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ABSTRACT

INTRODUCTION: The main disadvantage of a resin cement-retained implant fixed prosthesis is the entrapment of residual excess cement in
the peri-implant tissues. Remaining cement has been shown to be associated with peri-implant inflammation and bleeding.

OBJECTIVES: The aim of this study was to detect the retained excess resinicement around tissue level dental implants, and to determine
which method of cementation will show less amount of retained excess cement.

MATERIALS AND METHODS: Fourteen tissue level implants (OCO Biomedical, Inc. Albuquergue, U.S.A.) were embedded in drilling
models (Salvin Dental Specialties, Inc. Charlotte, U.S.A.) having rubber surface covering simulating the gingiva. Fourteen metal copings were
fabricated (Realloy e.k, Sliemsdyk 50, Krefeld, Germany). RelyX U200 (TM3M, ESPE Dental Products. St. Paul, U.S.A.) dual cure resin
cement was used for cementation of the metal copings to the implants. The implants were divided into two main groups according to
cementation technique (n=7): Group (A): non vented tack curing of the excess cement for three seconds then the excess resin cement was
carefully removed. Group (B): occlusal vent was performed-on the occlusal surface of the metal copings to allow excess cement to be extruded
through the vent hole; then all the excess cement from the vent and margins was removed. The rubber coverage was removed and the retained
cement was collected and the net weight of the retained cement was determined.

RESULTS: Mann-Whitney U test revealed a statistically significant differences (p<0.05) between the non-vented tack cure and the occlusal
vent groups in the amount of retained excess cement, with the occlusal vent group (B) had more excess cement percentage than the non vented
tack cure group (A).

CONCLUSIONS: Tack curing of the excess resin cement during the cementation of implant-supported restorations might reduce the cement

residue, but still couldn’t remove the problem of excess resin cement around dental implants.
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INTRODUCTION

Cement retained restorations is considered the most
commonly used implant fixed prosthetic option. However,
cement retained implant restorations<have limitations.
Complete removal of the excess cement is generally a
challenge, especially with subgingival margins (1-3):
Residual cement may lead to peri-implantitis and implant
failure (1,4,5).

Different cement types have been used to lute fixed
restorations on implant abutments (6). Resin cements are
increasingly used nowadays because of their high retention,
decreased dissolution in the oral fluids, and the ability to
reduce microleakage compared with other traditional luting
cements (7-10). However, the complete removal of resin
cement is difficult, and scratches from the removal of excess
cement with sharp instruments leads to the increase of the
surface roughness of the implant surface (11,12).

Several techniques to minimize the excess cement have
been proposed in the literature, such as partial photo
polymerization of the cement before removal of the excess
(tack curing) (13) and crown venting techniques (14).

The purpose of the present study was to find a technique
for cementing implant-supported restorations without
leaving any excess cement, and if excess cement was found
to determine which method of cementation will show less
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amount of retained excess resin cement around tissue level
dental implants.

The null hypothesis was that there is no difference
between the non-vented tack cure and the occlusal vent
technique in the amount of the excess cement retained
around tissue level dental implants.

MATERIALS AND METHODS
Two special models (Salvin Dental Specialties, Inc.

Charlotte, U.S.A.) simulating the bone of the mandible in
the biomechanical properties with 1.5mm rubber surface
simulating the gingiva were used for this study. Fourteen
(4.0 mm X 12mm) non-sterile ERI tissue-level implants
(OCO Biomedical, Inc. Albuquerque, U.S.A.) were used.
Seven holes were drilled in each model following a flapless
protocol using a tissue punch with a sequence of 2mm, 3mm
and 3.7 mm drills (OCO Biomedical, Inc. Albuquerque,
U.S.A.). A ratchet wrench was engaged to ERI driver to drive
the implants to its final position just below the gum level. The
implants (n=14) were divided into two main groups
according to the cementation technique (n=7):

Group A: Seven copings were cemented using the non-
vented tack cure technique.

