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Abstract
Background. The screw-retrievable cement-retained (SRCR) design combines the benefits of both screw- 
and cement-retained implant-supported restorations. This concept has sparked interest in implant dentistry. 
However, there is a lack of research on fracture behaviors and clinical performance of such restorations.

Objectives. The aim of the present article was to review the current literature on the fracture loads and 
fracture modes of SRCR implant restorations – in vitro studies, and also studies demonstrating the clinical 
performance of such design. 

Material and methods. A  literature search was conducted from January 2000 to June 2022, using 6 
databases to identify studies on fracture load and clinical performance that fulfilled the eligibility criteria. 
Thirty-eight studies met the inclusion criteria (22 in vitro and16 in vivo). The in vivo studies comprised case 
reports/series/letters (9), clinical techniques (2), retrospective/prospective studies (3), and randomized 
controlled trials (RCTs) (2).

Results. The reviewed articles reported the effects of the SRCR design on the fracture risk if screw access 
channels were filled or unfilled, with regard to their diameter, and the preparation before or after glazing. 
The effect of the type of material used in the construction on the fracture modes SRCR restorations was 
also reported. The long-term clinical data was mainly retrospective and referred to metal–ceramic con-
structions. Limited long-term clinical data was available for all-ceramic materials and high-performance 
polymers (HPPs).

Conclusions. Screw-retrievable cement-retained implant restorations appear to have potential in the 
monolithic design. If the SRCR construction is metal–ceramic or made of  a  veneered material, special 
design and abutment selection should be considered. High-performance polymers may be recommended 
as a substitute for posterior implant restoration.

Keywords: cement-retained, fracture load, screw-retained, screw-retrievable, monolithic screw hole 
implant

Cite as
Kamar Affendi NH, Ahmad R, Tong Wah L, Abdul Hamid NF, 
Abdul Hakim AY. Screw-retrievable cement-retained implant 
restorations: A scoping review of fracture strength and 
clinical performance. Dent Med Probl. 2024;61(2):257–268. 
doi:10.17219/dmp/155811

DOI
10.17219/dmp/155811

Copyright
Copyright by Author(s)
This is an article distributed under the terms of the 
Creative Commons Attribution 3.0 Unported License (CC BY 3.0)
(https://creativecommons.org/licenses/by/3.0/).

Review 

Screw-retrievable cement-retained implant restorations: A scoping 
review of fracture strength and clinical performance
Nur Hafizah Kamar Affendi1,A–F, Rohana Ahmad1,2,B,C,E,F, Lim Tong Wah3,C–E, Nor Faharina Abdul Hamid1,C,E,F, Ammar Yaseer Abdul Hakim4,C

1	 Centre of Restorative Dentistry Studies, Faculty of Dentistry, Universiti Teknologi MARA (UiTM), Sungai Buloh, Malaysia
2	 Integrative Pharmacogenomics Institute, Universiti Teknologi MARA, Puncak Alam, Malaysia
3	 Division of Restorative Dental Sciences, Faculty of Dentistry, Univeristy of Hong Kong, The Prince Philip Dental Hospital, Hong Kong, Hong Kong SAR
4	Faculty of Dentistry, Islamic Science University of Malaysia (USIM), Nilai, Malaysia

A – research concept and design; B – collection and/or assembly of data; C – data analysis and interpretation;  
D – writing the article; E – critical revision of the article; F – final approval of the article

Dental and Medical Problems, ISSN 1644-387X (print), ISSN 2300-9020 (online)� Dent Med Probl. 2024;61(2):257–268

