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Abstract: The prosthetic emergence profile is a factor potentially affecting marginal bone
level around dental implants. The aim of this review is to provide a comprehensive analysis
of the influence of the prosthetic emergence profile on peri-implant marginal bone-level
stability. The marginal bone level is an important parameter in implant dentistry, reflecting
the stability of dental implants, and it is a critical indicator of long-term implant success.
Minimizing marginal bone loss around dental implants is a key factor for maintaining
implant function, supporting peri-implant soft tissues, and achieving predictable aesthetic
outcomes. The scientific literature presents various examples of evidence on the influence
of emergence angle and prosthetic designs on marginal bone loss. Several studies suggest
that emergence angles exceeding 30° and convex prosthetic designs may increase the
risk of peri-implantitis and bone resorption, while others find no significant correlation.
Moreover, several studies demonstrated the positive influence of taper joint connections
on marginal bone stability. Although the current literature remains diverse, it is essential
to prioritize cleanability and minimize plaque accumulation for a successful implant-
prosthetic restoration. Proper maintenance and a continuous follow-up to monitor marginal
bone loss are beneficial for obtaining stable and optimal long-term results.
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1. Introduction

The influence of the prosthetic emergence profile on the marginal bone level is a critical
consideration in implant dentistry, as it can significantly affect the stability and health of
peri-implant tissues. The emergence profile refers to the contour of the implant-prosthetic
rehabilitation as it transitions from the implant platform to the prosthetic crown. This
design impacts both the mechanical and biological aspects of peri-implant tissue health,
influencing outcomes such as marginal bone stability, soft tissue adaptation, and the overall
aesthetic integration of the restoration. An optimized emergence profile minimizes undue
stress on the surrounding tissues, promotes soft tissue attachment, and reduces the risk
of inflammatory responses [1-3]. Several studies demonstrated that gradual and well-
designed transitions in the emergence profile improve tissue sealing and limit bacterial
colonization, which are crucial for marginal bone preservation [4,5].

Conversely, abrupt transitions or poorly designed prosthetic contours may result
in the overloading of peri-implant tissues, leading to increased plaque accumulation,
inflammatory reactions, and subsequent bone resorption [6]. The concept of biologic width,

Medicina 2025, 61,517

https://doi.org/10.3390/medicina61030517


https://doi.org/10.3390/medicina61030517
https://doi.org/10.3390/medicina61030517
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/medicina
https://www.mdpi.com
https://orcid.org/0000-0003-4902-7813
https://orcid.org/0000-0002-4971-9361
https://orcid.org/0000-0003-1226-7565
https://doi.org/10.3390/medicina61030517
https://www.mdpi.com/article/10.3390/medicina61030517?type=check_update&version=1

Medicina 2025, 61,517

2 of 10

defined as the soft tissue dimension necessary for the stable integration of peri-implant
tissues, is also intrinsically linked to prosthetic emergence design. The disruption of this
critical zone can trigger bone remodeling as tissues attempt to re-establish a protective
barrier [7]. Moreover, recent advances in digital workflows and CAD/CAM technologies
have facilitated the precise customization of emergence profiles, offering a promising
approach to optimize marginal bone preservation and long-term clinical outcomes [8-10].

The growing body of evidence underscores the necessity of integrating biologically
driven and mechanically sound designs into the prosthetic phase of implant treatment.
By prioritizing these aspects, clinicians can ensure enhanced peri-implant health, reduced
complications, and improved patient satisfaction.

2. Features of Different Prosthetic Emergence Profiles

The features of prosthetic emergence profiles in implant dentistry are critical for achiev-
ing both functional success and aesthetic harmony, as they may influence the adaptation of
peri-implant soft tissues and the preservation of marginal bone levels. Emergence profiles
are classified primarily into concave, convex, and straight designs, each offering unique
advantages and considerations. A schematic example of the various emergence profile
designs is shown in Figure 1.

0

Figure 1. Schematic example of (A) concave, (B) convex, and (C) straight emergence profiles.

C

Concave emergence profiles taper inward from the implant platform to the prosthetic
crown, creating space for soft tissue proliferation and improving vascularization, which
enhances soft tissue thickness and stability. This design is particularly favorable in the
anterior region, where aesthetics is a priority, as it facilitates a natural transition and
minimizes marginal bone loss [4,11,12]. However, excessive concavity may compromise
mechanical strength and make restoration maintenance more challenging [13].

Convex emergence profiles, characterized by their outward curvature, provide struc-
tural support to the soft tissues and may be suitable for areas requiring additional volume.
However, this design can increase the risk of plaque accumulation and impair soft tissue
adaptability if not properly tailored to the patient’s anatomy. Convex profiles are often
used cautiously, as excessive pressure on the soft tissue may result in inflammation or bone
remodeling [14,15]. Straight profiles, offering a neutral and linear transition between the
implant platform and the prosthetic crown, are commonly employed in posterior regions
where aesthetics are less critical but functional and hygienic considerations dominate. This
design is easier to maintain and poses minimal impact on peri-implant tissues, making it a
practical choice in many clinical scenarios [16].

