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Multicenter Retrospective Study of Cement-Retained
Implant-Supported Anterior Partial Prostheses:

Success and Restoration Evaluation
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Purpose: The aim of this multicenter study was to evaluate implant success and restorative complica-
tions of cement-retained implant-supported anterior partial prostheses in Jordan. Materials and Meth-
ods: A retrospective study of all implants with a minimum of 1-year follow-up were used to support
fixed, cement-retained restorations from April 2000 until March 2007. The cement-retained implants
were loaded with either single- or multiple-tooth replacements. The Fisher exact test was performed to
test the presence of any statistically significant difference in success concerning gender or arch of
placement. Results: Eighty-seven implants were placed in the anterior region of the mandible or max-
illa in 49 patients at multiple clinical practices in Jordan. The age of the patients ranged from 17 to 85
years. Eighteen implants were placed in the mandible and 69 in the maxilla. Three maxillary implants
in 2 male patients had 3-mm horizontal bone loss. Those 3 implants are still functioning and were con-
sidered surviving implants but not successful implants. Therefore, the implant cumulative survival rate
for both arches and genders was 100%. The implant cumulative success rate was 95.78%. Three
crowns (maxillary) were dislodged. No significant differences were revealed regarding gender or arch
of placement (P > .05). Conclusions: Cement-retained implants exhibited high survival and success
rates among a Jordanian population. INT J ORAL MAXILLOFAC IMPLANTS 2008;23:705–708
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The use of dental implants has become a success-
ful procedure for the treatment of complete and

partial edentulism.1–5 The presence of teeth can
complicate the oral environment in which the
implant-supported prosthesis must function.

Occlusal forces, tooth wear, and abrasion resistance,
differences in resil iency between teeth and
implants,6 and microbiologic flora are major differ-
ences between partially and completely edentulous
patients.7

It has been reported that in partial edentulism,
the presence of adjacent teeth can help preserve the
edentulous ridge width and height. This would be a
major determining factor in the placement of the
implants and esthetic outcome of the prosthesis.8,9

Recently a multicenter retrospective analysis of
675 implants for single-tooth replacement described
a cumulative survival rate of 99.1% for all sites. This
study compared 2 different methods of prosthesis
retention, screw and cement retention. Cement-
retained restorations showed a low incidence of
complications (1.2 %).4

The aim of this retrospective multicenter study
was to evaluate implant success and restorative com-
plications for cement-retained implant-supported
anterior partial prostheses used to restore patients
from Jordan with a 1- to 6-year follow-up period.
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MATERIALS AND METHODS

A retrospective study was conducted of all patients
treated with implant-retained partial prostheses in a
variety of dental offices in Jordan from April 2000
until March 2007. All prostheses were in function for
a minimum of 1 year.

After surgical placement of implants and a heal-
ing period of 3 to 4 months, the implants were
loaded with cement-retained single- or multiple-
tooth prostheses. Polycarboxylate cement (Spofa
Dental, Prague, Czech Republic) was used for all
restorations. Metal ceramic restorations were applied
to all placed implants.

The selected patients for implant treatment at the
involved clinics were limited to those with short
edentulous spans (1 or 2 missing teeth). Patients had
adequate interarch space for abutments, prosthetic
components, and the prosthesis, and sufficient bone
dimensions to allow implant placement. Included
patients were medically fit and nonsmokers.

Clinical examination and radiographic assessment
were performed prior to implant placement. Radio-
graphs were obtained immediately after surgery, 3 to
6 months after implant placement, and yearly after
the surgical placement.

The condition of the prosthesis, implant stability,
and adjacent mucosa were evaluated at each follow-
up appointment. Patient symptoms were also
recorded in the assessment of implant prosthesis
success. Soft tissue health assessment was achieved
by examining the redness, swelling, and bleeding.10

In this study, the success rate was recorded
according to the criteria suggested by Albrektsson et
al,11 as follows: to be considered successful, the unat-
tached implant was required to be immobile when
tested clinically, with no evidence of radiographic
peri-implant radiolucency; vertical bone loss was
required to be less than 0.2 mm annually after the

first year of loading; and the absence of persistent
and/or irreversible signs and symptoms such as pain,
infection, neuropathies, paresthesia, and/or violation
of the mandibular canal was required.

Patient satisfaction (completely satisfied, moder-
ately satisfied, or unsatisfied) was assessed by ques-
tioning patients briefly on recall or follow-up visits 3
to 6 months postplacement and annually thereafter.

The Fisher exact test was performed to test the
presence of any statistically significant difference in
success concerning gender or arch (mandible or
maxilla; P < .05).

RESULTS

Forty-nine patients, 26 women and 23 men, under-
went implant placement in the anterior region of the
mandible or maxilla (including first premolars) at mul-
tiple clinical practices in Jordan. The age of the
patients ranged from 17 to 85 years. A total of 87
solid-screw implants (Straumann, Basel, Switzerland)
were placed and restored (38 in male and 49 in female
patients). Eighteen implants were placed in mandible,
and 69 in the maxilla (Fig 1). Among the placed
implants, 65 implants were of the regular neck type
(4.1 mm), while 22 were narrow-neck implants (3.3
mm). All placed implants had a length of 10 or 12 mm.

