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Dental implant treatment is an integral part of modern dentistry. The success of implant therapy is closely
linked to the proper prosthetic rehabilitation of the placed implants. To date, no universal material or standardized
approach has been established for implant prosthetics. This article aims to compare contemporary methods and
materials used in prosthetic treatment on implants and to highlight unresolved questions in this field that require

further clarification.
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Introduction:

In modern dentistry, implant treatment has be-
come a routine part of daily practice for most dental
professionals. Successful implant therapy requires
proper prosthetic rehabilitation. Many authors [1,2,3,4]
have focused their efforts on identifying the most effec-
tive materials and methods for implant prosthetics to
establish reliable and predictable clinical protocols that
ensure favorable treatment outcomes. However, no uni-
versal material has yet been developed, nor is there a
definitive answer as to which material possesses opti-
mal mechanical and biological properties. Furthermore,
a standardized approach to implant prosthetics has not
been established.

The aim of this review article is to compare con-
temporary methods and materials used in prosthetic re-
habilitation on dental implants. According to the litera-
ture, the most commonly used materials for implant
crowns are two types of ceramics: zirconium dioxide
and lithium disilicate, both of which are cemented onto
implant abutments. Studies indicate that most dental
practitioners utilize prefabricated implant abutments
and follow various clinical protocols, which remain the
primary focus of research on implant prosthetics. How-
ever, there is a lack of sufficient studies on customized
implant abutments with horizontal and vertical mar-
ginal designs.

The Role of Implant Abutments in Prosthetic
Stability and Tissue Health

Implant abutments play a crucial role in ensuring
the functional stability of the prosthetic structure and in
creating an optimal emergence profile that maintains
healthy soft tissues [1,5]. It has been established that a
properly contoured emergence profile of the abutment
harmoniously supports the free gingival margin and pa-
pilla while providing adequate space for the biological
width [6].

Many researchers focus on designing the most sta-
ble emergence profile through the use of provisional

crowns, which can later be replicated in the final resto-
ration [7,8,9].

Customized abutments used in provisional resto-
rations demonstrate satisfactory results in shaping soft
tissues and have a positive impact on the aesthetic ap-
pearance of the final restoration [4]. One of their key
advantages is the ability to create a personalized emer-
gence profile that guides the marginal gingival edge
into the correct contour [10,11].

The initial developments of customized abutments
were reported by Marchack [2]. The author presented a
clinical case involving a custom titanium alloy abut-
ment for the restoration of a single implant in the ante-
rior region. He highlighted several advantages of cus-
tomized abutments over standard implant abutments,
emphasizing that standardized implant abutments can-
not meet the individual needs and requirements of
every patient [2]. According to Blatz et al., a change in
the colour of soft tissues becomes visible at a thickness
of 2 mm, while discoloration is not discernible to the
naked eye at a thickness of 3 mm. The thickness of peri-
implant tissues is critical for achieving aesthetic out-
comes, as it conceals the greying of the metallic abut-
ment [12]. In cases of thin soft tissues, any metallic
abutment becomes visible, compromising the aesthetic
result [2].

Many authors suggest that customized abutments
can prevent a range of complications commonly ob-
served in prosthetic treatments using prefabricated
abutments, particularly in cases with anatomical con-
straints. These challenges most often include insuffi-
cient vertical space with opposing dentition, large in-
terproximal spaces, and non-parallel implant position-
ing, among others [1,13,14].

Other researchers also identify customized abut-
ments as one of the key elements in modern dentistry,
as they provide precise and personalized solutions for
each clinical case. The use of CAD/CAM technologies
enables the precise and highly accurate fabrication of
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customized abutments. These technologies allow for
the simultaneous design of the future prosthetic struc-
ture and its substructures, facilitating better adaptation
and passive fit of the prosthetic restoration [15,16]. It
has been established that CAD/CAM-fabricated abut-
ments exhibit superior survival rates compared to con-
ventional superstructures [1,2,17,18].

In recent years, a new tooth preparation technique
has been proposed—the Biologically Oriented Prepara-
tion Technique (BOPT) [3,19,20]. The concept of mar-
gin-free preparation can also be successfully applied to
implant abutments. Many implant systems offer com-
ponents with or without a margin. Studies in the litera-
ture primarily focus on the mechanical properties of
prefabricated abutments; however, data on the mechan-
ical characteristics of customized abutments remain
scarce [21,22,23,24].