Group B: Seven copings were cemented using the
occlusal vent hole technique.
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For fabrication of the metal copings, the plastic copings
for group A were left intact without drilling any vent holes but
for group B vent holes were drilled occlusally with 1mm round
bur (15) on the castable plastic copings. All the copings were
sprued, invested and casted in non-precious nickel-chromium
metal alloy (Realloy e.k, Sliemsdyk 50, Krefeld, Germany).
Devesting and ultrasonic cleaning was performed, residual
investment material was removed using an ultrasonic cleaner
and airborne-particle abraded using 50-Mm aluminum oxide
particles. The metal copings were weighted before cement
loading using analytical digital balance with readability of
0.0001 g (AS220.R2, RADWAG BALANCES AND
SCALES, Radoom, Poland). One click of RelyX U200 resin
cement clicker dispenser ("M3M, ESPE Dental Products. St.
Paul, U.S.A.) was dispensed to standardize the amount of
cement used. The metal copings were loaded with the resin
cement and their weights were recorded using the analytical
digital balance. The exact amount of cement loaded was
calculated. For Group A (non-vented tack cure technique),
metal copings were placed on the corresponding abutments
with a fixed load of 5kg and kept in place for 3 minutes to
be cemented to the abutments using a static load applicator
(Device used to hold the specimen under static load
designed by Dr. Amir Azer, Conservative Dentistry
Department consisting of strong metal coil attached from
the upper end to plastic plate to put the load on; and from its
lower end to a loading member to transfer the load to the
specimen) (16) (figure 1 A). The excess resin cement was
initially light cured for 3 seconds (17) with Elipar™ LED
curing unit (3M-ESPE, St. Paul, MN, USA.) with a light
output (1200) mW/cm?, then excess cement on the margins
were peeled off at a gel state by a Teflon coated scaler
(Figure 1 B and C).

Figure 1: (A) The static load device. (B) Excess cement peeled
after tack cure cementation of group A. (C) The coping after
cleaning and removal of the excess cement.

For Group B (occlusal vent technique), the excess
cement that flowed out from the vent was removed using
cotton pellet (15) then a fixed load of 5 kg was applied and
kept in place for 3 minutes to cement the copings to the
abutments using a static load applicator. Excess cement on
the margins after application of the load was removed by
Teflon coated scaler and super floss (Figure 2).

Alexandria Dental Journal. (2019) Vol.44 Pages: 73-76

Excess cement around implants using different cementation techniques

Figure 2: (A) Excess cement flow out of the vent before removing
it with cotton.
(B) Excess cement on the margins removed by Teflon coated
scaler. (C) Super floss used to remove the remaining excess
cement. (D) The coping after total cleaning of the excess cement
with Teflon coated scaler and super floss.

A proper visual examination of all groups at the coping
implant interface was done to be sure that no excess cement
remained, then complete light curing of the dual cure resin
cement was performed for 20 seconds for each surface. The
rubber surfaces on the models were sectioned using a
scalpel and removed for the inspection of the cervical part
of each implant for any residual excess cements (Figure 3).
Cement remnants were carefully cleared with scalpel and
collected to be weighted using the analytical digital scale
(16, 18). The weight of excess cement for each implant was
recorded and excess cement percentage was calculated (as
following: excess cement remnants weight / amount of
cement loaded weight X 100) and statistically analyzed.

Figure 3: Excess resin cement found after removal of the artificial
gingiva.

All specimens were visually examined from all sides
under 30x magnification using Stereomicroscope (SZ-11,
Olympus, Japan). Any remnants of cement were documented
and photographed using a digital camera (E-330, Olympus,
Japan) attached to the microscope.

STATISTICAL METHODOLOGY

Data were collected and entered to the computer using SPSS
(Statistical Package for Social Science) program for
statistical analysis (ver 21) (19). Data were entered as
numerical. Data were described using minimum, maximum,
median and inter-quartile range. Comparisons were carried
out between two studied independent groups using Mann-
Whitney U test (20). Box and Whisker graph was used.

An alpha level was set to 5% with a significance level
of 95%, and a beta error accepted up to 20% with a power
of study of 80%.

RESULTS

Although we tried to remove all the excess cement during the
cementation process, when sectioning the rubber surfaces we
found excess cement that escaped in the tissue level implants
around the finish line. The amount of cement loaded for each
implant in both groups (A) and (B) was: 0.0455 g. Excess
cement percentage of the non-vented tack cure group (A)
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ranged from (3.5165-18.0220) % with a median (5.0549) %
and inter-quartile range (4.3956— 16.0440) %. While Excess
cement percentage of the occlusal vent group (B) ranged from
(13.6264 —24.1758) % with a median (19.7802) % and inter-
quartile range (13.8462 — 23.7363) %. Mann-Whitney U test
revealed that the occlusal vent group (B) showed more excess
cement percentage than the non-vented tack cure group (A) and
the difference was statistically significant. (Zmw)=2.366
p=0.018) (Table 1) (Figure 4).
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Figure 4: Box and whisker graph of cement excess percentage (%)
in the tissue level implant groups, the thick line in the middle of
the box represents the median, the box represents the inter-quartile
range (from 25" to 75" percentiles), the whiskers represents the
minimum and maximum.

