ultrasonography and at 3years
using CBCT.

2 | Clinical Considerations

2.1 | Patient Information, Clinical Findings,
Diagnostic Assessment, and Treatment Plan

Patient consent: Written informed consent was obtained prior
to treatment.

A healthy 67-year-old adult female presented with localized in-
flamed gingiva, circumferential bone loss, deep probing pocket
depth, bleeding on probing, and mobility grade 2 (Miller classi-
fication) at the upper right first molar and second premolar. The
radiographic evaluation using CBCT revealed that booth teeth
presented with radiologically insufficient root canal treatments,
periapical radiolucency and attachment loss (Figures 2 and 3).
Upper right first molar and second premolar were deemed hope-
less. Consequently, the treatment plan included extraction and
tooth replacement using implant-supported fixed dental prosthesis
with an immediate placement and delayed loading protocol (1C).

2.2 | Therapeutic Intervention
2.2.1 | Surgical Phase
The procedure was performed under local anesthesia (lido-

caine 2% with epinephrine 1:100’000). The upper right second
premolar and first molar were extracted in the least traumatic

FIGURE2 | Initial CBCT of the upper right first molar.
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FIGURE3 | Initial CBCT showing the upper right second premolar.

FIGURE4 | Panoramic radiograph after implant placement.

manner, preserving the surrounding soft and hard tissues. The
sockets were debrided using a curette to remove remnants of
ligaments and/or granulation tissues. The osteotomy was per-
formed following a non-guided computer-assisted implant sur-
gery [44], and two one-piece soft-tissue level implants with a
1.8 mm smooth neck height (Straumann TLX SP Implant Study;
Straumann AG) were placed subcrestally using a 1-C placement
and loading protocol [45, 46]. Primary stability was achieved,
and bone grafting material (Bio-Oss Granules; Geistlich Pharma
AG) was used to graft the extraction socket and bone defects
around the dental implants [47, 48]. Prefabricated healing abut-
ments were inserted, and the implants were left for transmuco-
sal healing (Figure 4). Follow-up was performed at 2weeks after
implant placement. A standard healing process without any
signs of adverse events was observed.

2.2.2 | Restorative Phase

Three and a half months after implant placement, scan bod-
ies (Straumann CARES RB Mono Scanbody; Straumann
AG) were attached to the implants, and a digital intraoral
scan was performed using an intraoral scanner (TRIOS;

FIGURES5 | Clinical situation at restoration delivery.

3Shape). Implant-supported single-unit fixed dental prosthe-
ses were designed to fit onto non-matching titanium-base
implant abutments (Figure 1, central). The abutments used
in this case had a gingival height of 2.5mm and 3.5mm (im-
plant region first molar and second premolar, respectively).
Subsequently, screw-retained CAD/CAM monolithic zirconia
prostheses were subtractively manufactured by milling and
were extraorally bonded to prefabricated titanium abutments
(Straumann Variobase RB; Straumann AG). Upon delivery,
the seating of the crowns, the contact points, and occlusal
contacts were controlled and adjusted if needed (Figure 5).
The restorations were delivered 1 month after the digital im-
pression was taken. The screws were torqued to 35Ncm, and
screw access holes were closed using polytetrafluoroethylene
tape and composite resin.

2.3 | Follow Up and Outcomes

Follow-up examinations were performed at 1, 2, and 3years
after implant placement. Clinical and radiographic examina-
tions were performed at the follow-up visits. Clinical exam-
inations showed no signs of inflammation. Stable and healthy
tissue conditions were observed (Figures 6-8). Peri-apical
radiograph and CBCT examinations showed stable marginal
bone levels at the level of the implant shoulder for both implants
(Figures 9-12), when comparing the vertical distance between
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FIGURE 6 | Periapical radiograph at 1year follow-up.

