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Abstract 
      Cement-retained remain the most popular connection type in dental implant single crown. 
Cement retained offers simplicity, aesthetic crown, compensation for angulated implant, however 
there are disadvantages such as  the difficulty for removing the excess cement, retrievability, and 
strictly not for minimum restorative space. Due to this disadvantage some researcher try to modified 
abutment surface in order to increase retention. Some of the studies suggest sandblasting, groove 
adding, extension cement to screw access channel, etc. The aim from this scoping review was to 
describe the modification of standard dental abutment cement-retained single implant crown. 
      A scoping review was conducted to map types of modification on abutment cement-retained in 
order to increase retention on ten years of research (December 2010-December 2020). 
      All studies were in-vitro and describe with three primary techniques (groove, screw access 
extension, surface treatment). According to the ten studies evaluated, the modification on abutment 
cement-retained was used mainly with sandblasting and extension screw access channel.  
       Engaging the screw access channel and surface treatment remain the most suitable 
modification on the cement-retained abutment.  
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 Introduction 
 
 A single tooth implant is one of the 
treatments for replacing a missing tooth.1 With 
the high success rate (more than 90%) makes 
single tooth implants more popular nowadays. 
Single-tooth implant based on the retention to the 
abutment type can be cemented or screw-
retained.2,3 

Screw retained type offers the benefit of 
retrievability in screw loosening, screw fracture,  
periodic maintenance, and reduce the risk of 
periimplantitis caused by cement / extruded 
excess cement (ESS).4 Screw retained type can 
be used for a short vertical prosthetic space. 
However, the crown's access hole in the occlusal 
area gave a disadvantage for a screw retained 
types such as weaken the occlusal area resulting 

in a ceramic fracture, technique sensitive, 
unpleasant aesthetic crown, establishing 
occlusion, and high cost.2 Cement retained offers 
the benefit such as compensate to the improper 
placement inclination, passive fit, aesthetic crown, 
intact occlusal area and cost practical. However, 
the difficulties for retrieving the restoration and 
the complication caused by ESS makes cement 
retained become unpopular nowadays.  

A complication in mechanical and 
biological aspects will make the clinician remove 
the crown, or we may call it retrievability. 
Retrievability is considered to be one of the 
factors for a successful treatment. On a screw-
retained type is quite simple; the clinician needs 
to unscrew the abutment or prosthetic screw, but 
with the cement-retained type, the clinician often 
has to break or damage the component of the 
implant and crown. Some authors suggest the 
use of temporary cement to have a retrievability 
purpose5–7, but the crown's retention value was 
inadequate. Especially in a short vertical space.  
in order to get some addition retention, the 
modification on the abutment was performed. 
Retention can be defined as a quality of a 
restoration/ prosthesis to resist dislodgment 
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along vertical force (insertion path) 8,9. Grove 
modification, surface treatment on the abutment 
were reported effective on the retention.  The aim 
from this scoping review was to describe the 
modification of standard dental abutment 
cement-retained single implant crown. 
 

Material and methods  
 

Scoping review was performed to identify 
the modification of dental abutment design in 
cement-retained single implant crown. The 
scoping review is useful for mapping, collating, 
and summarizing existing literature on the topic 
and can assist researchers in identifying the 
nature and extent of the current researchers.10,11 
This scoping review was guided with preferred 
reporting items for systematic review (Prisma) 
guideline.12 This review started with a PICO 
question (Table 1), which is dental 
implant/implant-supported prosthesis cement-
retained type as a population (P), abutment 
design modification (I), compared with other 
modification/cement (C) retention as an outcome 
(O).  
 

 
Graph 1. The flow of search strategy process in 
accordance with  the preferred reporting system 
for Systematic Review and Meta-Analysis 
(PRISMA) statement.  
 

This review focused on all available 
English language articles from the last ten years 
using PubMed and EBSCO. The keyword 
database was based on Medical Subject 

headings (MeSH) 2016 and non MeSH terms. 
The selected article was selected by title and 
abstract. Studies relate to difference between 
screw-retained and cement-retained, design 
screw, clinical cases were excluded from this 
review.  
 

 
Table 1. PICO and keywords   
 

Results 
 

This study adapted the search strategy 
method from preferred reporting items for 
systemic reviews and meta-analysis statement 
flow chart (Graphic 1). Forty-nine articles from 
PUBMED and 25 articles from EBSCO were 
found. After applying the inclusion and exclusion 
(Table 2) to the titles and abstracts of found with 
the search terms. Ten articles were considered to 
further analysis. Table 3 shows overview of 
studies on the modification, including the results 
of dental abutment design in cement-retained 
single implant crown from 2010-2020.  
 

 
Table 2. Inclusion and exclusion criteria for 
article selection. 
 