https://creativecommons.org/licenses/by/3.0/


N.H. Kamar Affendi et al. Scoping review of the SRCR design258

Introduction
The quest for optimal implant restoration with 

a high success and survival rate has grown by leaps and 
bounds over the past 5 decades.1,2 Aside from osseo-
integration, the form of retention between the crown, 
the abutment and the implant fixture has the greatest 
impact on the predictability of the success and survival 
rate of implant therapy.3,4 Classically, this type of con-
nection for implant-supported fixed prostheses can 
be either screw- or cement-retained. The advantages 
of  the cement-retained approach are the passive fit, 
simple laboratory constructions and favorable esthet-
ics, as the screw access channels traversing the implant 
crown can be avoided.5 Despite these benefits, it is 
well-established that cement-retained restorations are 
irretrievable and the removal of excess cement can be 
difficult, possibly resulting in peri-implantitis.4 Fur-
thermore, in the event of  technical issues caused by 
screw loosening, the abutment in a  cement-retained 
restoration is not accessible and may cause damage to 
the prosthesis if drilling is needed on the intact crown.4 
Managing complications is less complicated with 
screw-retained restorations, since they are retrievable 
for easier maintenance. They also eliminate biological 
complications caused by the inherently risky cementa-
tion process.6 However, inferior esthetics, more com-
plex laboratory procedures and the lack of passive fit, 
which may create mechanical strain on the prosthesis, 
are the main limitations of screw-retained restorations 
as compared to cemented restorations.4,7

To address these limitations and features of implant 
restoration, the combination of  cement- and screw-
retained retention has been introduced in the form 
of screw-retrievable cement-retained (SRCR) restora-
tions. This combination approach eliminates the risk 
of  excess subgingival cement, as the components are 
cemented extraorally.8–10 The design also enables the 
cement layer to act as an  interface for the distribu-
tion of  forces, while the screw access channels facili-
tate retrieval.11,12 Furthermore, the cost of fabrication 
is substantially reduced when the superstructure is 
connected to prefabricated titanium (Ti) by using lut-
ing cement instead of a cast high noble abutment for 
screw-retained restorations.13–15 However, the pres-
ence of screw access channels itself may interrupt the 
structural ceramic continuity and interfere with the 
occlusal morphology, thereby negatively affecting the 
fracture resistance and longevity of the prostheses.11,16

To improve the mechanical and physical properties 
of SRCR restorations, a few studies have recommended 
a protocol for their preparation, size, and the filling ma-
terial of the screw access channels.17,18 These should be 
prepared in the blue phase prior to crystallization and 
glazing to avoid microcracks.19 In addition, preparation 
with high-speed burs after zirconia sintering should 

be avoided to prevent cracks within the restoration.20 
A screw diameter of less than 1 mm and not exceeding 
half of the occlusal area is also recommended.17 Filling 
the screw access with inlay ceramic or bulk-fill compos-
ite should be considered to minimize wear and polym-
erization shrinkage in SRCR implant restoration.21,22 
The location of the screw access channel appears to not 
affect the fracture risk of SRCR restorations, a finding 
that warrants further investigation.23

Besides optimizing the design of the access channels, 
the selection of appropriate implant restoration mate-
rials and methods may also contribute to the durability 
of the SRCR design. A variety of computer-aided man-
ufacturing (CAM) materials, including zirconia, lithi-
um disilicate, high-performance polymers (HPPs), and 
block composite resins, are used to construct SRCR 
restorations. These may be fabricated as monolithic or 
veneered constructions, or with predesigned screw ac-
cess channels (Fig. 1).8,24,25 Zirconia and lithium disili-
cate are usually preferred because of their excellent es-
thetics and high strength.16,23 However, these materials 
are often unyielding and prone to excessive occlusal 
loading, resulting in the chipping and fracture of  im-
plant-retained prostheses due to the lack of  proprio-
ceptive feedback from periodontal ligaments.25,26 Fur-
thermore, the wear of  the opposing natural dentition 
caused by ceramics has initiated the manufacturing 
of  implant restorations utilizing HPPs.25,27 High-per-
formance polymers have a lower elastic modulus than 
ceramics, more like human bone, and are believed to 
have a shock-absorbing effect within the implant pros-
thesis complex.24,26 Additionally, the low elastic modu-
lus of HPPs has been shown to lessen the pressure on 
the implant, hence reducing peri-implant bone resorp-
tion.25,28 However, the fracture strength and clinical 
performance of this material in the SRCR design have 
been questioned. Poor prognoses have been recorded 
for the restorations designed as a hybrid or veneered 
with a lower-strength material.29,30 Therefore, it is crit-
ical to understand and screen relevant literature on the 
types of designs and materials that have an optimum 
mechanical strength, which would enhance SRCR per-
formance.26,30,31