Cocchetto et al. established that, in implant
prosthetics, the Biologically Oriented Preparation
Technique (BOPT) offers several advantages, the main
one being better marginal adaptation of the crown after
cementation and minimal microleakage compared to
traditional margin preparation techniques, such as
bevel or horizontal preparations. Furthermore, the
emergence profile of the crown supports and shapes the
buccal soft tissue, which adapts to the contour of the
tooth [4]. In a study by Canullo, L. et al., the durability
and biological stability of margin-free zirconia and
metal-ceramic restorations cemented onto conical
titanium abutments were compared. All prosthetic
crowns followed the BOPT technique and were
margin-free. No statistically significant difference was
found between the two materials, with overall survival
rates of 98.2% for zirconia and 97.5% for metal-
ceramic crowns. The authors concluded that zirconia
implant restorations without margins are a good
alternative for prosthetic treatment on implants [3].

Kaweewongprasert et al. compared the fatigue
resistance of three different designs of lithium disilicate
crown restorations on implant abutments, finding that
lithium disilicate crowns cemented onto prefabricated
titanium abutments exhibited higher fatigue resistance
compared to the same crowns cemented onto
customized abutments or two-piece abutments made of
lithium disilicate coping and prefabricated titanium
base. The lowest results were observed in the two-piece
abutment group, although all groups were tested with
forces higher than those encountered in normal
chewing load [25].

On the other hand, in an in vitro study, Elsaid A.
et al. compared five different types of implant
abutments, all custom-designed and computer-
fabricated, including ceramic abutments both as
standalone and bonded to titanium bases. The best
results for fracture resistance were observed in the two-
component abutments [26].

Hjerppe et al. investigated a new design for the
fabrication of a fully customized monolithic zirconia
CAD/CAM implant crown without an abutment,
comparing it to the standard method involving a pre-
made prefabricated abutment for CAD/CAM zirconia
crowns. They found no significant difference in the
mechanical strength between the two types of zirconia

implant restorations, suggesting that this innovative
method will simplify and enhance the efficiency of
creating zirconia implant crowns while maintaining the
same durability as conventional methods [27].

Contemporary Materials Used in
Prosthetics

The primary contemporary materials for
prosthetic restorations on implants are zirconium
dioxide and lithium disilicate [28,29,30].

In his review article, Seiji provides a
comprehensive overview of the use of zirconium
dioxide in dental implantology. He concludes that
zirconia has the highest mechanical durability among
materials used in restorative dentistry. The article
concludes that properly selected zirconia is an ideal
material for both implant abutments and restorative
crowns due to its mechanical, aesthetic, and biological
properties [31].

Price et al. conducted an in vitro study on the
fatigue strength and fracture resistance of various
ceramic implant crowns. They found that monolithic
zirconia crowns exhibited significantly higher
resistance values under thermal and mechanical
loading, as well as considerably greater fracture
resistance compared to other ceramic materials [32].
Their findings support Spitznagel's assertion that
monolithic zirconia crowns supported by implant
abutments demonstrate the same or greater fracture
resistance compared to lithium disilicate crowns [33].

On the other hand, in a study comparing the
fracture strength of single crowns made of lithium
disilicate ceramic on two-piece implant abutments,
with different materials such as ceramic-reinforced
PEEK, zirconia, and lithium disilicate, Kaneploy et al.
found no statistically significant difference in
compressive strength between zirconium dioxide and
lithium disilicate ceramics [34]. This finding is
corroborated by research conducted by Ali et al., who
compared the fracture resistance of different ceramic
materials and concluded that there was no significant
difference between zirconia and lithium disilicate
ceramics [35].

Monolithic lithium disilicate crowns cemented to
titanium prefabricated abutments demonstrate higher
fracture resistance compared to those cemented to
customized ceramic abutments [36].

Conclusion:

Based on the literature from the past 10 years, it
has been established that the standard method for pros-
thetic restoration on implants remains the use of prefab-
ricated titanium bases, onto which digitally designed
and fabricated (CAD/CAM) zirconia or lithium disili-
cate crowns are cemented. Another preferred option is
the use of customized zirconia abutments, also entirely
digitally created, cemented onto titanium abutments,
and carrying zirconia or lithium disilicate crowns. Both
ceramic materials exhibit similar aesthetic and mechan-
ical properties.

