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ABSTRACT
BACKGROUND AND OBJECTIVE: Cement extrusion into the sulcular area may result in soreness, bleeding and exudation on probing. 
Various techniques to remove excess cement such as removal with plastic and metal scalers, cementation techniques such as venting, escape 
channel and half filling of the crown has been documented to reduce the amount of excess cement around the implant. The purpose was to propose 
an appropriate technique to reduce the excess retained cement with an objective of reducing residual cement induced peri-implantitis.
METHOD: Thirty implant analog's measuring 3.5 mm X 11mm were mounted in self cure acrylic resin block. Each abutment of 5.5mm long were 
tightened to the implant analog by applying 35Ncm of torque to each implant. The groups were divided into Group IM, Group OH and Group AA 
.All the 30 samples belonging to all group Type I Glass Ionomer cement was applied only to the internal margins . Excess cement was retrieved 
using stainless steel straight probe, putty index technique and G-CUFFTM. A constant load of 80 N was applied to all the three groups. The excess 
cement was measured for all the three groups. The values were collected and statistically analysed.
RESULT: There was a significant difference in all cementation techniques. Multiple comparison test between the groups showed that there was a 
statistically significant difference in the technique used to retrieve excess cement among the groups that the Internal Margin technique, Occlusal 
Half and Axial Wall technique.  The technique which involved in the application of cement on the axial wall had less amount of excess cement. 
Similarly the use of G-CUFFTM also resulted in the complete retrieval of excess cement.
CONCLUSION : Within the limitations of the study, It was concluded that application of cement on the axial walls and retrieved through G-cuff 
reduces the excess cement. Cement application on the axial walls and retrieval of cement using the G-Cuff was most appropriate method for 
reducing excess cement to decrease peri-implantitis.
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INTRODUCTION
Implant dentistry has seen a rapid and remarkable progress in recent 
years. The quest for predictable long term results have raised several 
questions concerning the materials used as well as the technique 
followed in clinical practice. Implant restorations may be cemented or 
screw retained,each method having its inherent advantages and 
disadvantages. Cemented restorations have the advantage of 
simplicity, hermetic sealing, passive fit and more favourable aesthetics 
and crown contour. Clinician's decision are not limited to the selection 
and type of implant and the abutment: There is also the need to choose 
the type of cement. A dental cement must act as a sealing interface 
between the two components and holding them together through some 
form of the surface attachment. The tensile strength of the luting agent 
should allow retrieval when required yet be sufficient to retain the 
prosthesis during function. 

Crestal bone loss, around dental implants, has been a subject of 
discussion in implant dentistry since its inception. While there are a 
variety of causes for crestal bone loss around dental implants, retained 
dental cement plays a major crucial role.. Excess dental cement was 
associated with signs of peri-implant disease in the majority of the 
cases. Peri-implant inflammation is associated with swelling, 
soreness, deeper probing depths, bleeding or exudation on probing and 
radiographic loss of peri-implant bone. The removal of residual excess 
cement may be difficult and can only be confirmed and evaluated with 
the exploratory flap surgery or with a dental endoscope. Removal of 
excess cement with hand instruments may damage the implant 
surfaces. Roughened implant surfaces may lead to increased plaque 
accumulation, impaired plaque removal and compromised soft tissue 
compatibility.

There are several methods of preventing the accumulation of excess 
cement around implant crown junction, such as probing,screw retained 
with ceramic vented crowns, rubber dam technique and Teflon Tape 
technique. 

TMG-Cuff™ is a non-invasive implant accessory. G-Cuff  aids clinicians 
in non-invasive tissue retraction, supports tissue from collapsing, 
creates a barrier to stop cement and adhesive from invading the tissue , 
it has a unique size that makes it universal and compatible with almost 

TMany implant. G-Cuff  is a complete tissue management solution for 
dental implants that retracts, supports tissues, supports and carries the 

TMabutment. The advantage of this G-Cuff  is to prevent cement flow.

In cement retained implant restorations, extruded excess cement may 
retard wound healing and lead to peri-implantitis. Thus, the purpose of 
this study was to compare different cementation and cement retrieval 
techniques thereby reducing cement induced peri-implantitis.

AIM OF THE STUDY
The aim of this study is to evaluate and compare different cementation 
and cement retrieval technique and to propose an appropriate 
technique for cement retained implant restoration there by reducing 
cement induced peri-implantitis.

MATERIALS AND METHOD
Specimen Preparation:
A polyvinyl chloride pipe was cut to obtain a cylinder of 1" x 1". 
Autopolymerising acrylic resin was mixed in a ratio of (3:1) by volume 
and poured in the cylindrical polyvinyl chloride pipe mould. Thirty 
such acrylic blocks were obtained measuring 1" x 1".Implant analog 
measuring 3.5 X 11mm was embedded in an acrylic block. Each 
abutments of 5.5mm long were tightened to the implant analogues by 
applying 35Ncm of torque to each implant.

Inlay casting wax (Hindustan Dental Product) was used to fabricate 
30 wax patterns of thickness 0.8mm for each abutment analog 
sample, the wax patterns were divided into three parts occlusal third, 
middle third and cervical third and wax patterns were measured 
using wax gauge.