To that end, this scoping review is structured in 3 
parts to evaluate the concept of  SRCR restorations. 
Firstly, a  summary is provided of  the various designs 
of screw access channels and to what extent these may 
affect the fracture resistance of  SRCR restorations. 
Secondly, the various types of  materials from which 
SRCR restorations are fabricated are described, in-
cluding metal–ceramics, all-ceramics and HPPs, and 
how these materials affect the fracture mode and load-
ing of  SRCR restorations. Finally, the clinical perfor-
mance of SRCR restorations is reviewed, and the im-
plications of  this retention system for the long-term 
success of implant prostheses are discussed.
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Material and methods

Search strategy 

The PICO framework (P = patient problem/population, 
I = Intervention, C = Comparison, O = Outcome) was used 
for this review. The research question to be answered was: 
In cases where implant-supported prostheses are used, do 
SRCR restorations have a higher mechanical strength and 
better clinical performance than conventional cement- or 
screw-retained restorations?

Scopus, Google Scholar, PubMed, SpringerLink, 
ClinicalKey, and the Web of Science (WOS) were used to 
search for relevant literature from January 2000 to March 
2022. The Preferred Reporting Items for Systematic 
Reviews and Meta-analyses (PRISMA) statement was 
used in this study.32

A manual search of  the reference lists for all full-
text publications from the following journals was also 
conducted: “Journal of  Prosthetic Dentistry”; “Jour-
nal of Oral Implantology”; “European Journal of Oral 
Implantology”; Journal of  Osseointegration”; “Inter-
national Journal of  Oral and Maxillofacial Implants”; 
“International Journal of  Prosthodontics”; “Clinical 
Implant Dentistry and Related Research”; and “Clini-
cal Oral Implant Research”. The following search 
terms were used: “screw retrievable”; “implant hybrid 
crown”; “monolithic screw channel implant”; “layered 
screw channel implant”; “screw cement-retained”; 
“screw access channel implant crown”; “combination 
screw cement implant crown”; and “screw retained ac-
cess channel”.

Inclusion and exclusion criteria 

Studies were included if the following criteria were met:
–	articles in English;
–	articles related to the fracture load and mode of  the 

SRCR concept;
–	clinical studies using prospective or retrospective de-

signs to evaluate clinical outcomes; and
–	clinical case series, technical reports and case reports 

with at least 12 months of follow-up.

The exclusion criteria were:
–	studies related to implant surgery; and
–	articles that referred only to cement-retained implant-

supported restorations.

Study selection 

A total of  457 articles were found in the electronic 
databases from the initial search: 120 in WOS, 125 in 
PubMed, 93 in Scopus, 43 in SpringerLink, 37 in Google 
Scholar, 32 in ClinicalKey, and 7 by hand searching. After 
initial screening, 263 articles were removed due to du-
plication or for reasons. Only 71 publications remained 
after 87 were eliminated based on the title and abstract. 
Twenty-two in vitro and 16 in vivo full-text publications 
met the eligibility criteria after a thorough review by two 
independent reviewers (Fig. 2).

Data extraction and statistical analysis 

A meta-analysis was not possible due to the small num-
ber of studies included and the heterogeneity of the study 
designs. Consequently, a descriptive scoping review was 
used to summarize the influence of  the various designs 
and materials used in SRCR restorations on fracture 
loads, fracture modes, and also on the clinical perfor-
mance of SRCR restorations.