The literature contains numerous studies on the
mechanical characteristics of prefabricated titanium or
ceramic abutments; however, customized implant abut-
ments remain under-researched. Customized implant
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abutments without a preparation margin are not suffi-
ciently well-studied, and there is a lack of adequate re-
search on this topic. No definitive conclusion has been
drawn regarding which ceramic material is most suita-
ble for implant prosthetics.

Further in vivo and in vitro studies are needed to
address issues related to the types of abutments, mar-
gins, and restorative materials. This will lead to the cre-
ation of an optimal working protocol and facilitate
prosthetic treatment on implants.

Acknowledgements: The materials necessary to
implement this scientific research were provided under
GRANT No. 165/03.08.2023 project.

References:

1. Stoeva D., Filtchev D., Nikolova N., Pavlova
Zh., Slavkov S., lliev G.. (2022). Clinical Evaluation of
Implant Suprastructures Depending on the Biomechan-
ical Characteristics of the Materials Used. Applied Sci-
ences. 12. 8659. 10.3390/app12178659.

2. Marchack CB. A custom titanium abutment for
the anterior single-tooth implant. J Prosthet Dent. 1996
Sep;76(3):288-91. doi: 10.1016/s0022-
3913(96)90173-0. PMID: 8887802.

3. Canullo L, Hjerppe J, Menini M, Bagnasco F,
Petazzi GM, Pesce P. Zirconia Crowns and FDPs with
Feather-Edge Margins on Conical Implant Abutments-
Up-To-5-year Clinical Retrospective Study. Int J
Prosthodont. 2022  Jul-Aug;35(4):380-386. doi:
10.11607/ijp.7426. PMID: 36125866.

4. Cocchetto R, Canullo L. The "hybrid abut-
ment": a new design for implant cemented restorations
in the esthetic zones. Int J Esthet Dent. 2015 Sum-
mer;10(2):186-208

5. lliev G., Filtchev D., Trifkovic B., Jevremovié¢
D., Pavlova Zh. Slavkov S., Stoeva D. (2023). Mechan-
ical Resistance of Different Implant Suprastructures: A
Laboratory Study. Applied Sciences. 13. 6100.
10.3390/app13106100.

6. Gonzalez-Martin, Oscar & Lee, Ernesto &
Weisgold, Arnold & Veltri, Mario & Su, Huan. (2020).
Contour Management of Implant Restorations for Op-
timal Emergence Profiles: Guidelines for Immediate
and Delayed Provisional Restorations. The Interna-
tional journal of periodontics & restorative dentistry.
40. 61-70. 10.11607/prd.4422.

7. Zhuang J, Wang Y, Song Y, Qu F, Xu C. The
application of individualized abutment-crown inte-
grated provisional restoration in optimizing the peri-
implant soft tissue contour in the esthetic zone. J Esthet
Restor Dent. 2021  Jun;33(4):560-566. doi:
10.1111/jerd.12726. Epub 2021 Mar 7. PMID:
33682306.

8.Lops D, Parpaiola A, Paniz G, Sbricoli L, Magaz
VR, Venezze AC, Bressan E, Stellini E. Interproximal
Papilla Stability Around CAD/CAM and Stock
Abutments in Anterior Regions: A 2-Year Prospective
Multicenter Cohort Study. Int J Periodontics
Restorative Dent. 2017 Sep/Oct;37(5):657-665. doi:
10.11607/prd.3184. PMID: 28817129.

9. Di Francesco, F.; Minervini, G.; Lanza, A.
Stock and Customized Abutments Supporting Implant
Restorations: Current Aspects and Future Perspectives

of Biological and Mechanical Complications. Prosthe-
sis 2024, 6, 1091-1094. https://doi.org/10.3390/pros-
thesis6050078

10.Khamis, Mohamed. (2024). Prosthetic Role in
Peri-Implant Soft Tissue Management: Treatment
Planning Phase. 10.1007/978-3-031-45516-2_7.

11. Parpaiola, Andrea & Shricoli, Luca & Guazzo,
Riccardo & Bressan, Eriberto & Lops, Diego. (2013).
Managing the Peri-implant Mucosa: A Clinically Reli-
able Method for Optimizing Soft Tissue Contours and
Emergence Profile. Journal of esthetic and restorative
dentistry : official publication of the American Acad-
emy of Esthetic Dentistry ... [et al.]. 25. 317-23.
10.1111/jerd.12046.