The selection of the appropriate emergence profile depends on various factors, in-
cluding the patient’s soft tissue biotype, implant position [17], prosthetic requirements,
and aesthetic demands. Thin biotypes often benefit from concave profiles to promote
tissue thickening, while thick biotypes may tolerate convex designs without compromising
soft tissues stability. Indeed, recent evidence suggests that the thin gingival phenotype
is one of the main risk factors leading to marginal bone loss [18]. From this perspective,
it appears to be of utmost importance to correctly manage the emergence profile of the
implant-prosthetic restoration, especially in cases characterized by a thin phenotype.
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Advances in digital workflows and CAD/CAM technology have revolutionized the
customization of emergence profiles, enabling precise tailoring to the patient’s specific anatom-
ical and functional needs [9]. These technological advancements contributed significantly to
peri-implant health by reducing biological complications and enhancing the predictability of
clinical outcomes [19,20]. Careful planning and the execution of emergence profile design are
essential for achieving long-term success in implant-supported restorations.

3. Assessing Marginal Bone Level

Marginal bone level is a fundamental parameter in implant dentistry, as it reflects the
biological and mechanical stability of dental implants and serves as a critical indicator of
long-term success [21]. The preservation of marginal bone level is essential for maintaining
implant function, supporting peri-implant soft tissues, and achieving predictable aesthetic
outcomes. Stable peri-implant marginal bone is crucial for preventing complications such as
implant thread exposure, increased bacterial colonization, peri-implantitis, and eventually
implant failure. Numerous factors are capable of influencing marginal bone level, including
implant design, surface characteristics, surgical technique, loading protocols, the emergence
profile of the prosthesis, and the patient’s oral hygiene and systemic health [22-24]. The
proper understanding and management of these factors play a pivotal role in minimizing
bone loss, which is often associated with mechanical overload, inflammatory responses, or
inadequate soft tissue adaptation.

The assessment of marginal bone level is typically performed using radiographic
techniques, which are indispensable tools for monitoring peri-implant bone remodeling
over time. Standardized periapical radiographs are commonly used for two-dimensional
evaluations, whilst cone-beam computed tomography (CBCT) provides three-dimensional
imaging for enhanced accuracy and spatial resolution [25]. Indeed, two-dimensional
imaging allows one to evaluate the mesial and distal bone level but does not provide the
assessment of the buccal and lingual bone plates. This limitation is particularly important
in those cases where the goal is to evaluate the effects of regenerative procedures, such
as bone augmentation performed in conjunction with delayed or immediate implant
placement [26]. Radiographs are commonly taken immediately after implant placement
to verify implant position and to establish a baseline to detect potential changes during
follow-up visits. Quantitative assessment involves measuring the vertical distance from the
implant platform or shoulder to the first visible bone-to-implant contact point. According
to widely accepted criteria, bone loss within 1.5-2.0 mm in the first year after implant
placement and no more than 0.2 mm annually thereafter is considered acceptable [27-29].
Significant deviations from these values may indicate complications such as peri-implantitis
or excessive mechanical stress, requiring timely intervention.

Advances in digital imaging and software have enhanced the accuracy of bone-level
measurements, allowing clinicians to detect subtle changes that may not be evident during
clinical examination. Additionally, the longitudinal monitoring of marginal bone-level
aids in the early identification of risk factors, such as insufficient soft tissue sealing or
improper prosthetic design, enabling proactive adjustments to treatment plans. Overall,
the meticulous evaluation and preservation of marginal bone level are indispensable for
ensuring the long-term success and functionality of implant-supported restorations, as well
as maintaining patient satisfaction and confidence in treatment outcomes.

4. Implications in Patient Treatments Outcomes

The implications of marginal bone-level stability on patient treatment outcomes in
implant dentistry are far-reaching, directly impacting both the functional and aesthetic
success of the restoration as well as the overall patient experience. Marginal bone stability
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is essential for maintaining the health of peri-implant tissues, which serve as a biological
barrier protecting the implant from microbial invasion and inflammation. When marginal
bone level is preserved, patients typically benefit from improved implant longevity, reduced
risk of complications, and enhanced quality of life, as they experience fewer clinical issues
and greater satisfaction with their treatment [22,30]. Conversely, bone loss beyond clinically
acceptable thresholds—commonly defined as 1.5-2.0 mm in the first year and no more
than 0.2 mm annually—can lead to several adverse outcomes, including peri-implantitis
and aesthetic failures. This is particularly problematic in the anterior aesthetic region,
where even minor alterations in soft and hard tissue contours can compromise the natural
appearance of the restoration [29,31].

Marginal bone loss can also exacerbate systemic health conditions, as it is often linked
to increased inflammatory burden. For patients with systemic conditions such as diabetes,
osteoporosis, or a history of periodontitis, this can further complicate treatment and increase
the risk of implant failure [32,33]. The interplay between marginal bone loss and systemic
health underscores the need for personalized treatment strategies that consider the patient’s
overall medical history, bone quality, and compliance with maintenance protocols. Effective
management includes precise surgical and prosthetic planning, such as selecting implants
with favorable designs (e.g., platform-switching configurations) and ensuring optimal
emergence profiles to minimize stress on peri-implant tissues [4,9].