FIGURE 7 | Clinical situation at 2-year follow-up after implant
placement.

the implant shoulder and the first bone-to-implant contact be-
tween the different time points. At the 2year follow-up visit,
high-frequency ultrasonography examination was performed
at the implant sites to assess further the peri-implant hard and
soft tissues, echointensity of the supracrestal soft tissue, and
blood flow, as previously described (Figures 13 and 14) [49-51].
The ultrasound scans showed stable bone levels at the level
of the implant shoulder at both sites, with no signs of buccal
bone dehiscence. The supracrestal tissue height was 2.59 and

FIGURE 8 | Clinical situation at 2-year follow-up after implant
placement.

FIGURE 9 | Bucco-oral cross-section of implant regio upper right
first molar at 2-year follow-up after implant placement.

1.43mm for implant in regio first molar and second premolar,
respectively. A thick peri-implant mucosa was observed at
the level of the dual-hybrid abutment compartment (2.46 mm
for the implant regio first molar and 3.27 mm for the implant
regio second premolar). The echointensity of the supracrestal
soft tissue was 121.75GL at the implant regio first molar and
131.82GL at the implant regio second premolar. Tissue perfu-
sion was uniform and within normal limits at the examined
region of interest. Ultrasonographic outcomes are depicted in
detail in Table 1.

There were no adverse events during the treatment or in the fol-
low-up period.

4
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FIGURE 10 | Bucco-oral cross-section of implant regio upper right
second premolar at 2-year follow-up after implant placement.

3 | Discussion

The presented case, restoring subcrestally placed tissue-level
implants using non-matching abutments, resulted in stable ra-
diographic marginal bone levels at the level of the implant shoul-
der at 3years after implant placement.

When assessing marginal bone and soft tissue level changes
around dental implants, various factors such as the implant-
abutment interface, emergence angle, and profile of prosthetic
components have been discussed [6, 7, 11]. The implant-
abutment interface was evolved with the development of non-
matching implant abutments, introducing a horizontal offset
between the implant shoulder and the implant-abutment junc-
tion [14]. The objective of non-matching implant abutments
is to move the implant-abutment junction away from the cr-
estal bone to reduce bone remodeling around dental implants
[14]. This type of implant-abutment interface is utilized when
restoring bone-level implants, whereas tissue-level implants
were typically restored using a matching abutment type.
Additionally, the placement depth of different implant types
in relation to the crestal bone levels was assessed. Tissue-level
implants were associated with increased bone remodeling
when placed subcrestally [15, 16]. Therefore, it was tradition-
ally recommended to position the transition between the rough
and machined surface epicrestally to minimize the amount of
bone remodeling [15, 16]. Furthermore, a study comparing
bone level changes around non-matching implant-abutment
interfaces in implants with and without a machined collar
placed at different levels in relation to the crestal bone showed

FIGURE 11 | Bucco-oral cross-section of implant regio upper right
first molar at 3-year follow-up after implant placement.

no significant differences between the two implant groups,
even if the implants were placed subcrestally [17, 19]. Another
study showed the influence of the implant-abutment interface
in implants with a machined collar placed at different levels in
relation to the crestal bone comparing an internal Morse taper
connection and an external hex connection; within this study
the internal Morse taper connection exhibited better results
in regard to marginal bone level changes [18]. A clinical study
evaluating the impact of non-matching abutments on implants
with a machined collar showed no difference in results com-
pared to matching abutments. However, the sample size was
very limited and the follow-up period only included 6 months
[37]. Furthermore, studies have shown that the implant-
abutment connection design might influence the connection
stability during loading and the potential microgap and might
therefore have an influence on the peri-implant bone remod-
eling [38]. Therefore, it could be assumed, that with a stron-
ger and more stable implant-abutment connection, there will
be less biological impact on the peri-implant tissues. These
findings lead to the question of whether the bone remodeling
associated with subcrestally placed tissue-level implants is in-
fluenced by the machined collar, the typically utilized match-
ing implant-abutment interface or the type and stability of
implant connection and suggest that this rather appears to be
a multifactorial process. Furthermore, marginal bone levels
might be influenced by bone compression at time of implant
placement. As illustrated in Figure 1 we suggest the use of
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FIGURE 12 | Bucco-oral cross-section of implant regio upper right
second premolar at 3-year follow-up after implant placement.

an implant without a tulip; if an implant with a tulip is used
as presented in the case report, a profile drill can be used if
needed to reduce bone compression.