12. Blatz MB, Bergler M, Holst S, Block MS. Zir-
conia abutments for single-tooth implants--rationale
and clinical guidelines. J Oral Maxillofac Surg. 2009
Nov;67(11 Suppl):74-81. doi:
10.1016/j.joms.2009.07.011. PMID: 19835752

13. Andersson B, Taylor A, Lang BR, Scheller H,
Schérer P, Sorensen JA, Tarnow D. Alumina ceramic
implant abutments used for single-tooth replacement: a
prospective 1- to 3-year multicenter study. Int J Pros-
thodont. 2001 Sep-Oct;14(5):432-8. PMID: 12066638.

14. Agustin-Panadero R, Serra-Pastor B, Roig-
Vanaclocha A, Roman-Rodriguez JL, Fons-Font A.
Mechanical behavior of provisional implant prosthetic
abutments. Med Oral Patol Oral Cir Bucal. 2015 Jan
1;20(1):94-102. doi: 10.4317/medoral.19958. PMID:
25129253; PMCID: PMC4320428.

15. Di Francesco, F.; Minervini, G.; Lanza, A.
Stock and Customized Abutments Supporting Implant
Restorations: Current Aspects and Future Perspectives
of Biological and Mechanical Complications. Prosthe-
sis 2024, 6, 1091-1094. https://doi.org/10.3390/pros-
thesis6050078

16. Khamis, Mohamed. (2024). Prosthetic Role in
Peri-Implant Soft Tissue Management: Treatment
Planning Phase. 10.1007/978-3-031-45516-2_7

17. Bittner, N.; Lal, K.; Neurohr, J. Fabrication of
custom abutment for a wide-diameter implant in a
situation with limited interocclusal

space. J. Prosthet. Dent. 2008, 100, 474-477.

18. Magne, P.; Magne, M.; Jovanovic, S. An
esthetic solution for single-implant restorations—Type
111 porcelain veneer bonded to a

screw-retained custom abutment:
report. J. Prosthet. Dent. 2008, 99, 2—7.

19. Loi I, Di Felice A. Biologically oriented
preparation technique (BOPT): a new approach for
prosthetic restoration of periodontically healthy teeth.
Eur J Esthet Dent. 2013 Spring;8(1):10-23. PMID:
23390618.

20. Patroni S, Chiodera G, Caliceti C, Ferrari P.
CAD/CAM technology and zirconium oxide with
feather-edge marginal preparation. Eur J Esthet Dent.
2010 Spring;5(1):78-100. PMID: 20305874.

21.Di Francesco F, De Marco G, Cristache CM,
Vernal R, Cafferata EA, Lanza A. Survival and Me-
chanical Complications of Posterior Single Implant-
Supported Restorations Using Prefabricated Titanium
Abutments: A Medium- and Long-Term Retrospective

A clinical



40 Norwegian Journal of development of the International Science No 148/2025

Analysis with up to 10 Years Follow-up. Int J Prostho-
dont. 2022 May-Jun;35(3):278-286. doi:
10.11607/ijp.7669. PMID: 35727261.

22.Giner S, Bartolomé JF, Gomez-Cogolludo P,
Castellote C, Pradies G. Fatigue fracture resistance of
titanium and chairside CAD-CAM zirconia implant
abutments supporting zirconia crowns: An invitro
comparative and finite element analysis study. J Pros-
thet Dent. 2021 Mar;125(3):503.1-503.¢9. doi:
10.1016/j.prosdent.2020.09.025. Epub 2020 Nov 24.
PMID: 33243472.

23.Pol CWP, Cune MS, Raghoebar GM, Naves
LZ, Meijer HJA. Mechanical strength of stock and cus-
tom abutments as original and aftermarket components
after thermomechanical aging. Clin Exp Dent Res.
2024 Aug;10(4):e892. doi: 10.1002/cre2.892. PMID:
39052871; PMCID: PMC11271801.

24.Tartea DA, lonescu M, Manolea HO, Mercut
V, Obadan E, Amardscu MO, Marisescu PC, Daguci L,
Popescu SM. Comparative Study of Dental Custom
CAD-CAM Implant Abutments and Dental Implant
Stock Abutments. J Clin Med. 2023 Mar 8;12(6):2128.
doi:  10.3390/jcm12062128. PMID: 36983129;
PMCID: PMC10054898.