Advanced diagnostic technologies, including digital imaging and software tools, have
significantly improved the ability to monitor marginal bone level over time. These tools al-
low for the accurate assessment of peri-implant bone changes, facilitating early intervention
when necessary and reducing the likelihood of severe complications. Regular follow-up
visits, thorough patient education on oral hygiene practices, and professional maintenance
protocols are crucial in mitigating bone loss and enhancing long-term outcomes [34]. In
sum, the preservation of the peri-implant marginal bone level is a cornerstone of implant
dentistry, integral to achieving durable, functional, and aesthetically pleasing results while
ensuring a positive impact on the patient’s overall health and satisfaction.

5. Implications for Clinicians

For clinicians, the implications of marginal bone level in implant dentistry are exten-
sive and directly impact every stage of the treatment process, from initial assessment and
planning to long-term maintenance and follow-up care. Marginal bone stability influences
not only the longevity of the implant but also the surrounding soft tissues, the aesthetic out-
comes, and the overall patient satisfaction. Therefore, clinicians must approach treatment
with a comprehensive understanding of the factors affecting marginal bone level, including
surgical techniques; prosthetic designs; loading protocols; and patient-specific variables
such as bone quality, soft tissue biotype, systemic health, and oral hygiene practices [33,35].

During the planning phase, the clinician’s choice of implant system and design plays
a critical role in bone preservation. Implants with platform-switching designs or surface
modifications, such as roughened surfaces, have been shown to mitigate crestal bone loss by
promoting better stress distribution and facilitating early osseointegration [4,32]. Advances
in digital technology, including three-dimensional imaging and computer-aided surgical
guides, allow for highly accurate implant placement and the customization of emergence
profiles, reducing the risk of bone loss caused by biomechanical or biological factors.
Surgical techniques that minimize trauma, such as flapless approaches, are particularly
important in preserving marginal bone following implant placement.

In the restorative phase, the timing and protocol of prosthetic loading are critical consid-
erations. Excessive occlusal forces or premature loading can result in mechanical overload and
inflammatory responses, leading to increased bone remodeling and subsequent peri-implant
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bone loss. Clinicians must carefully evaluate the patient’s occlusion and select prosthetic
designs that distribute forces evenly to prevent excessive stress on peri-implant bone [36,37].
Long-term maintenance is equally important, as monitoring marginal bone level through
radiographs and clinical assessments allows for early detection of potential issues, such as
peri-implant peri-implantitis. Radiographic evaluation should be conducted at baseline and
during regular follow-up visits (Figure 2), with precise measurement techniques to identify
any deviations from expected patterns of bone remodeling [38].

Figure 2. Radiographic evaluation of two different implant-prosthetic cases at baseline (A,C) and at
4 (B) and 8 (D) years of follow-up.

Clinicians also bear the responsibility of educating patients on the importance of
peri-implant hygiene and compliance with maintenance protocols. This involves clear
communication about the role of daily oral hygiene, professional cleaning, and adherence
to follow-up appointments in preventing complications that may compromise marginal
bone stability. For patients with systemic conditions, additional precautions and tailored
maintenance plans are essential to mitigate the heightened risk of bone loss [32]. The ability
to preserve marginal bone level ultimately reflects the clinician’s expertise in integrating
advanced technologies, evidence-based protocols, and patient-centered care strategies. The
effective evaluation and management of the marginal bone level not only enhances the
predictability of treatment outcomes but also reinforces patient trust and satisfaction, which
are vital to the success of implant therapy in clinical practice.

6. Evidence from the Literature

Evidence from the literature is varied on the influence of prosthetic design, vertical
platform discrepancies, and emergence angles (EAs) on the preservation of marginal bone
level and peri-implant tissue health.

Yi et al. [39] found a significant correlation between prosthetic features and the de-
velopment of peri-implantitis. According to their results, over-contoured restorations and
EAs > 30° were associated with higher marginal bone loss and the risk of developing peri-
implantitis. Convex profiles and splinted-middle implants showed the highest prevalence,



Medicina 2025, 61,517

6 of 10

likely due to reduced hygiene accessibility. Tissue-level implants had lower peri-implantitis
rates than bone-level implants, while the crown-to-implant (C/I) ratio was not a significant
factor, potentially due to variations in implant length and depth. The authors concluded
that avoiding over-contouring, optimizing EAs, and designing restorations might improve
cleanability for better implant outcomes. Inoue et al. [40] provided a comprehensive mul-
tivariate analysis, revealing that taper joint connections and EAs between 20° and 40°
were significantly associated with reduced marginal bone loss. The authors highlighted
the biomechanical advantages of taper joints, which promote better load distribution and
minimize micromovement at the implant-abutment interface, reducing the risk of bone
resorption. Additionally, 20°-40° EAs allowed for optimal soft tissue adaptation and stress
distribution, further contributing to marginal bone stability. Interestingly, factors such
as the retention type (cemented vs. screw-retained) and abutment material showed less
consistent effects on bone loss, indicating a need for individualized assessment in clinical
decision-making. Other articles focused on this kind of connection, showing favorable
mechanical results from in vitro and in vivo models [41-44].