Upon clinical examination, 2 maxillary implants of
1 male patient exhibited significant horizontal bone
loss of 3 mm. The 2 single implants were 10-mm-long
regular-neck implants and had been placed to restore
2 maxillary canines. Angulated abutments of 15
degrees were used for both canine replacements.
Another regular-neck implant placed in maxillary first
premolar area of a different male patient showed sim-
ilar signs. Those 3 implants were still functioning until
the time of preparing this report. They were included
in calculating the survival rate but were not consid-
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Fig 1 Distribution of implants by position in the
mandible and maxilla.
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ered successful.11 The cumulative implant survival
rate was 100%, while the success rate was 95.78%
( Table 1). No signs of failure were noticed in any
female patients or for any mandibular implants.

Regarding restorative complications, 3 maxillary
crowns were each decemented once. In each case,
the crown was recemented, and no further cement
complication was reported during the study period.

Radiographically, in general, all implants were free
of radiographic signs of morbidity. A very minimal
marginal bone loss was noticed before loading in
some cases, but it was less than 0.2 mm after the first
year of service. Soft tissue complications, gingival
inflammation and mucosal irritation, were observed
and controlled during the period of observation.

Among patients, 97.70% were completely satisfied
with their prosthesis, as there were no complications
regarding the implant itself or the prosthesis. The
aforementioned patient with horizontal bone loss in
2 implants was moderately satisfied. Concerning
implant prostheses, 100% satisfaction was revealed.

DISCUSSION 

The results of this study demonstrated a favorable sur-
vival and success rate and patient satisfaction when
the Straumann implants were used to replace missing
teeth.12–14 The cumulative success rate of 87 implants
loaded from 1 to more than 6 years was 95.78%.

The 2 canine implants that showed significant hori-
zontal bone loss in 1 patient were both restored with
angulated abutments. Moreover, the patient was
proved to be diabetic during the follow-up period; his
disease was then controlled. It was reported that the
success of implants in diabetic patients may be slightly
diminished, as bone density and mineralization are
adversely affected by diabetes.15 In the present study,
the bone resorption observed in the diabetic patient
may have been related to the diabetic condition. In
addition, the use of angulated abutments may have
aggravated the loading of the implant assembly, as
greater bending moments are produced. This in turn
would increase bone stress, which might then result in
resorption around the implant neck.16 Among other
factors that can enhance bone resorption is bone
quality. Previous studies identified higher failure rates
when implants were placed in the maxilla or in type-4
bone.17–21 The surgeon who performed implantation
of the aforementioned canine implants observed low
bone quality for the corresponding patient.

A recent retrospective study of 441 Straumann
implants in 114 patients showed no relationship
between implant failure and patient gender.22 In the
present study, no significant difference in success

regarding gender was noticed, although implant fail-
ure occurred exclusively in male patients. The rela-
tively small number of patients included in this study
might make it difficult to have reasonably compared
men and women.

Concerning restorative complications, the results of
this report showed that 3 maxillary crowns were each
decemented once during the follow-up period. After
examination, a premature contact was detected on the
lingual surface of those crowns and was removed. No
further decementation of the recemented crown or
other restorations was reported. The minimal restora-
tive complications of the cement-retained restorations
obtained in this study (3.45%) were comparable to
those found in another recent study of Straumann
implants.4 In that study, only 1.20% of 600 cemented-
implant restorations had restorative problems.

Soft tissue complications such as gingival inflam-
mation or mucosal irritation were observed in the pre-
sent study and in other studies.20,21 These complica-
tions were easily resolved with oral hygiene
instruction and practice and without any compromise
in osseointegration.

Patient satisfaction with prostheses in the present
study (100%) was higher than that of another study
(97.40%) where Straumann implants for both screw-
and cement-retained restorations were used.4 In the
other report, the cumulative success rate was higher
than that of the present study (99.10%), but the
patients had a relatively high rate of restorative com-
plications with the screw-retained restorations
(19.70%). This might be the reason behind the small
difference in patient satisfaction between the 2
reports.

Finally, the results of the present study indicate
satisfactory outcome and capable performance for
cement-retained implant restorations. However,
extensive long-term studies with a greater number
of implants may be needed to determine which spe-
cific criteria comprise optimal functional and esthetic
results with minimum risk of morbidity.

Table 1 Cumulative Success Rate of Implants

No. of No. of Success rate Cumulative
Years implants failures within success 
of service in interval in interval interval (%) rate (%)

0–1 87 0 100 100.00
1–2 79 2 97.47 97.53
2–3 59 1 98.31 95.78
3–4 41 0 100 95.78
4–5 27 0 100 95.78
5–6 18 0 100 95.78
6+ 11 0 100 95.78
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CONCLUSIONS

Within the limit of this retrospective study, it can be
concluded that cement-retention with the Strau-
mann implant system is an adequate selection for
anterior single- and multiple-tooth replacement
among the Jordanian population. No significant dif-
ferences in success regarding gender or arch of
placement were noted. However, implant failures
occurred in the maxillae of male patients. Restorative
complications were minimal with the use of cement-
retained prostheses.
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