All wax patterns were sprued and invested in a phosphate bonded 
investment material (BEGO) and cast in metal ceramic alloy 
(BELLABOND BEGO) according to the manufacturers laboratory 
protocol. After divesting and ultrasonic cleaning the internal aspect of 
the castings were inspected using a magnifying glass and surface 
irregularities were removed using a small round tungsten carbide bur. 
Residual Investment materials were removed using an ultrasonic 
cleaner with sand blasting and thirty crowns obtained were measured 
with metallic gauge to obtain crowns of 1.5 mm thickness. Putty index 
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fabrication: Vinyl polysiloxane putty impression material i,e Base and 
catalyst paste was mixed in 1:1 ratio and inserted on the intaglio 
surface of the crown to form the replica. All the thirty specimens were 
divided into three groups of 10 samples each according to the 
cementation technique: The measured cement was pre-weighed on a 
digital weighing machine and the weight was noted. Glass-Ionomer 
cement type I( Fuji,GC) was mixed according to the manufacturer's 
instructions in the luting consistency and all the thirty crowns were 
cemented.

Group IM: Cement applied on the internal margins of the crown and 
retrieved using stainless steel straight probe.

Group OH: Cement applied on the occlusal half of the crown and 
retrieved using putty index

Group AA: Cement applied on the axial walls of the crown and 
retrieved using G-cuff.

Excess Cement measurement:
The retained excess cement around the crown margins were retrieved 
and measured using a digital weighing machine. The weighed cement 
was then compared with the pre- weighed cement and checked for 
difference. This provided the net weight of the retained excess cement.

DIAGRAMS AND IMAGES 
1. Specimen with implant analog and abutment

2.G-Cuff Kit

3. Application of G-Cuff and Retrieval Of Excess cement using G-
Cuff

RESULTS
Table I: Retrieval Of Excess Cement(group IM)

Table II: Retrieval Of Excess Cement ( Group OH)

Table III: Retrieval Of Excess Cement ( Group AA)

Table IV: Mean And Standard Deviation (sd) Of All The Three 
Groups

TEST OF HOMOGENEITY OF VARIANCES
Retrieved excess Cement

The p-value is 0.310 greater than 0.05, so the groups have equal 
variances.

Retrieved Excess Cement

*significant at 5% level of significance

There was a statistically significant difference between groups as 
determined by one-way ANOVA (F(2,27) = 64.208, p = .000)The 
significance value is 0.000 (i.e., p = .000), which is below 0.05 and, 
therefore, there is a statistically highly significant difference in the 
retrieved excess of cement between different techniques.

Table VI :multiple Comparisons Between Groups
Dependent Variable :Retrieved excess Cement

From the results of the above table Analysis Of Variance table, there is 
statistically highly significant differences between the groups were 
found.

Multiple Comparisons, shows groups differed from each other.The 
Tukey post hoc shows that statistically significant difference is found 
in  the technique used to retrieve excess cement between the groups 
that is Internal Margin technique and Occlusal Half technique (p = 
0.000), as well as Occlusal Half and Axial Wall technique (p = 0.000), 
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Sl.No Pre-weighed cement(g) Retrieved excess Cement(g)
Sample 1 0.50 0.03
Sample 2 0.50 0.02
Sample 3 0.50 0.04
Sample 4 0.50 0.02
Sample 5 0.50 0.01
Sample 6 0.50 0.03
Sample 7 0.50 0.02
Sample 8 0.50 0.01
Sample 9 0.50 0.01

Sample 10 0.50 0.02

SL.NO Pre-weighed cement(g) Retrieved excess cement.(g)

Sample 1 0.50 0.07

Sample 2 0.50 0.05

Sample 3 0.50 0.04

Sample 4 0.50 0.05

Sample 5 0.50 0.06
Sample 6 0.50 0.07
Sample 7 0.50 0.06
Sample 8 0.50 0.05
Sample 9 0.50 0.07
Sample 10 0.50 0.05

Sl.no Pre-weighed cement(g) Retrieved excess cement(g)

Sample 1 0.50 0.01

Sample 2 0.50 0.02

Sample 3 0.50 0.02

Sample 4 0.50 0.02

Sample 5 0.50 0.01

Sample 6 0.50 0.01

Sample 7 0.50 0.02

Sample 8 0.50 0.00

Sample 9 0.50 0.01

Sample 10 0.50 0.01

Levene Statistic df1 df2 Sig.
1.223 2 27 .310

Sum of Squares df Mean Square F Sig.
Between Groups .011 2 .005 64.208 .000*
Within Groups .002 27 .000

Total .013 29

Mean 
Difference 
(A-B)

Std. 
Error

Sig. 95% Confidence 
Interval

(A)
Group_cat

(B)
Group_cat

Lower 
Bound

Upper 
Bound

Tukey 
HSD

IM OH
AA

-.03600*
.00800

.00414

.00414
.000
.149

-.0463
-.0023

-.0257
.0183

OH IM
AA

.03600* .00414
.00414

.000

.000
.0257
.0337

.0463

.0543

.04400*

AA IM
OH

-.00800 .00414
.00414

.149

.000
-.0183
-.0543

.0023
-.0337

-.04400*



and the Axial wall and Internal Margin technique (p = 0.000).