Lin et al. [45] explored the morphology of peri-implant tissues around implant-prosthetic
restorations with varying EAs, particularly in cases where free gingival grafting was per-
formed to augment peri-implant soft tissues. The study found that EAs exceeding 30° were
associated with increased marginal bone loss and reduced vertical soft tissue thickness, further
compromising the peri-implant seal. These results suggested the importance of designing
conservative emergence profiles to facilitate effective soft tissue integration and prevent plaque
accumulation, both of which are critical for maintaining crestal bone stability.

The findings by Montaruli et al. [46] were also in agreement, reporting a critical role
of prosthetic factors in minimizing marginal bone loss around implants. While internal
connections showed trends for improved short-term stability, external connections remain
widely used for their established longevity. Cement-retained restorations with EAs over
30° were strongly linked to increased bone loss, having a greater impact than platform
switching. Implant length also influenced outcomes, with shorter implants showing
reduced marginal bone remodeling, while factors like crown-to-implant ratio and healing
protocol showed no significant correlation. Another study by Lin et al. [47] focused on
the effects of vertical platform discrepancies and splinting on adjacent implants, finding
that a platform height difference exceeding 0.5 mm was significantly associated with
higher marginal bone loss. Furthermore, splinted crowns demonstrated greater bone loss
compared to non-splinted restorations, suggesting that splinting can exacerbate stress
transfer and hinder effective hygiene access. This study emphasized the importance of
achieving precise implant positioning and minimizing discrepancies during placement to
optimize long-term outcomes. The findings also highlighted that restorations such as three
splinted adjacent crowns were associated with the highest rates of bone loss, reinforcing
the need for the careful consideration of prosthetic design in multi-implant cases.

As a matter of fact, the exact causes of implant-threatening marginal bone loss are
unclear, with other factors potentially contributing to this effect, including implant design
and surface [48], as well as emergency angle and profile.

Interestingly, Katafuchi et al. [49] reported that for bone-level implants, a restoration
with EAs exceeding 30° on at least one proximal surface was associated with a higher occur-
rence of peri-implantitis, particularly when combined with a convex profile. Restorations
with wide EAs and convex profiles were reported to negatively affect peri-implant health
and heighten the likelihood of developing peri-implantitis. To reduce this risk, shallower
EAs paired with a straight or concave profile were thus recommended. On the other hand,
tissue-level implants showed no correlation between EAs or profiles and the incidence
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of peri-implantitis, meaning no specific recommendations can be made regarding these
factors for tissue-level implants.

However, other studies report an absence of a relationship between MBL and prosthetic EAs.

Hentenaar et al. [50] investigated the impact of cervical crown contour on MBL and
peri-implant soft tissue health around platform-switched, posteriorly placed, two-piece
implants over a 5-year period. Mean crown angles did not exceed 18.7°, and no correlation
was observed between EAs and marginal bone loss or peri-implantitis. Clinical parameters,
including gingival health and probing depths, indicated high levels of peri-implant health,
with no cases of peri-implantitis reported. The authors concluded that platform-switched
implants, when restored with customized superstructures, maintained favorable hard and
soft tissue conditions regardless of crown contour.

Lops et al. [51] observed bone stability with mean EAs of 45°, differing from findings
that suggested lower angles (20°—40°) might be more favorable. As no significant differences
in bleeding and plaque indices were found, the authors suggested that EAs > 30° might
not pose a risk for peri-implant health. Contrasting results, like those from Katafuchi
et al. [49], linked higher EAs with increased risk to develop peri-implantitis, particularly in
non-platform-switched implants. However, in this study, marginal bone loss was minimal
(0.06 mm) regardless of EAs, aligning with previous findings on implants with platform-
switching designs. The study’s limitations included the inability to assess the vestibular
aspect of the bone and control confounding factors affecting bone stability. Despite these
constraints, the findings suggested that, with stable implant-abutment connections, EAs
between 30° and 50° did not significantly affect MBL stability.

Differences in the marginal bone loss were not detected by Wang and collaborators [52].
Their study examined the impact of emergence profile design, guided by the mucosal width-
to-height (W /H) ratio, on soft tissue stability and bone resorption around molar implants.
Using a baseline supracrestal soft tissue thickness of >2 mm, the experimental group with a
modified emergence profile (W /H ratio of 1.3) exhibited significantly less gingival recession
and reduced probing depth (PD) compared to the control group. Smaller EAs (32.4°), mea-
sured with precise digital modeling, further supported gingival margin stability, consistent
with findings linking excessive angles to peri-implantitis. Although bone loss differences
were not statistically significant, reduced PD minimized biological risks. Variations in W/H
ratios were attributed to differences in implant-system connections, with higher stability
yielding better outcomes.

Similarly, Kou et al. [53] did not find a correlation between EAs > 30° with peri-implantitis
and early MBL, although both bone-level and tissue-level implants were included in the study.
However, site-specific variations were noted, with 80% of anterior implants having angles
below 30°, compared to 60% of molar implants exceeding this threshold.

Finally, a study by Cinquini et al. [54] found no significant influence of the prosthetic
EAs on marginal bone loss over time, regardless of whether alveolar ridge preservation
procedures were performed or the post-extraction site underwent spontaneous healing.