Additionally, as a further factor, the literature states that a short
supracrestal tissue height was associated with marginal bone
loss due to the physiological establishment of the peri-implant
soft tissues, independently of the implant design (bone level ver-
sus tissue level implants) or restorative design (matching versus
non-matching) [20].

Dental implants that incorporate the same implant-abutment
connection for both bone- and tissue-level implants enable the
restoration of a tissue-level implant with either a matching or
non-matching implant abutment. The use of a non-matching
abutment type on a tissue-level implant in the presented case
and the thereby created wide horizontal offset might potentially
explain the stable marginal bone levels observed during the fol-
low-up. This horizontal offset might allow more space for the
soft tissues to establish a biological seal around the implant, re-
ducing the extent of bone remodeling [6, 7]. In this context, in
the presented case report this horizontal offset could have been
already incorporated in the utilized healing abutments during
the healing period.

The abutment used in the presented case had a gingival height
of 2.5 and 3.5mm (first molar and second premolar, respec-
tively). Studies suggest that the height of the abutment and
the thereby changed position of the cement junction might

influence the peri-implant tissues. Even though this interac-
tion still needs to be further evaluated in in vivo studies, it
was recommended to select an abutment height that allows
an abutment-restorative material interface location suffi-
ciently distanced from the bone but still in a submucosal po-
sition generating sufficient space for an optimal emergence
profile [39, 40]. Furthermore, studies have reported a positive
impact of narrow abutment designs on peri-implant tissue sta-
bility compared to wider abutment design [6, 7, 41-43]. The
selected abutment design (width and height) in the presented
case might have positively influences the outcome in regard to
peri-implant tissue preservation.

The process of osseointegration around different implant
surfaces has been evaluated in multiple studies. The results
showed an optimal bone response and the highest level of bone-
to-implant contact for moderately rough implant surfaces with
a Sa level of between 1 and 2um and an Sds of 50% [21-23].
Moderately rough and rough implant surfaces were associated
with enhanced bone integration compared to smooth and min-
imally rough surfaces [23]. According to the manufacturer,
the implants used in the presented case have a surface rough-
ness of 1-2pum at the rough surface and a surface roughness
of 0.1-0.2um in the machined part. Histological analyses have
shown lower bone-to-implant contact values on machined im-
plants, and further studies have reported a bone remodeling at
the machined part of tissue level implants [15, 24]. A previously
mentioned clinical study comparing hybrid and fully etched
implants over an observation period of 5years showed similar
bone regression for both groups in the first 6 months after load-
ing; afterwards, they reported significantly different marginal
bone level changes between the groups. However, these bone
level changes were self-limiting and did not exceed a change
from baseline of 1.2mm [32]. Although the radiographic ex-
amination in the presented case report showed marginal bone
levels exceeding the machined parts of the implants, the his-
tological osseointegration in the machined part of the implant
placed in the presented case is questionable based on the lit-
erature [15, 23]. Nevertheless, some studies showed osseointe-
gration around machined surfaces [25]. However, the results
still question the widespread opinion suggesting that subcre-
stally placed tissue-level implants are inevitably associated
with marginal bone remodeling due to the machined implant
neck. As observed in Figures 7 and 8, the peri-implant bone
level was located of at the implant shoulder or coronally in the
presented case.

Bone remodeling is further influenced by the implant placement
and loading protocol and the possible use of bone graft materials.
In the presented case, an immediate implant placement in com-
bination with a xenogeneic bone graft material was performed.
Immediate implants placement should only be performed after
careful case selection since it can carry an additional risk for
early implant loss and complications. It was reported that im-
mediate implant placement should be avoided in extraction sites
with severely damaged sockets with more than 50% loss of one
or more walls, since this could result in inferior clinical, radio-
graphic and patient-reported outcomes [46].

Furthmore, it was stated that grafting procedure at immediate
implant placement are integral component of the procedure [46].
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Intensity (unweighted)

FIGURE 13 | High-frequency ultrasonographic examination and echo-intensity analysis of the supracrestal soft tissue compartment. “Cr” identi-
fies the implant-supported crown, “Ab” the abutment, “ST” the soft tissue, and “BB” the buccal bone.

