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ABSTRACT

Purpose: This prospective study was performed to evaluate the outcomes of XiVE® S plus implants (Dentsply Friadent,
Mannheim, Germany) following conventional restoration with bar structures and overdentures in the edentulous
mandible.

Materials and Methods: A total of 39 patients were treated with four interforaminal implants (n = 156) splinted by a Dolder
bar. Overdentures were attached to the bars after 3 months of healing. As primary outcome measures, clinical and
radiological parameters were evaluated at the time of implant placement (baseline) and once a year (1, 2, 3, 4, 5 years) after
functional loading. Secondary outcome measures included (i) primary stability and surgical complications, as well as (ii)
Periotest® (Medizintechnik Gulden, Modautal, Germany) values, implant survival, and prosthetic complications at baseline
and follow-up.

Results: A total of 156 implants were placed. The vast majority (n = 149) were tightened to >30 Ncm, while torques in the
range of 20-30 Ncm were obtained in the remaining cases (n=7). Mean crestal bone levels around the implants were
0.41 mm at baseline and 1.04/1.20/1.34/1.45/1.44 mm after 1/2/3/4/5 years respectively. The mean values of the plaque,
calculus, bleeding, and mucosal indices remained low throughout this period. The reported follow-up periods involved one
implant loss after 3 months (survival rate: 99.4%) and one implant failure after 4 years (success rate: 98.4%). Prosthetic
complications included factures of bars (n = 3) and denture teeth (1= 7). Prosthetic survival was 100%.

Conclusions: Dolder bars to restore oral implants in the edentulous mandible appear to offer a high rate of implant survival,
good stability of the peri-implant tissue, and a low rate of prosthetic complications.
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bone structure, and that higher rates of implant survival
are obtained in the mandible than in the maxilla.®'*'¢
Numerous studies confirm that the interforaminal
region should be preferred for implant placement in
the edentulous mandible, but opinions differ on how
many implants are required to adequately support the

rehabilitations.>”!”

Mericske-Stern'®*

concluded that two implants
offered the same quality of retention as three or more
implants for hybrid dentures in the edentulous man-
dible. Visser and colleagues’ failed to observe any clinical
or radiographic differences between two and four
implants over 5 years of follow-up. According to Besimo
and colleagues,” at least three or four implants should
be placed for hybrid dentures if no support by natural
abutments is present. Very clearly, however, a bar struc-
ture attached to four (rigidly splinted) implants will
effectively prevent nonaxial rotation, excessive loading,
and micromovements.” Cantilever extensions have
become established to avoid placing implants in sites
with advanced resorption and to prevent injury to the
alveolar nerve.”! Placing cantilevers on bars has proven
useful to offer adequate occlusal support in posterior
segments.”” Functional overloads can be prevented by
limiting distal extensions such that no teeth are present
beyond the first molar sites.”** According to Semper,”
crestal bone loss was not adversely affected by bar-
retained prostheses with <12 mm distal bar extensions
but remained comparable to the degree of bone loss
observed in earlier studies.”® A systematic review by
Cehreli and colleagues® did not yield any differences in
crestal bone loss around implants retaining or support-
ing mandibular overdentures based on different implant
or attachment designs. The ideal type of retention
designs to be used for overdentures in view of postin-
sertion maintenance requirements has been discussed
controversially. While den Dunnen and colleagues® did
not encourage the use of cantilever extensions to avoid

extensive postinsertion care, other authors®?

reported
a low incidence of prosthetic maintenance requirements
for mandibular overdentures that were rigidly sup-
ported by implants.

Esposito and colleagues'' conducted a systematic
review of the literature to analyze survival and success
rates obtained with immediate, early, and conventional
loading of implants. They failed to identify any statisti-
cally significant differences between the various proto-
cols, but there was a trend toward higher failure rates

among implants subjected to immediate and early
loading as compared with conventional loading. De
Smet and colleagues™ used a prospective study design to
evaluate loading protocols in the edentulous mandible.
They reported similar results for early and conventional
loading, whereas the risk of failure was found to be
increased among distal implants subjected to immediate
loading.

Evidence has shown that enossal implants splinted
by a Dolder bar constitute an extremely helpful treat-
ment concept with high success rates.”® The objective
of this prospective study was to evaluate mandibular
implants loaded with bar-retained overdentures for
implant survival, restorative success, surgical complica-
tions, restorative complications, and crestal bone loss.
The primary hypothesis of this study was that bar-
retained overdentures in the edentulous mandible, sup-
ported by four screw-type implants and delivered in a
conventional loading protocol, would achieve clinically
and radiographically predictable long-term outcomes.
A secondary hypothesis to be verified was whether the
presented treatment modality should be recommended
for dental rehabilitation of elderly patients in regard
to prosthetic complications, implant success, implant
complications, and ability to perform proper oral
hygiene.