The results of this review should be interpreted with caution. Indeed, the main limita-
tion of this review is its narrative design, as no systematic approach was adopted, and no
meta-analyses were conducted. However, although the current literature on the influence
of prosthetic emergence profile remains controversial, it is essential to prioritize cleanability
and minimize plaque accumulation for successful implant-prosthetic restoration. Further
research should focus on improving the choice of emergence profile, optimizing biome-
chanical stability, ensuring even force distribution, and preventing stress concentration on
surrounding tissues. The EAs should promote soft tissue adaptation, maintaining a stable
mucosal seal while minimizing plaque accumulation to facilitate hygiene and long-term
maintenance. In the anterior region, aesthetic integration is needed to achieve a natural
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transition between the restoration and soft tissues. Monitoring both marginal bone level
and soft tissue response over time may also help the assessment of peri-implant health and
stability. Long-term follow-up studies are needed to assess how different profiles might
influence tissue stability and implant success rates over time.

7. Conclusions

The relationship between EAs and marginal bone loss is still debated in the literature,
as many factors appear to concur to maintain peri-implant tissues stability. Indeed, the
performance of correct oral hygiene procedures, as well as a close follow-up, may promote
the achievement of stable and optimal long-term results. The early detection of variations
in peri-implant health status, along with the identification of mechanical or prosthetic
failures, may enable timely intervention to prevent further complications.

Author Contributions: Conceptualization, R.I., C.C. and A.B.; methodology, C.C., M.N. and FA ;
software, R.I; validation, M.C., FA. and A.B.; formal analysis, R.I; investigation, R.I. and C.C,;
resources, R.I; data curation, R.I., C.C. and FA.; writing—original draft preparation, R.I., C.C. and
F.A.; writing—review and editing, M.N., M.C. and A.B.; visualization, M.N. and M.C.; supervision,
A.B.; project administration, A.B.; and funding acquisition, A.B. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

Fu, J.H,; Lee, A.; Wang, H.L. Influence of tissue biotype on implant esthetics. Int. ]. Oral Maxillofac. Implant. 2011, 26, 499-508.
Insua, A.; Monje, A.; Wang, H.; Miron, R.J. Basis of bone metabolism around dental implants during osseointegration and
peri-implant bone loss. J. Biomed. Mater. Res. A 2017, 105, 2075-2089. [CrossRef]

Bambini, F; Pellecchia, M.; Meme, L.; Santarelli, A.; Emanuelli, M.; Procaccini, M.; Muzio, L.L. Anti-Inflammatory Cytokines in
Peri-Implant Soft Tissues: A Preliminary Study on Humans Using CDNA Microarray Technology. Eur. |. Inflamm. 2007, 5, 121-127.
[CrossRef]

Linkevicius, T.; Puisys, A.; Steigmann, M.; Vindasiute, E.; Linkeviciene, L. Influence of Vertical Soft Tissue Thickness on Crestal
Bone Changes Around Implants with Platform Switching: A Comparative Clinical Study. Clin. Implant. Dent. Relat. Res. 2015,
17,1228-1236. [CrossRef]

Linkevicius, T.; Apse, P; Grybauskas, S.; Puisys, A. Influence of Thin Mucosal Tissues on Crestal Bone Stability Around Implants
With Platform Switching: A 1-year Pilot Study. J. Oral Maxillofac. Surg. 2010, 68, 2272-2277. [CrossRef]

Monje, A.; Suarez, F.; Galindo-Moreno, P.; Garcia-Nogales, A.; Fu, ].; Wang, H. A systematic review on marginal bone loss around
short dental implants (<10 mm) for implant-supported fixed prostheses. Clin. Oral Implant. Res. 2014, 25, 1119-1124. [CrossRef]
Berglundh, T.; Lindhe, J. Dimension of the periimplant mucosa. J. Clin. Periodontol. 1996, 23, 971-973. [CrossRef]

Patzelt, S.B.M.; Spies, B.C.; Kohal, R.J. CAD/CAM-fabricated implant-supported restorations: A systematic review. Clin. Oral
Implant. Res. 2015, 26, 77-85. [CrossRef]

dos Reis, LN.R.; Chamma-Wedemann, C.N.; de Oliveira Silva, I.A.; Spin-Neto, R.; Sesma, N.; da Silva, E.V.E. Clinical outcomes of
digital scans versus conventional impressions for implant-supported fixed complete arch prostheses: A systematic review and
meta-analysis. J. Prosthet. Dent. 2023, in press. [CrossRef]

Nassani, L.M.; Bencharit, S.; Schumacher, F.; Lu, W.E.; Resende, R.; Fernandes, G.V.O. The Impact of Technology Teaching in the
Dental Predoctoral Curriculum on Students” Perception of Digital Dentistry. Dent. J. 2024, 12, 75. [CrossRef] [PubMed]
Abrahamsson, I.; Berglundh, T.; Lindhe, J. The mucosal barrier following abutment dis/reconnection. J. Clin. Periodontol. 1997,
24,568-572. [CrossRef]

