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Background: Cement-retained restorations are commonly
used on dental implants. Residual excess cement after place-
ment of fixed partial dentures has been associated with clinical
and radiographic signs of peri-implant disease. The purpose
of this study was to explore the relationship between excess
dental cement and peri-implant disease using the dental en-
doscope.

Methods: Thirty-nine consecutive patients with implants
exhibiting clinical and/or radiographic signs of peri-implant
disease were studied. Patients were enrolled in the study dur-
ing a 5-year period in a private periodontal practice. Twelve
of these patients had similar implants without signs of inflam-
mation; these implants served as controls. There were 20 con-
trols and 42 test implants. All were evaluated using a dental
endoscope initially, and all but one implant was evaluated at
a 30-day follow-up. Results from both groups were assessed
by two trained operators and recorded.

Results: None of the controls and all 42 of the test implants
had clinical signs of peri-implant disease at initial treatment.
Excess cement was found in none of the controls and 34 of
the test sites. Thirty days after cement removal, 25 of 33 test
sites from which the cement was removed had no clinical or
endoscopic signs of inflammation.

Conclusions: Excess dental cement was associated with
signs of peri-implant disease in the majority (81%) of the
cases. Clinical and endoscopic signs of peri-implant disease
were absent in 74% of the test implants after the removal of
excess cement. J Periodontol 2009;80:1388-1392.
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C
emented implant prostheses have
become popular as a result of their
relative simplicity, elimination of

prosthesis screw loosening, passivity of
fit, improved esthetics, easier control
of occlusion, and economy compared to
screw-retained prostheses.1 This simplic-
ity comes with a price: the possibility of
leaving excess cement on the implant
or in the surrounding soft tissues,2 which
has been associated with peri-implant
disease.3,4 The most likely genesis of the
problem is that this cement retains
microbes, similar to those responsible
for inflammatory periodontal diseases,
and the rough surface of the cement
inhibits the removal of the microorgan-
isms, which can lead to peri-implant
disease.5-7

The definition of peri-implant infec-
tions is confusing. In this article, the term
‘‘peri-implant disease’’ is used. This has
been defined as ‘‘disease that affects
the tissues associated with an oral im-
plant and/or abutment. Bacteria play a
major role in the etiology of peri-implant
diseases, which can be restricted to soft
tissue (mucositis) or progress to the sup-
porting bone and induce its destruction
(peri-implantitis).’’8 This study was de-
signed to explore the relationship be-
tween retained cement, determined by
dental endoscopy, and the clinical signs
of peri-implant disease.
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MATERIALS AND
METHODS

The study was designed to iden-
tify individuals in a single private
periodontal practice with clinical
and/or radiographic signs of
peri-implant disease. These pa-
tients were on a routine implant
maintenance schedule or were
referred for peri-implant evalua-
tion and treatment. If only bleed-
ing on probing was found, the
area was debrided, and the pa-
tient was instructed to irrigate
with chlorhexidine 0.12% twice
daily for 30 days. If bleeding on
probing was still found at reeval-
uation, the patient was entered
into the study. Patients who pre-
sented with suppuration or clin-
ical and/or radiographic signs of
progressive bone loss were
placed into the study without
the initial therapy described for
those with only bleeding on
probing. Patients included in
the study were followed pro-
spectively ‡30 days subsequent
to endoscopic examination and
treatment where indicated. Ra-
diographic data were used only
when accurate previous films
were available for comparison.
The original goal was to find 30
patients with peri-implant disease and to use im-
plants in these same patients without signs of disease
as controls. Over a 5-year period (2003 to 2008), 39
consecutive patients with 42 implants that fit the in-
clusion criteria were identified. The study was con-
ducted in accordance with the Helsinki Declaration
of 1975, as revised in 2000, and all patients provided
oral and written consent for their therapy. All of these
patients (20 females and 19 males; range, 41 to 78
years) had received dental implants with cemented
single-unit fixed partial dentures. Some portions of
the cement margins were located subgingivally in
all of the implants. Twelve of these same patients
had an additional 20 implants placed and restored un-
der similar circumstances that showed no clinical or
radiographic signs of peri-implant disease. This sec-
ond group of implants served as controls.

A dental endoscope† was used to explore the sub-
gingival environment around the test and control im-
plants. Cement was identified by its characteristic
white reflectance, whereas subgingival calculus was

brown or yellow. A material assumed to be biofilm
was gray/blue. Biofilm can be easily dislodged with
the endoscope’s explorer, whereas cement and calcu-
lus cannot. The subgingival deposits can be more
readily identified using the moving images seen when
the endoscope is used in a clinical setting compared to
static screen grabs (Figs. 1 and 2). The device was
used by individuals trained and experienced in its
use. At least two individuals, the periodontist and a
dental hygienist, confirmed the presence or absence
of cement. If excess cement was found, its presence
was recorded, and its removal was attempted using
varied hand scalers as well as piezoelectric and
magnetostrictive mechanical devices while visualiz-
ing the cement with the dental endoscope. In three
cases, a flap approach was necessary to accomplish
cement removal.

The restorative dentist who cemented the restora-
tion was contacted, and information on the type of
cement used was recorded. This information was

Figure 1.
A) A piece of cement, ;0.5 mm in diameter, attached to the implant surface is seen in the lower left
quadrant of the screen grab from the endoscope. B) An illustration of A. I = implant; S = shield; C = cement;
ST = soft tissue.