Fig. 1. Conventional cement-retained implant-supported prosthesis (A), 
monolithic screw-retrievable cement-retained (SRCR) restoration (B), 
veneered type SRCR restoration (C), and veneered type SRCR restoration 
with a predesigned zirconia wall (D)

Fig. 2. Flow chart of the study
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Results

Influence of various SRCR designs on 
fracture resistance 

The design of the SRCR restorations has been shown in 
vitro to affect their fracture resistance, and the results are 
presented in Table 1.17,19,20,33,34 The most important factor 
that increases the chipping risk and compromises fracture 
resistance is the design of the screw access channel.34 The 
filled or unfilled screw access channel,35 its diameter,17,36 
if the preparation was performed before or after sinter-
ing,19,20 and if the screw access channel was specially de-
signed or not34 were assessed for possible significant ef-
fects on the risk of chipping and the fracture resistance 
values. In an  earlier study by Karl  et  al., more chipping 
fractures were recorded in cases with the unfilled occlu-
sal screw access channels of screw-retained restorations 
during dynamic loading.35 Although in clinical practice, 
the screw access hole is never left unfilled, this pioneer 
finding has led to the development of  a  few protocols 
for the stability of  the occlusal table and the prevention 
of the chipping of ceramic veneering.35 Regarding the size 
of the screw access channel in the SRCR design, a finite 
element analysis-based study showed that a diameter up 
to 4 mm received a more vertical bite force before frac-
ture, while a diameter of less than 3 mm received a lower 
stress force, thus protecting the screw.17 Al-Omari et al. 
compared screw-retained, screw-retained offset and ce-
ment-retained specimens, and found that the diameter 
of  the screw access channel, which could occupy nearly 
half of the occlusal table, was the main cause of reduced 
fracture strength.33 Interestingly, fracture resistance is un-
affected when the screw opening is placed 1 mm offset 
from the center of the occlusal surface.33 Though a 1-mil-
limeter diameter has been recommended for the screw 
access channel, the clinical application is limited, as most 
screw shanks and heads exceed 1 mm.

Mokhtarpour  et  al. found that the fracture resistance 
of the anterior veneered zirconia restoration was reduced 
when the screw access channel was manually prepared 
with a  handpiece and a  diamond bur after sintering.20 
Similarly, the fracture resistance of  glass implant-sup-
ported restorations in monolithic lithium disilicate and 
hybrid abutments was reduced by the screw access chan-
nel prepared after firing.19,37 By contrast, with monolithic 
zirconia, no significant differences in the fracture load val-
ues were recorded, no matter if the screw access channel 
was prepared before or after sintering; however, failure or 
crack initiation might be due to the heat produced dur-
ing manual preparation after sintering or re-sintering.38 
On the other hand, specially designed, reinforced metal 
framework walls of  screw access channels have higher 
fracture resistance than conventionally designed screw 
access channels for cement-retained metal–ceramic res-

torations.18 Similarly, Saboury  et  al. investigated the in-
fluence of  reinforcing the framework wall with zirconia 
before the pre-sintering of  the SRCR design.34 Their re-
inforcement design had a height of 0.8 mm and a width 
of  1 mm to avoid interfering with occlusal contacts in 
the veneered type. As expected, the predesigned zirconia 
walls supporting screw access channels exhibited higher 
fracture resistance as compared to screw access channels 
that were not specially designed, which may be an alter-
native design for veneered restorations.34 Nonetheless, 
since the abutments and the implant analogs were used 
multiple times, and only vertical compressive load was 
applied during testing, some of the in vitro results should 
be interpreted with caution.34