Cinquini, C.; Parisi, E.; Baldi, N.; Miccoli, M.; Alfonsi, F; Barone, A. Esthetic Outcomes of Immediately Placed Implants with
Convergent Transmucosal Profile: A Retrospective Single-Cohort Study. Int. J. Oral Maxillofac. Implant. 2024, 1-20. [CrossRef]


https://doi.org/10.1002/jbm.a.36060
https://doi.org/10.1177/1721727X0700500302
https://doi.org/10.1111/cid.12222
https://doi.org/10.1016/j.joms.2009.08.018
https://doi.org/10.1111/clr.12236
https://doi.org/10.1111/j.1600-051X.1996.tb00520.x
https://doi.org/10.1111/clr.12633
https://doi.org/10.1016/j.prosdent.2023.09.023
https://doi.org/10.3390/dj12030075
https://www.ncbi.nlm.nih.gov/pubmed/38534299
https://doi.org/10.1111/j.1600-051X.1997.tb00230.x
https://doi.org/10.11607/jomi.11103

Medicina 2025, 61, 517 90f 10

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Siegenthaler, M.; Strauss, FJ.; Gamper, F; Hammerle, C.H.F; Jung, R.E.; Thoma, D.S. Anterior implant restorations with a
convex emergence profile increase the frequency of recession: 12-month results of a randomized controlled clinical trial. J. Clin.
Periodontol. 2022, 49, 1145-1157. [CrossRef]

Linkevicius, T.; Apse, P. Influence of abutment material on stability of peri-implant tissues: A systematic review. Int. ]. Oral
Maxillofac. Implant. 2018, 23, 449-456.

Finne, K.; Rompen, E.; Toljanic, J. Prospective multicenter study of marginal bone level and soft tissue health of a one-piece
implant after two years. J. Prosthet. Dent. 2007, 97, S79-S85. [CrossRef]

Mattheos, N.; Janda, M.; Acharya, A.; Pekarski, S.; Larsson, C. Impact of design elements of the implant supracrestal complex
(ISC) on the risk of peri-implant mucositis and peri-implantitis: A critical review. Clin. Oral Implant. Res. 2021, 32, 181-202.
[CrossRef]

Bambini, F; Orilisi, G.; Quaranta, A.; Meme, L. Biological Oriented Immediate Loading: A New Mathematical Implant Vertical
Insertion Protocol, Five-Year Follow-Up Study. Materials 2021, 14, 387. [CrossRef]

Da Silva, D.M.; Castro, F.; Martins, B.; Fraile, ].F.; Fernandes, ].C.H.; Fernandes, G.V.O. The influence of the gingival phenotype on
implant survival rate and clinical parameters: A systematic review. Evid. Based Dent. 2025. [CrossRef]

Cinquini, C.; Marchio, V.; Di Donna, E.; Alfonsi, E; Derchi, G.; Nisi, M.; Barone, A. Histologic Evaluation of Soft Tissues around
Dental Implant Abutments: A Narrative Review. Materials 2022, 15, 3811. [CrossRef]

Furuhashi, A.; Ayukawa, Y.; Atsuta, I.; Rakhmatia, Y.D.; Koyano, K. Soft Tissue Interface with Various Kinds of Implant Abutment
Materials. J. Clin. Med. 2021, 10, 2386. [CrossRef]

Fuda, S.; Martins, B.G.S.; Castro, EC.; Heboyan, A.; Gehrke, S.A.; Fernandes, ].C.H.; Mello-Moura, A.C.V.; Fernandes, G.V.O.
Marginal Bone Level and Clinical Parameter Analysis Comparing External Hexagon and Morse Taper Implants: A Systematic
Review and Meta-Analysis. Diagnostics 2023, 13, 1587. [CrossRef]

Albrektsson, T.; Zarb, G.; Worthington, P; Eriksson, A.R. The long-term efficacy of currently used dental implants: A review and
proposed criteria of success. Int. J. Oral Maxillofac. Implant. 1986, 1, 11-25.

Esposito, M.; Hirsch, ].M.; Lekholm, U.; Thomsen, P. Biological factors contributing to failures of osseointegrated oral implants,
(I). Etiopathogenesis. Eur. J. Oral Sci. 1998, 106, 721-764. [CrossRef]

Marchio, V.; Derchi, G.; Cinquini, C.; Miceli, M.; Gabriele, M.; Alfonsi, F; Barone, A. Tissue level implants in healthy versus
medically compromised patients: A cohort comparative study. Minerva Stomatol. 2020, 69, 295-301. [CrossRef]

De Bruyn, H.; Vandeweghe, S.; Ruyffelaert, C.; Cosyn, J.; Sennerby, L. Radiographic evaluation of modern oral implants with
emphasis on crestal bone level and relevance to peri-implant health. Periodontology 2000 2013, 62, 256-270. [CrossRef]

Campi, M.; Leitdo-Almeida, B.; Pereira, M.; Shibli, J.A.; Levin, L.; Fernandes, J.C.H.; Fernandes, G.V.O.; Borges, T. Inmediate
implant placement in damaged extraction sockets: A systematic review and meta-analysis of randomized controlled trials.
Quintessence Int. 2025, 56, 34-45. [CrossRef]

Carmagnola, D.; Aratjo, M.; Berglundh, T.; Albrektsson, T.; Lindhe, J. Bone tissue reaction around implants placed in a
compromised jaw. J. Clin. Periodontol. 1999, 26, 629-635. [CrossRef]

Ong, C.T.T,; Ivanovski, S.; Needleman, 1.G.; Retzepi, M.; Moles, D.R.; Tonetti, M.S.; Donos, N. Systematic review of implant
outcomes in treated periodontitis subjects. J. Clin. Periodontol. 2008, 35, 438-462. [CrossRef]