Figure 2.
A) An endoscopic view of the same implant seen in Figure 1 after cement removal. B) An illustration of A.
I = implant; S = shield; CM = crown margin; ST = soft tissue.

† DentalView, Irvine, CA.
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available for 39 of 42 test implants. Sixty of the im-
plants had titanium plasma–sprayed or sand-blasted
large-grit acid-etched surfaces. Two had titanium grit
(titanium dioxide)-blasted surfaces.

Forty-one of 42 implants with peri-implant disease
were reevaluated by the initial examiners clinically
and with an endoscope ;1 month after therapy. One
patient dropped out before a follow-up evaluation
could be performed.

RESULTS

Cement was associated with 34 of 42 test implants
(80.95%) and no control implants (0%). Of the 33 test
implants available for evaluation at the 1-month inter-
val, the clinical and endoscopic signs of peri-implant
disease had resolved in 25 implants. No signs of peri-
implant disease were seen around the control im-
plants, on clinical evaluation or when the sulcus was
observed with the endoscope. The cause of the con-
tinued inflammation around the remaining eight
implants remained undetermined. Four types of ce-
ment were used from five manufacturers (Table 1).
Within the scope of this study, no difference could
be detected in the initial presence of disease or re-
sponse to treatment based on the type of cement
used to lute the restoration. The type of implant sur-
face did not seem to have any effect on the presence
of inflammation or the retention of cement.

Peri-implant disease was first diagnosed in the test
implants loaded from4months to >9yearsafter cemen-
tation of the single-unit fixed partial dentures (Fig. 3).

DISCUSSION

The majority of the tissues surrounding the implants
(81%) in this study demonstrating signs of peri-
implant disease had retained excess cement in the
subgingival spaces. Additionally, the removal of the
excess cement with a closed procedure using the den-
tal endoscope or, when necessary, a surgical flap pro-
cedure eliminated signs of inflammation after 1 month
in most (25 of 33) of the treated implants. This

Table 1.

Type of Cement and Number of Implants

Type of Cement Test Implants (n)

Resin modified glass ionomer
(two manufacturers)

27

Zinc polycarboxylate 7

Resin cement 4

Glass ionomer 1

There was no apparent relationship between the type of cement used and
the presence of peri-implant disease. Information on the type of cement
used was not available for three of the test implants.

Figure 3.
The presence of peri-implant disease was discovered as soon as 4 months after cementing the fixed partial denture and as long as 111 months. Each bar
represents an individual implant.
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seemed to indicate that retained cement, where pres-
ent, may be a major contributor to peri-implant dis-
ease.

It is remarkable that the initial signs of inflamma-
tion and peri-implant disease were found from as
early as 4 months to >9 years after fixed-implant
restorations were cemented. This agrees with the
findings of Pauletto et al.,3 who found manifesta-
tions of peri-implant disease from a few weeks to
4 years after cementation. This delayed response
cannot be fully explained, but the roughness of de-
posits on natural root surfaces has long been asso-
ciated with periodontal inflammation; the removal of
root roughness is associated with resolution of in-
flammation.8 The existence of even a tiny amount
of calculus was associated with inflammation of
the pocket wall around natural teeth, and removal
of this roughness was associated with the resolution
of the endoscopic signs of inflammation.9-11 Dental
cement on implants may serve the same function.
Bacteria from the implant sulcus were shown to
be capable of causing peri-implant disease.6 In
the current study, removal of cement frequently
(76% of the time) resulted in resolution of the clini-
cal and endoscopic signs usually associated with
peri-implant disease. It is not known if this is due
to the removal of a mechanical irritant or a reposi-
tory of bacteria or both. Clinically, it seems that both
are important.

Based on this study, it seems that removal of ex-
cess cement from around implants is important for
retaining clinical health and for the resolution of
peri-implant disease. In most cases, by using the
dental endoscope, the cement could be visualized
and removed using a non-surgical procedure. How-
ever, in three cases, surgical access was necessary
for complete cement removal. It seems that excess
cement found in the presence of peri-implant dis-
ease should be removed by whatever methods are
necessary; surgical intervention is justified when
this cannot be accomplished with non-surgical ap-
proaches.

CONCLUSIONS

If these findings are confirmed by other studies, they
argue for increased diligence in cement removal at
the time of cementation, as well as arousing suspicion
of excess cement when signs of peri-implant disease
are seen. The need for care in the use of cemented res-
torations needs to be communicated to the restorative
dentist, and it emphasizes the need for cooperation
during treatment planning between the surgeon and
restorative dentist. Screw-retained fixed partial den-
tures may be indicated in situations where cement
margins will be located under the gingiva and cement
removal will be problematic. When cementation is

to be used, alternative approaches can include
abutments that raise the crown/abutment margin
coronally or abutments offset internally in relation to
the coronal margin of the implant shoulder. In all ce-
mented cases, due diligence should be paid to re-
moving all excess cement at the time of placement
of the fixed partial denture. The delay in the appear-
ance of peri-implant disease is particularly troubling
and indicates that cemented implant prostheses
should be evaluated periodically for peri-implant dis-
ease.
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