Influence of various SRCR materials on 
fracture resistance 

In an earlier test of the fracture load of metal–ceram-
ic restorations, there was a  discernible difference be-
tween cement-retained and screw-retained restorations 
(Table 2).39 Scanning electrographic analysis identified 
that microcracks were frequently generated in screw-re-
tained restorations, depending on the level of  the screw 
access channel.39 With metal–ceramic restorations, a sig-
nificant difference was also recorded in the fracture load 
values for cement-retained and SRCR restorations using 
non-adhesive cement.40 Although the different types of ce-
ment used do not affect fracture load in cement-retained 
restorations, the screw access channel may compromise 
the fracture load value of  SRCR restorations. Since the 
abovementioned study used non-adhesive cement, fu-
ture research using adhesive cement when analyzing the 
performance of SRCR restorations should be conducted. 
A more recent study compared the effect of using a 15-de-
gree angulated abutment to simulate a tilted implant for 
cement-retained SRCR with a  screw-retained gold cast 
abutment.41 In this study, the highest fracture load values 
were recorded for the cement-retained designs, followed 
by the SRCR design. Both designs were cemented to pre-
fabricated tilted Ti abutments using self-adhesive cement. 
The screw-retained design with a  castable abutment 
showed the lowest fracture load value, with the cohesive 
types of failure occurring within the ceramic veneering.41 
Similarly, Rosa  et  al. recorded the lowest fracture load 
values for SRCR restorations on customized computer-
aided design (CAD) Ti abutments with self-adhesive ce-
ment.42 In addition, for SRCR restorations fabricated with 
Ti, chipping fractures were more frequently recorded 
near the screw access channels than were catastrophic 
failures, which is similar to a previous study.35,42 Hence, 
most studies concluded that cement-retained metal–ce-
ramic restorations frequently have higher fracture load 
values than implant restorations with screw access chan-
nels.39–42 Screw access channels in SRCR restorations af-
fect the structural continuity of the ceramic by reducing 
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the metal–ceramic bond strength. This decreases the 
fracture load value and increases the risk of chipping in 
a way not observed in cemented restorations.33,35,39,42 In-
terestingly, when metal–ceramic layered with pressed ce-
ramic was used, higher fracture resistance was recorded 
for SRCR restorations as compared to cemented restora-
tions.43 This finding could be due to the steps involved in 
the protocol for surface treatment, the application of self-
adhesive cement and pressed ceramic material.

Given the ongoing interest in selecting the optimal mate-
rial for an implant prosthesis, a few studies have reported 
an intriguing finding regarding the SRCR concept on all-ce-
ramic materials utilizing Ti-base abutments (Table 3).16,19,44,45 
After load testing, the monolithic zirconia of SRCR restora-
tions frequently survived and was found to withstand the 
highest fracture loads.16,24,44 Other materials, such as mono-
lithic lithium disilicate, also showed high fracture loads, 
with the fatigue fracture resistance being unaffected by 
screw access channels.24,43 Scanning electrographic analysis 
showed that the fracture patterns were different from those 
in metal–ceramics in that they started in the cervical area 
and continued occlusally; this seems to be due to the great-
er stress transmitted at the abutment–implant junction, 
caused by the high fracture load value.16,24,38,44 Meanwhile, 
veneered SRCR restorations showed a significant reduction 
in the fracture load values as compared to monolithic and 
veneered cemented restorations.16,42,44,45 Cracks in veneered 
materials vary with regard to cracks from the internal sur-
face of the framework and chipping within the ceramic on 
the feldspathic veneer.42,43,45 Additionally, increased porce-
lain chipping and a decrease in fracture loads were observed 
following thermal cycling, implying a slow crack propaga-
tion in aged porcelain.42,45 Therefore, special designs with 
special screw access channels, using finite element analysis, 
fractographic analysis and video recordings should be fur-
ther investigated.

Aside from ceramics, several studies have studied the 
fracture resistance of implant crowns made of CAD/CAM 
composites and HPPs, such as resin nano-ceramic, poly-
etheretherketone (PEEK) and polymer-reinforced ceram-
ics (Table 4).24,25,30,46 Joda et al. investigated the monolithic 
designs of  resin nano-ceramic (Lava™ Ultimate) bonded 
to Ti, and found no detectable fractures after quasi-static 
loading, regardless of the abutment type.25 Tribst et al. con-
firmed that the use of the SRCR design did not affect the 
survival of a monolithic perforated crown made from VITA 
Enamic, a polymer-reinforced ceramic bonded to TiBase®.47 
Yazigi  et  al. found that fracture load was the highest for 
PEEK (BioHPP) fabricated as a monolithic implant SRCR, 
followed by CAD/CAM composites blocks, Grandio blocs 
and polymer-reinforced ceramics (VITA Enamic).24 None-
theless, the monolithic polymer-reinforced ceramic, the 
weakest of the 3 materials, has a lower fracture load than 
normal physiological loading of  the posterior molars and 
should be used with caution.24 In contrast to the mono-
lithic design, the SRCR design had a  negative impact on Ta
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fracture loads when implant crowns made of  the PEEK 
(BioHPP) substructure and a  layered with CAD/CAM 
milled composite were used.30 The SRCR design also re-
sulted in the failure of PEEK (BioHPP) layered with con-
ventional composite paste.30 In terms of the biomechanical 
behavior of  HPPs, a  high prevalence of  fracture was ob-
served at the emergence profile and in the cervical area in 
the monolithic design, as well as in the screw access chan-
nel in the veneered design.47 With an  increasing fracture 
load, a  higher concentration of  stress was transmitted to 
the implant–abutment junction, resulting in cracks near 
the emergence profile.16,24,38,44