Wu, X.; Shi, J.; Buti, J.; Lai, H.; Tonetti, M.S. Buccal bone thickness and mid-facial soft tissue recession after various surgical
approaches for immediate implant placement: A systematic review and network meta-analysis of controlled trials. J. Clin.
Periodontol. 2023, 50, 533-546. [CrossRef]

Donati, M.; Ekestubbe, A.; Lindhe, J.; Wennstrom, J.L. Marginal bone loss at implants with different surface characteristics—A
20-year follow-up of a randomized controlled clinical trial. Clin. Oral Implant. Res. 2018, 29, 480-487. [CrossRef]

Buser, D.; Chappuis, V.; Belser, U.C.; Chen, S. Implant placement post extraction in esthetic single tooth sites: When immediate,
when early, when late? Periodontology 2000 2017, 73, 84-102. [CrossRef]

Schwarz, E; Derks, J.; Monje, A.; Wang, H. Peri-implantitis. ]. Periodontol. 2018, 89, 5267-5290. [CrossRef]

Herrera, D.; Berglundh, T.; Schwarz, F.; Chapple, L; Jepsen, S.; Sculean, A.; Kebschull, M.; Papapanou, P.N.; Tonetti, M.S.; Sanz,
M.; et al. Prevention and treatment of peri-implant diseases—The EFP S3 level clinical practice guideline. J. Clin. Periodontol. 2023,
50, 4-76. [CrossRef]

Renvert, S.; Polyzois, I. Risk indicators for peri-implant mucositis: A systematic literature review. . Clin. Periodontol. 2015, 42,
5172-5186. [CrossRef]

Suérez-Lépez del Amo, F; Lin, G.; Monje, A.; Galindo-Moreno, P.; Wang, H. Influence of Soft Tissue Thickness on Peri-Implant
Marginal Bone Loss: A Systematic Review and Meta-Analysis. . Periodontol. 2016, 87, 690-699. [CrossRef]

Sheridan, R.A.; Decker, A.M.; Plonka, A.B.; Wang, H.L. The Role of Occlusion in Implant Therapy. Implant Dent. 2016, 25, 829-838.
[CrossRef]

Ding, Q.; Luo, Q.; Tian, Y.; Zhang, L.; Xie, Q.; Zhou, Y. Occlusal change in posterior implant-supported single crowns and its
association with peri-implant bone level: A 5-year prospective study. Clin. Oral Investig. 2022, 26, 4217-4227. [CrossRef]


https://doi.org/10.1111/jcpe.13696
https://doi.org/10.1016/S0022-3913(07)60011-0
https://doi.org/10.1111/clr.13823
https://doi.org/10.3390/ma14020387
https://doi.org/10.1038/s41432-025-01114-x
https://doi.org/10.3390/ma15113811
https://doi.org/10.3390/jcm10112386
https://doi.org/10.3390/diagnostics13091587
https://doi.org/10.1046/j.0909-8836..t01-6-.x
https://doi.org/10.23736/S0026-4970.20.04359-9
https://doi.org/10.1111/prd.12004
https://doi.org/10.3290/j.qi.b5768294
https://doi.org/10.1034/j.1600-051X.1999.261001.x
https://doi.org/10.1111/j.1600-051X.2008.01207.x
https://doi.org/10.1111/jcpe.13771
https://doi.org/10.1111/clr.13145
https://doi.org/10.1111/prd.12170
https://doi.org/10.1002/JPER.16-0350
https://doi.org/10.1111/jcpe.13823
https://doi.org/10.1111/jcpe.12346
https://doi.org/10.1902/jop.2016.150571
https://doi.org/10.1097/ID.0000000000000488
https://doi.org/10.1007/s00784-022-04394-0

Medicina 2025, 61, 517 10 of 10

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Heitz-Mayfield, L.].A.; Heitz, E; Lang, N.P. Implant Disease Risk Assessment IDRA-a tool for preventing peri-implant disease.
Clin. Oral Implant. Res. 2020, 31, 397-403. [CrossRef]

Yi, Y.;; Koo, K.; Schwarz, F.; Ben Amara, H.; Heo, S. Association of prosthetic features and peri-implantitis: A cross-sectional study.
J. Clin. Periodontol. 2020, 47, 392-403. [CrossRef]

Inoue, M.; Nakano, T.; Shimomoto, T.; Kabata, D.; Shintani, A.; Yatani, H. Multivariate analysis of the influence of prosthodontic
factors on peri-implant bleeding index and marginal bone level in a molar site: A cross-sectional study. Clin. Implant Dent. Relat.
Res. 2020, 22, 713-722. [CrossRef]

Caballero, C.; Rodriguez, F.; Cortellari, G.C.; Scarano, A.; Prados-Frutos, J.C.; De Aza, P.N.; Fernandes, G.V.O.; Gehrke, S.A.
Mechanical Behavior of Five Different Morse Taper Implants and Abutments with Different Conical Internal Connections and
Angles: An In Vitro Experimental Study. J. Funct. Biomater. 2024, 15, 177. [CrossRef]