However, there were differences between the groups IM (Internal 
margin) and AA (Axial wall) techniques (p = 0.149).

Graph 1 : Mean Plot Of Three Different Groups

Graph II : The Mean And Standard Deviation Of Retained Excess 
Cement Values For The Three Different Cementation Techniques.

DISCUSSION
Implant supported crown restorations may be either screw retained or 
cement retained.

Cement retained prosthesis is the restoration of choice for the 
treatment of implant patients because they are better than screw 
retained in respect to margin adaptation, occlusion, esthetics, passivity 
and cost factor. It has also been suggested that the intervening cement 
layer can act as a shock absorber and enhance the transfer of load 

1throughout the prosthesis implant-bone system . Screw retained 
restorations thus are associated with more complications such as 
unaesthetic appearance, access hole exiting through the central fossa, 
compromised occlusion due to presence of the screw access holes and 
high cost.

Agar et al reported that the use of instruments such as scalers and 
curettes (Gold coated scaler, rigid plastic scaler and stainless steel 
explorer) to retrieve the residual excess cement on the titanium implant 
components harmed periodontal attachment. The purpose of this study 
was to investigate and compare the surface of the abutments after the 
removal of cement using these instruments. Cementation of implant 
abutments proved to be a technique sensitive procedure and excess 

23cement was left with resin cement around peri-implant region .

The choice of cement for an implant-retained restoration should also 
be based on the need for the retrievability of the prostheses and ease of 
excess cement removal. There is little evidence regarding which 
cement is most suitable for the retrievabilty of implant supported 
prostheses.

Many clinicians prefer the use of provisional cement or the least 
retentive cement for the final cementation to ensure retrievability of 

10implant supported prostheses . However such  cements often have 
low tensile strength and are soluble.

Studies have shown that reducing the amount of permanent cement 
applied to the restoration does not reduce strength of the restoration. 
The use of a cementation technique such as half coating of the 
restorations with cements did not result in the retentive strength values 
compared to complete luting technique. These studies proved that 
using less cement results in better marginal fit of cemented implant 

5restorations.

Steven et al described an increased incidence of peri-mucositis and 

peri-implantitis in cement retained implant restorations because of the 
difficulty to remove excess cement by using a metal scalers. 
Biologically, the junctional epithelium and connective tissue 
attachment around the natural teeth insert perpendicularly and this 
tends to limit compartmentalize the flow of excess cement. According 
to the authors there are several techniques to eliminate or control the 
flow of excess cement such as screw retained with ceramic inserts, 
rubber dam technique, Teflon tape technique and putty index 
technique. However, by implementing the above described technique, 
the potential adverse effects of cements are still present and a better 

27technique should be found to possibly eliminate the excess cement .

The aim of the present study was to evaluate and compare different 
cementation techniques in cement retrieval and to propose an 
appropriate technique for cemented implant restoration there by 
reducing cement induced peri-implantitis.
  
All the 30 samples were divided in 3 groups with 10 samples in each 
group. Glass ionomer cement (Type 1) was used to cement the crowns 
to the implant analog. In first group Group(IM) Glass ionomer cement 
was applied only on the internal margin of the crown and cemented 
onto the implant analog and excess cement was retrieved with a 
stainless steel straight probe.

In the second group (GroupOH), Glass ionomer cement was applied 
only to the occlusal half of the crown and cemented onto the implant 
analog. Excess cement was retrieved using a putty index technique.

In the third group (Group AA) Glass ionomer cement was applied on 
the axial walls of the crown and cemented onto the implant analog. 
Excess cement was retrieved using a G-CUFF .Glass ionomer cement 
was pre-weighed and compared with retrieved cement for all the 30 
samples. All the 30 samples were mounted on the JIG and placed on a 
universal testing machine (Mecmesin). A controlled load of 80 N was 
applied. All the three groups were statistically analysed using ANOVA 
and Multiple comparison tests.

The results showed that the cementation technique wherein the luting 
cement is applied on the axial walls (Group AA) and Internal margins 
(Group IM) lesser excess cement was retrieved. When all the three 
groups were compared application of luting cement on the axial walls 
(Group AA) resulted in the least amount of excess cement. G-CUFF is 
a collar like implant accessory, which fits according to the size of the 
abutment compatible with almost any implant systems. 

The G- CUFF kit is available with 10 disposable cuffs with a ring like 
measuring scale for various sizes suitable for implant abutments. The 
size of the cuff is selected appropriately using the measuring scale and 
the cuff is placed.

CONCLUSION
Within the limitations of the study, following conclusion can be drawn
1)  A technique where in the cement applied on the axial walls and 

internal margins of crown resulted in lesser excess cement.
2)  Comparison of the three cementation techniques showed that 

application of cement on the axial walls of the crown resulted in 
the least amount of excess cement.

TM3)  G-CUFF  is the most appropriate technique and is a non-invasive 
easy method in the retrieval of excess cement.
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