Clinical performance of SRCR restorations 
fabricated from various materials 

Few authors have applied the SRCR design to implant 
restorations in clinical settings (Table 5). Rajan and Gu-
naseelan described a  protocol for fabricating the SRCR 
concept for metal–ceramic restorations.48 The ceramic 
superstructure was cemented on metal cast abutments 
and excess cement was removed extraorally.48 Three oth-
er studies documented how SRCRs were used to restore 
fully edentulous maxillae and mandibles.49–51 In addition 
to casting gold abutments, SRCRs were milled from Ti as 
a  cost-effective solution for the multi-unit fixed partial 
denture.49 In a  retrospective analysis of  edentulous pa-
tients restored with SRCRs, porcelain chipping occurred 
in only 10.9% of cases, indicating a low rate of complica-
tions.50 AlHelal et al. developed a protocol for a cementa-
tion technique that avoided the use of die spacers at the 
cervical finish line, thereby preventing the excess cement 
complications.9 Based on this clinical report and tech-
nique, SRCRs using metal–ceramics have improved im-
plant restoration survival rates by preventing damage to 
the porcelain when the screw loosens, as well as reduced 
the cost of maintenance.52

Regarding all-ceramic SRCR restorations, Prous-
saefs  et  al. recommended a  digital workflow for mono-
lithic zirconia bonded to a custom Ti abutment, using the 
SRCR technique.10 The prostheses were cemented while 
positioned intraorally. After extrication from the mouth, 
the cement was removed extraorally after polymeriza-
tion.10 With a  similar technique, Wasiluk et  al. assessed 
the incidence of undetected cement by using custom Ti 
cement abutments fabricated for SRCR restorations.53 
Excess cement was recorded on the distal (17.9%), me-
sial (15.0%), palatal (8.8%), and buccal surfaces (3.4%).53 
Therefore, with these procedures, the risk of undetected 
cement residue was reduced when polishing and cleaning 
were possible for SRCR restorations. The SRCR design 
with monolithic zirconia and an  angulated screw chan-
nel (ASC) revealed no difference in crestal bone loss.54 
Joda and Ferrari evaluated an SRCR implant crown made 
of monolithic lithium disilicate bonded to a Ti base, and 
reported no complications after 1 year.55 In a randomized 

split-mouth trial, a monolithic lithium disilicate implant 
crown fabricated as an SRCR was reported to have a 100% 
survival rate.23 Cicero et al. reported no complications fol-
lowing a 3-year follow-up using a hybrid approach (a zir-
conia coping layered with pressed lithium disilicate luted 
to a Ti base).56 Using a similar veneered approach, frac-
tographic analysis revealed premature failures and cracks 
near the screw access channel.57 However, with the excep-
tion of 2 studies, there were limitations, i.e., the majority 
of them were clinical techniques and case reports.10,23,54–57