Gehrke, S.A.; Scarano, A.; Cortellari, G.C.; Fernandes, G.V.O.; Watinaga, S.E.; Bianchini, M.A. Evaluation of Behavior of Castable
versus Machined Solid Abutments for Morse Tapper Implant Connection: A Clinical Retrospective Study. Medicina 2023, 59, 1250.
[CrossRef]

Gehrke, S.A.; Scarano, A.; Cortellari, G.C.; Fernandes, G.V.O.; Mesquita, A.M.M.; Bianchini, M.A. Marginal Bone Level and
Biomechanical Behavior of Titanium-Indexed Abutment Base of Conical Connection Used for Single Ceramic Crowns on
Morse-Taper Implant: A Clinical Retrospective Study. . Funct. Biomater. 2023, 14, 128. [CrossRef]

Gehrke, S.A.; Dedavid, B.A.; de Oliveira Fernandes, G.V. A new design of a multifunctional abutment to morse taper implant
connection: Experimental mechanical analysis. J. Mech. Behav. Biomed. Mater. 2021, 116, 104347. [CrossRef]

Lin, I; Chen, S.; Chang, C.; Chang, ].Z.; Sun, J.; Chang, C. Morphology of Peri-Implant Tissues Around Permanent Prostheses
With Various Emergence Angles Following Free Gingival Grafting. J. Prosthodont. 2022, 31, 681-688. [CrossRef]

Montaruli, G.; Dedola, A.; Russo, D.; Zhurakivska, K.; Laino, L.; Mastrangelo, F; Troiano, G. Prosthesis Emergence Angle
Influences Marginal Bone Level for External Connection Implants: A Cross-Sectional Study. Int. J. Periodontics Restor. Dent. 2023,
43, s205-s216. [CrossRef]

Lin, G,; Tran, C.; Brzyska, K.; Kan, ].Y.; Wang, H.L.; Curtis, D.A.; Kao, R.T. The significance of vertical platform discrepancies and
splinting on marginal bone levels for adjacent dental implants. Clin. Implant Dent. Relat. Res. 2023, 25, 321-329. [CrossRef]
Albrektsson, T.; Tengvall, P; Amengual-Pefiafiel, L.; Coli, P.; Kotsakis, G.; Cochran, D.L. Implications of considering peri-implant
bone loss a disease, a narrative review. Clin. Implant Dent. Relat. Res. 2022, 24, 532-543. [CrossRef]

Katafuchi, M.; Weinstein, B.F,; Leroux, B.G.; Chen, Y.; Daubert, D.M. Restoration contour is a risk indicator for peri-implantitis: A
cross-sectional radiographic analysis. J. Clin. Periodontol. 2018, 45, 225-232. [CrossRef]

Hentenaar, D.; De Waal, Y.; Van Winkelhoff, A.; Raghoebar, G.; Meijer, H. Influence of Cervical Crown Contour on Marginal
Bone Loss Around Platform-Switched Bone-Level Implants: A 5-Year Cross-Sectional Study. Int. |. Prosthodont. 2020, 33, 373-379.
[CrossRef] [PubMed]

Lops, D.; Romeo, E.; Stocchero, M.; Palazzolo, A.; Manfredi, B.; Sbricoli, L. Marginal Bone Maintenance and Different Prosthetic
Emergence Angles: A 3-Year Retrospective Study. J. Clin. Med. 2022, 11, 2014. [CrossRef]

Wang, J.; Tang, Y.; Qiu, L.; Yu, H. Influence of buccal emergence profile designs on peri-implant tissues: A randomized controlled
trial. Clin. Implant Dent. Relat. Res. 2022, 24, 329-338. [CrossRef]

Kou, Y;; Li, Q.; Tang, Z. Prosthetic emergence angle in different implant sites and their correlation with marginal bone loss: A
retrospective study. J. Dent. Sci. 2023, 18, 534-540. [CrossRef]

Cinquini, C.; Izzetti, R.; Porreca, A.; lezzi, G.; Nisi, M.; Barone, A. Alveolar ridge preservation and its impact on marginal
bone level changes around dental implants: A retrospective, cohort comparative study. Clin. Implant Dent. Relat. Res. 2024,
26, 1162-1171. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1111/clr.13585
https://doi.org/10.1111/jcpe.13251
https://doi.org/10.1111/cid.12953
https://doi.org/10.3390/jfb15070177
https://doi.org/10.3390/medicina59071250
https://doi.org/10.3390/jfb14030128
https://doi.org/10.1016/j.jmbbm.2021.104347
https://doi.org/10.1111/jopr.13555
https://doi.org/10.11607/prd.6226
https://doi.org/10.1111/cid.13176
https://doi.org/10.1111/cid.13102
https://doi.org/10.1111/jcpe.12829
https://doi.org/10.11607/ijp.6365
https://www.ncbi.nlm.nih.gov/pubmed/32639696
https://doi.org/10.3390/jcm11072014
https://doi.org/10.1111/cid.13088
https://doi.org/10.1016/j.jds.2022.09.008
https://doi.org/10.1111/cid.13379

	Introduction 
	Features of Different Prosthetic Emergence Profiles 
	Assessing Marginal Bone Level 
	Implications in Patient Treatments Outcomes 
	Implications for Clinicians 
	Evidence from the Literature 
	Conclusions 
	References