Table (1): Comparative study between tissue level non
vented tack cure group A and occlusal vent group B in the
excess cement percentages.

Group

Cement excess
percentage (%0)

Tissue level
implants occlusal
vent technique

Tissue level

implants non

vented tack
cure technique

n 7 7
Min-Max 3.5165-18.0220
Mean = S.D.

13.6264-24.1758
18.9953+4.8978
14.465-23.5249

8.5400£6.0275
2.9655-14.1145

5.0549 (4.3956< | 19.7802 (13.8462-
16.0440) 23.7363)

KS test of normality D=0.290, D=0.249, p=0.200
p=0.077 NS NS

Z(MW)=2 .366

95% CI of the mean
Median (IQR)

Test of significance
(p value) p=0.018*

n: number of specimens Min-Max: Minimum-Maximum
Cl: Confidence interval IQR: Inter-quartile range
KS: Kolmogorov-Smirnov test of normality MW: Mann-Whitney
U test

NS: Statistically not significant (p>0.05) *: Statistically significant
(p<0.05)

Stereomicroscope examination at 30x magnification
showed all the implants of both group A and B had small
amounts of cement remnants remained microscopically. We
noticed that group (B) had completely seated copings margins
in all the implants while group (A) showed gap in four implants
between the coping margins and the implants (Figure 5).
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DISCUSSION

This study was an attempt to find the approach to use the
resin cement in bonding the casted copings to the abutments
of implants at the tissue level without leaving any resin
cement remnants that may affect the periodontium and
implant health. Special models simulating the bone of the
mandible with an artificial gingiva covering were selected
for our study to imitate the clinical situation to get
comparable results. Tissue level non-sterile implants were
selected for this study because of their favorable implant-
abutment junction positions, with this restoration-implant
junction position the cementation of the implant prosthesis
will resemble the conventional crown and bridge
prosthetics, and thus easy to control by the clinician (21).
As it.was found that the increase in cement remnants was
detected when the crown—abutment margin was located
more submucosally (18, 21-24).

When comparing the two methods of cementation used
in the current study, the results showed that the excess
cement percentage was more with the occlusal vent
technique than with the non-vented tack cure technique, and
the difference was statistically significant. This might be
due to removing the excess soft resin cement from the
margins of the oclussal vent group was a difficult and an
uncontrolled procedure (17) that may pushed the cement
unintentionally further more subgingivally. This coincides
with Pereira et al (25) who found that the photo-activation
(tack cure) prior to cement removal had possibly facilitated
the explorer to remove the excess cement before the final
photo-activation. And also with Mansour et al (26) who
found that flicking-off the partially polymerized excess
luting resin cement with a plastic hand instrument had
removed the cement cleanly away from the surface of the
tooth. And also with Hatrick et al (27), Michelle and Armin
(28). and Kaufman (29) who advised the light curing of the
excess. resin cement for several seconds to facilitate the
excess removal.

The stereomicroscope results in our study showed close
fitting of all the vented copings to the implant abutments,
this could be the effect of the vent in decreasing the
hydraulic pressure created during seating of the restoration
(30). This finding was in accordance with Clark et al (31)
who recommended the use of vents to reduce the excess
cement pressure in the ceramic crowns, and also with Yeung
et al (32) who found that the use of venting significantly
decreased the cement excess and enhanced the marginal fit
of implant abutments. Jones et al (33), Cooper et al (34) and
Yeun and Wilson (35) also agreed with this finding as they
found that the marginal adaptation of vented crowns was
significantly better than that observed for non-vented
crowns.

CONCLUSION

Following removal of excess luting resin cement using two
methods of cementation, small amounts of cement remained
adherent to the surface of all specimens at the coping-implant
interface. Within the limitations of this in vitro study, it was
concluded that tack curing of excess resin cement during the
cementation of implant-supported restorations will reduce the
cement residue, but still couldn’t remove the problem of excess
resin cement around dental implants.
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