Screw-retrievable cement-retained implant restorations 
using HPPs have been reported in a  few studies. When 
bonded to a  prefabricated abutment, monolithic resin 
nano-ceramic (Lava Ultimate) fabricated using a  digital 
method demonstrated a more favorable esthetic outcome 
(Variobase®).58 Monolithic SRCRs with polymer-rein-
forced ceramics (VITA Enamic) have been shown to have 
an  excellent outcome, with no prosthetic or biological 
complications.59 However, when zirconia abutments were 
used, 80% of bonding failures occurred within the 1st year 
of  service in the monolithic type fabricated from resin 
nano-ceramic.29 As a result, researchers have emphasized 
the contraindication for resin nano-ceramic bonded to 
a  zirconia abutment as an  implant restoration material. 
Nonetheless, limited information is available on the appli-
cation and clinical studies of PEEK and block CAD/CAM 
composites as an alternative for implant restoration.

Discussion
In restoring dental implants with monolithic or ve-

neered ceramic crowns, SRCR incorporates the advantages 
of  both the traditional screw and cement techniques.12 
The different fracture load values, and crack initiation and 
propagation mechanisms were all influenced by different 
SRCR implant restoration designs and materials. The size 
and design of  the screw access channel, and whether its 
preparation is performed before or after sintering are all 
relevant elements that influence the ultimate performance 
of the SRCR design. Oversized diameters of screw access 
channels not only contribute to the fracture risk, but also 
influence stress concentration at the margin of  the chan-
nel, which makes the restorations vulnerable to failure, 
particularly in patients with excessive bite force.17 Further-
more, grinding an  intact lithium disilicate restoration af-
ter crystallization and glazing should be avoided, as more 
cracks occur than when grinding the crown while still in its 
pre-glazing or blue phase. After crystallization and glazing, 
the strength of the crown increases from 130–150 MPa to 
350–450 MPa.23 Regarding zirconia, diamond bur grinding 
rather than tungsten carbide is recommended before sin-
tering to avoid phase transformation in the zirconia micro-
structure.59 To improve the fracture resistance of SRCRs, 
screw access channels with surrounding zirconia walls 
should be used for the reinforcement of the restoration.34 
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These modifications have only been evaluated using in vi-
tro testing with standardized parameters, and therefore, 
clinical studies are timely and highly needed to validate 
these in vitro findings.

In terms of  the influence of  materials, the majority 
of studies concluded that screw access channels in metal–
ceramic restorations weakened the porcelain and reduced 
fracture load in SRCR.33,39,40,42 Screw-retrievable cement-
retained restorations may harm the geometrical variations 
of the framework, resulting in porcelain cracking.33,41 Such 
cracks were found to be distributed in areas of higher me-
chanical resistance near the screw access channels, whereas 
jagged lines were discovered in areas of low-stress concen-
tration.35,39 Furthermore, cracks formed during thermo-
cycling led to failure after aging.33 There were conflicting 
reports on the fracture loads of cement-retained and SRCR 
restorations.18,41 These could be attributed to the use of dif-
ferent implant systems, cement types, screw access channel 
diameters, filling materials, number of loadings, fatigue cy-
cles used, and thermocycling effects.11,18,43 As a result, ad-
ditional standardization methods are required to prevent 
bias in future clinical studies.

Differences in screw access channels, on the other hand, 
do not affect the fracture load value of SRCRs construct-
ed entirely from monolithic ceramics. Screw-retrievable 
cement-retained restorations fabricated with monolithic 
zirconia and monolithic lithium disilicate had a  high 
fracture load, which exceeded masticatory forces of 900 
N in the posterior region during load testing, indicating 
the suitability of these materials for posterior molar res-
torations.16,19,24,60 Catastrophic fractures occurred only 
when the load was increased to 2400–4500 N.16,19,45 High 
fracture loads in monolithic ceramics have raised clini-
cal concerns about stress concentration in the cervical 
peri-implant bone area.60,61 To alleviate this concern, zir-
conia crowns have been veneered with lithium disilicate 
or composite resins. This veneering also improves shade 
matching and occlusal wear on the opposing teeth, as 
monolithic zirconia is relatively opaque and hard.56 How-
ever, the presence of  screw access channels in veneered 
restorations has increased tension near the channels 
while decreasing fracture loads.16,34 The fracture mode 
ranged from catastrophic to chipping within the porce-
lain, but the veneered type is able to withstand physio-
logical masticatory forces in the molar region.16,45,62 The 
diameter of  the screw access channel, occlusal contact, 
and the quality of bonding between the layering materials 
must be investigated further to avoid premature failure.57