The used grafting material was shown to have a slow resorption
rate leading to volume-stable results [47, 48].

The presented dual-hybrid approach offers an array of possible
combinations among implant, abutment, and implant place-
ment options. Additionally, hybrid-surface implants when
placed subcrestally and restored using a non-matching implant
abutment may result in an optimized peri-implant tissue pres-
ervation by incorporating the advantages of a horizontal offset
at the implant-abutment interface (known from bone-level im-
plants) to the treatment with tissue-level implants. Hereby, a
stable implant-abutment connection is essential, as subcrestal
placement of tissue-level implants effectively converts them
into a bone-level configuration, thereby potentially negating a
key advantage: the relocation of the implant-abutment inflam-
matory infiltrate away from the crestal bone. Furthermore, in
contrast to classic hybrid implants [28] that retain threads in
the machined part, this design offers improved conditions for
reintervention in case of peri-implant disease with marginal
bone loss; the presence of a thread-free machined part facili-
tates peri-implantitis treatments to resolve the peri-implant in-
flammation and allows for adequate hygiene without the need
for implantoplastic procedures. Since this part is machined and
does not involve any threads, patients would be able to clean this
area properly in case of exposure due to peri-implant diseases

without any implantoplastic procedures. Additionally, in cases
of tissue loss and exposure of the implant-abutment interface, a
new restoration using a matching abutment type can be deliv-
ered, thereby facilitating oral hygiene measures in this clinical
scenario. A further advantage of this concept lies in the reduced
diameter of prosthetic components. Often, particularly in pre-
molar areas, the mesiodistal distance at the crestal bone level is
significantly wider than the mesiodistal distance dimension of
the edentulous gap. In cases where there is optimal bone avail-
able, this concept would also allow for placing a larger implant
and then reducing the diameter of prosthetic components to
match the mesiodistal prosthetic space.

The exploration of this approach and the outcomes from the pre-
sented case undoubtedly provoke contemplation on whether this
design could serve as a preventive measure against implant bio-
logical and esthetic complications. Moreover, it prompts a broader
inquiry into whether all implant variations should accommodate
both matching and non-matching connection options.

Limitations of the presented case include its case-report na-
ture, the rather short follow-up period and the lack of a histo-
logical evaluation of the osseointegration in the coronal part.
Additional research and clinical trials are needed to validate the
presented approach.
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Color Doppler Velocity ~ Power Doppler Intensity

Power Doppler Intensity

Color Doppler Velocity

FIGURE 14 | Color and power Doppler ultrasonographic assessment at the midfacial aspect of the implants.

TABLE 1 | Ultrasonographic outcomes obtained at the last follow-

up visit.
Implant Implant upper

Ultrasonographic upper right right second
outcomes first molar premolar
STH (mm) 2.59 1.43

MT (mm) 2.46 3.27

EI (mean +SD) (GL) 121.75+27.61 131.82+39.42
CDV (cm/s) 0.31 0.28

PD Int (cm/s) 0.11 0.09

Abbreviations: CDV, color Doppler velocity; EI, echointensity; GL, gray levels;
MT, mucosal thickness, measured at the level of the dual-hybrid compartment;
PD Int, power Doppler intensity; SD, standard deviation; STH, supracrestal
tissue height, measured from the bone to the soft tissue margin.

4 | Summary

This case report describes soft tissue level implants that were
clinically restored using non-matching abutment types.
Importantly, the shared connection design between tissue- and
bone-level implants allows for future conversion to matching

abutments if clinically indicated, offering enhanced restor-
ative flexibility. The results show very positive tissue contours
and stable marginal bone levels up to 3years. Further studies
are needed to validate the presented approach. This offers an
alternative approach that may complement existing strategies
for maintaining peri-implant tissue stability and suggests that
further investigation into the implant-abutment connection is
warranted. These connections should be versatile enough to ac-
commodate not only the most effective tissue-preserving config-
uration but also the potential need for subsequent intervention
without jeopardizing the implant itself.
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