25. Kaweewongprasert P, Phasuk K, Levon JA,
Eckert GJ, Feitosa S, Valandro LF, Bottino MC,
Morton D. Fatigue Failure Load of Lithium Disilicate
Restorations Cemented on a Chairside Titanium-Base.
J  Prosthodont. 2019 Dec;28(9):973-981. doi:
10.1111/jopr.12911. Epub 2018 May 25. PMID:
29801194,

26.Elsayed A, Wille S, Al-Akhali M, Kern M.
Comparison of fracture strength and failure mode of
different ceramic implant abutments. J Prosthet Dent.
2017 Apr;117(4):499-506. doi:
10.1016/j.prosdent.2016.06.018. Epub 2016 Oct 18.
PMID: 27769518

27. Hjerppe J, Jung RE, Himmerle CH, Ozcan M,
Miihlemann S. Mechanical stability of fully
personalized, abutment-free zirconia implant crowns
on a novel implant-crown interface. J Dent. 2022
Jun;121:104121. doi: 10.1016/j.jdent.2022.104121.
Epub 2022 Apr 5. PMID: 35395344,

28.Gautam C, Joyner J, Gautam A, Rao J, Vajtai
R. Zirconia based dental ceramics: structure,
mechanical ~ properties,  biocompatibility — and
applications. Dalton Trans. 2016 Dec 6;45(48):19194-
19215. doi: 10.1039/c6dt03484e. PMID: 27892564.

29.Hamza TA, Sherif RM. Fracture Resistance of
Monolithic Glass-Ceramics Versus Bilayered Zirconia-
Based  Restorations. J  Prosthodont. 2019
Jan;28(1):e259-e264. doi: 10.1111/jopr.12684. Epub
2017 Oct 18. PMID: 29044828.

30.Stoeva D. PRINCIPLES AND MATERIALS
USED IN PROSTHETIC TREATMENT OVER
DENTAL IMPLANTS. Norwegian Journal of
development of the International Science No 130/2024.
doi.org/10.5281/zenod0.10975106

31.Ban S. Classification and Properties of Dental
Zirconia as Implant Fixtures and Superstructures.
Materials (Basel). 2021 Aug 27;14(17):4879. doi:
10.3390/mal4174879. PMID: 34500970; PMCID:
PMC8432657.

32. Preis V, Behr M, Rosentritt M. In Vitro
Fatigue and Fracture Testing of Implant-Supported
Anterior Ceramic Crowns. Int J Prosthodont. 2018
May/Jun;31(3):264-266.  doi:  10.11607/ijp.5656.
PMID: 29723322.

33.Spitznagel FA, Bonfante EA, Vollmer F,
Gierthmuehlen PC. Failure Load of Monolithic
Lithium Disilicate Implant-Supported Single Crowns
Bonded to Ti-base Abutments versus to Customized
Ceramic Abutments after Fatigue. J Prosthodont. 2022
Feb;31(2):136-146. doi: 10.1111/jopr.13369. Epub
2021 May 4. PMID: 33870577

34.Kaenploy J, Li R, Makowka S, Sadid-Zadeh R.
Fracture resistance of cement-retained lithium
disilicate implant-supported crowns: Effect of material
used for two-piece abutments. J Prosthodont. 2024 May
28. doi: 10.1111/jopr.13871. Epub ahead of print.
PMID: 38807201.

35. Ali AAEM, Abo-ELsoud AAE, Helmy YS.
The fracture resistance of pulpotomized primary molars
restored with zirconia crowns, lithium disilicate or resin
based ceramic endocrowns. BMC Oral Health. 2024
May 20;24(1):583. doi: 10.1186/s12903-024-04332-4.
PMID: 38764030; PMCID: PMC11103835.

36.Camatta HP, Ferreira RM, Ferrairo BM,
Strelhow SS, Rubo JH, Mori AA, Ferruzzi F. Mechan-
ical Behavior and Fracture Loads of Screw-Retained
and Cement-Retained Lithium Disilicate Implant-Sup-
ported Crowns. J Prosthodont. 2021 Oct;30(8):690-
697. doi: 10.1111/jopr.13298. Epub 2020 Dec 10.
PMID: 33245170.