High-performance polymers have been recommended 
to compensate for the absence of periodontal ligaments 
through absorbing forces and withstand a greater load to 
avoid stress being transmitted to the surrounding bone.30 
High-performance polymers have a high modulus of elas-
ticity, allowing them to deform before cracking.24,46 They 
also exhibit distinct mechanical behavior depending on 
the underlying abutment or the monolithic/veneered 

design of  the structure.24 The load capacity causes their 
failure mode to originate from the cervical part to the top 
of the restoration. The presence of screw access channels 
for SRCRs in these materials also causes no stress and per-
forms similarly to the cemented type. High-performance 
polymers can withstand forces greater than those occur-
ring on a natural posterior molar, except for SRCRs fab-
ricated with polymer-reinforced ceramics, which failed 
catastrophically at a load of 600 N. These materials create 
a grey zone that compromises esthetics when monolithic 
designs are used. To address this esthetic issue, a hybrid 
abutment or veneered abutment has been proposed,46 
but this deteriorates physical properties and fracture load 
performance.30 Consequently, when selecting materi-
als for HPPs, especially for the veneered type and hybrid 
abutments, caution should be exercised. In general, to 
avoid failure at the emergence profile and cervical area, 
there should be a  minimum thickness for this material. 
For posterior implant restorations, materials with a  low 
modulus of elasticity that absorb energy and have compa-
rable fracture resistance, are preferable.

Few authors have used SRCRs in clinical studies re-
garding implant-supported restorations. Only clinical 
techniques and retrospective clinical studies have been 
reported, although the use of  metal–ceramic SRCRs is 
considered to be simple and as effective as cemented res-
torations.9,48,50 For all-ceramic restorations and monolith-
ic HPPs, no damage and mechanical complications were 
observed at the interface of the Ti base abutment, suggest-
ing that this was a suitable clinical method for implant-
supported prostheses.19,44,54,55 Further clinical trials and 
studies with a  longer follow-up are required before rec-
ommending routine application of this method, especially 
of the veneered type.8,54 Selecting suitable abutments and 
material types is fundamental to ensure the satisfactory 
clinical performance of SRCRs.

Conclusions
Metal–ceramic SRCRs have a generally lower fracture 

load value than cemented implant-supported restora-
tions, although the differences may vary considerably. 
Cracks start mostly at the screw access channels. There 
is no significant difference in the fracture load values 
between SRCRs fabricated as monolithic ceramics and 
cement-retained restorations. The adhesive bonding be-
tween Ti abutments and monolithic ceramic frameworks 
showed no damage at the interface and did not affect the 
fracture risk. For the veneered type, the presence of screw 
access channels in zirconia and lithium disilicate signifi-
cantly reduces fracture load as compared to cemented res-
torations, but is sufficient to withstand molar masticatory 
forces. Among HPPs, monolithic forms of  ceramic-re-
inforced PEEK and resin nano-ceramic demonstrated 
higher fracture resistance than those occurring clinically. 
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However, monolithic polymer-reinforced ceramic net-
works and veneered restorations had lower fracture resis-
tance and should be used with caution.

Regarding the clinical performance of  SRCRs fabri-
cated with metal–ceramics, the clinical data is mainly 
retrospective and contains case reports. However, no 
controlled randomized clinical trials RCTs) have been 
conducted. Monolithic SRCRs fabricated with all-ceramic 
restorations have shown good short-term clinical perfor-
mance within 1–3 years post-loading. For veneered SRCR 
restorations, clinical data demonstrating the predictabil-
ity of  this approach is lacking. High-performance poly-
mers may be recommended as a substitute for posterior 
implant restorations, but clinical data is scarce; hence, 
further investigations are needed.
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