 Discussion 
 
 Cement retained type still become the 
type of prosthetic treatment that been chosen by 
clinician. The simplicity of lab production, cost, 
esthetic, passive fit, occlusion integrity, and 
esthetic was the advantage of cement-retained 
type. one of the key factors for successful 
treatment is not just from the osseointegrated 
implants but also from maintaining a successful 
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integrity connection between the superstructure 
(crown) and fixture. One of the indicators is 
retention. Retention can be described as a 
quality inherent of a restoration/ prosthesis acting 
to resist dislodgment along the path of 
placement.9 

Cement selection for cementing a 
cement-retained implant still inconclusive.21 
Cement can be divided into two categories the 
permanent and temporary cement. Because of 
the difficulties in retrieving a cement-retained 
restoration, some authors suggest the use of a 
temporary/provisional cement. However, 
because of the low tensile strength and high 
solubility, the disadvantage of using this kind of 
approach was the frequent need for re-
cementation. A method of “semipermanent” 
cement was considered to restore a cement-
retained since it provides retention and fulfills the 
need for retrievability.22  Bresciano (2005) said 
that an effort of semipermanent cementation can 
be obtained by the use of petroleum Jelly with 
polyurethane resin.23 Polycarboxylate cement 
and self-adhesive resin cement seem to become 
the most favorite of choice cement because of 
their retentive value.24 

From the 10 journals that we review all 
the journals using a titanium cement-retained 
abutment. Before the specimen testing all 
abutment were being modified according to their 
topic first, then mix of cement were placed in the 
casting with certain amount pressure  (5-6kg for 
2-5 minutes) and all samples were stored in a 
37° C for 24 hours then all the specimen were 
tested with retention test using a universal 
machine. 

A factor that may increase retention value 
is geometry preparation, abutment taper, 
abutment height, surface area, surface 
roughness, retentive groove, and lutting agent 
that has been used. Several modification 
methods, such as engaging the screw access 
channel and abutment surface treatment with 
sandblasting, were the two technique 
modifications that commonly used. It is well 
known, similar to conventional fixed 
prosthodontics, that the more surface area cause 
more retentive restoration. This theory was 
supported by  Hamad et al. l. He also added that 
cement selection was important also. The study 
said that zinc phospat was the most retentive 
cement compare to GIC, ZoE, ZoE with 
Vaseline.25 

Some modifications on a cement abutment were 
also show promises. Modification like the 
Engaging screw access channel can also show 
significant retention. By engaging the screw 
access channels means more surface area in 
contact with luting cement, act as an internal vent 
which help for full seating of the casting. Results 
that contradictive on the classic theory which said  
"the more surface area  the more retention". The 
explanation for the study is cementing the four 
intact abutment walls can cause a hydraulic 
pressure as the cement flows out from the screw 
channel. Furthermore, the internal surface 
roughness of abutment is different with the 
external surface abutment. The internal wall are 
not coated with smooth titanium nitrade8.  

Another method of engaging channel 
screw acces is by creating two vent hole in the 
lateral of cemented abutment20. Engaging screw 
access channel with metal extension of the 
crown were also become one of the modification 
method. Study that perform by Biyani et all said 
by engaging 3 mm through  screw access 
channel  with metal extension shows significant 
retention compare to non-engaging type by 261% 
(50N) 14. A similar study were also performed by 
Naik et all and gave the same results26.  
 

 
Table 4. Estimated surface area on cemented 
abutment8. 
 

Circumferential groove modification on 
the abutment can also become one of the 
technique that can increase the retention. Study 
from Lewinstein et al. shows that circumferential 
groove on the abutment can improve retention. It 
is said that the retention force with 
circumferential groove can be increase with 
almost twice compare to non-modification 
abutment.  

Another method for increasing retentive 
force is by using a surface treatment modification 
such as sandblast, oxygen plasma, etc.16,17 
Studies from Drummond et al. shows that using a 
sandblasted abutment can improve retention 
37% compared to non sandblasted abutment.17 
El-Helbawi et al. show that using a surface 
treatment can improve the retention two times 
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compare to non-modification. He also stated that 
oxygen plasma treatment is more retentive than 
sandblasted technique, although the numbers 
were not so significant.18 Laser-etched can also 
become one of the alternative surface 
modification. A study performs by Venkat et al. 
shows that laser-etched shows higher shear 
bond strength than sand blasted. However, laser-
etched  procedure were quite tricky.27 

Comparing the retention force from 
sandblasting and groove modification has been 
reported by Shrivastav. This study shows that the 
retention force from an abutment modified by 
groove and bur gave the best result than 
modified abutment by groove or sandblasting. 
The circumferential groove can act as a 
mechanical lock and may increase the fracture 
length, especially with high modulus elasticity 
cement such as zinc phosphate cement. This 
technique is simple and can be done on chairside 
clinical.15 

Modification on the abutment shows 
significant retention of force. The highest 
retention of force was shown by Tan et al (897 N). 
Probably one of the reason why this study shows 
significantly high was because the use of zinc 
phosphate cement. Zinc phosphate already 
known as a definitive cement for implant 
restoration beside glass ionomer cement or resin 
modified because of the high compressive 
strength (80-140 MPa) and because Zinc 
phosphate have a soluble characteristic it will 
less likely induced periimplantitis.28 

Not only with sandblasting ,another 
technique surface modification such as Oxygen 
plasma can also improve retention. El habawi et 
al shows the most retention with modification on 
the abutment surface with Oxygen plasma 
technique by 264.7 N ± 12.8 N even with only a 
temporary cement.   
 

Conclusion 
 

Modification of cement abutments can be 
used as an effort to increase the retention of the 
restoration. From this review, the most effective 
way to the modified abutment is by using an 
engaging screw access technique and 
sandblasting. Both techniques were simple and 
can be helpful in a short vertical span prosthetic 
space or with temporary cement (to achieve 
retrievable aspect).  
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Table 3. Overview of studies the modification of dental abutment design in cement retained single 
implant crown from 2010-2020. 
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