MATERIALS AND METHODS

Patients

The study was executed at a single center. All patients
gave their informed consent prior to treatment. Institu-
tional approval of the study protocol was obtained from
the local ethics commission at the Medical University of
Graz, Austria.

Patients were included in the study if they met the
following criteria: (1) 18 years or older; (2) adequate
vertical and horizontal bone volume to place four
implants at least 11 mm in length and 3.8 mm in diam-
eter; (3) primary stability 220 Ncm; (4) edentulism in
the mandible for at least 6 months; and (5) good moti-
vation to comply with periodic recalls.

Patients were excluded from the study if they met
the following criteria: (1) heavy smoking (combined
with other risk factors such as untreated periodontitis,
diabetes, osteoporosis); (2) bruxism; (3) untreated
acute/chronic periodontitis and/or peri-implantitis; (4)
pregnancy; (5) previous radiotherapy in the head and



TABLE 1 Implant Lengths and Diameters Used in
the Present Study

Implant Length (mm)

Implant Diameter (mm) 11 13 15
3.8 10 64
4.5 1 10 63
5.5 3 2 3

neck area; and (6) poor motivation to comply with peri-
odic recalls.

Thirty-nine patients (22 men and 17 women) with
a mean age of 60.9 (28-79) years were included and
treated with implants in the interforaminal area of the
mandible from 4/2000 through 1/2004. A total of 156
implants were placed and splinted by a Dolder bar
(which included distal extensions) after 3 months of
healing. The decision for a conventional treatment
protocol was purely patient-driven after extensive con-
sultation. Two surgeons (W.W and M.L.) placed
XiVE® § plus implants (Dentsply Friadent, Mannheim,
Germany); the implants used were 3.8 mm (n =74/
47.44%), 4.5 mm (n = 74/47.44%), and 5.5 mm (n = 8/
5.13%) in diameter; 11 mm (n=4/2.56%), 13 mm
(n=22/14.10%), and 15mm (n=130/83.33%) in
length and were placed at sites 32/34/42/44 (Table 1).
The opposing maxillary arches had been restored with
complete overdentures (1 = 35) or with removable/fixed
partial dentures in the presence of natural teeth (n = 4).

Planning Procedure

Following a detailed intraoral and extraoral examina-
tion, each patient was provided with a mandibular com-
plete denture (denture base: ProBase Hot or Paladon 65;
anterior teeth: SR Vivodent or Magister; molars: SR
Orthotyp or Orthognat; Ivoclar Vivadent, Schaan,
Liechtenstein; Heraeus Kulzer, Hanau, Germany)
adjusted to the anatomical and physiological situation.
Once fabricated, each complete denture was duplicated
and cast in clear resin (Palapress clear, Heraeus Kulzer).
The anterior area between the two mental foramens
(where the implant heads were located) in this duplicate
denture was countersinked and subsequently utilized as

surgical template.

Clinical Procedure

All implants were placed by two experienced implant
surgeons (M.L and W.W.) of the same department
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without adjunctive regenerative measures and not
before 6 months after extraction (late placement). Sur-
gical procedures were conducted under local anesthesia
(Ultracain DS forte cartridges®, Sanofi-Aventis, Frank-
furt, Germany) with the patients covered by antibiosis
(initiated 1 day preoperatively) and antiphlogistic treat-
ment. In addition, a 0.2% chlorhexidine digluconate
solution (Chlorhexamed® Forte 0.2%, GlaxoSmith-
Kline, Munich, Germany) was prescribed. Patients were
instructed to rinse 3 days before the procedure and post-
operatively for 7 days on a daily basis. Surgery was
started by placing a crestal incision and vertical releasing
incisions to elevate a mucoperiosteal flap. Then the sur-
gical template was applied and pilot drilling performed
for ideal implant angulation. Implant bed preparation
was continued by using a sequence of burs covering all
diameters available in increasing order to effectively
minimize any deviations from the pilot drillings.** Sub-
sequently the implants were inserted strictly in accor-
dance with the manufacturer’s recommendations to a
torque exceeding 20 Ncm (W&H® Implantmed, W&H
Dentalwerk Biirmoos, Biirmoos, Austria). The final
position of each implant was established with a manual
ratchet (Friadent® ratchet, Dentsply Friadent).

The implant mounts/temporary abutments (Temp-
Base®, Dentsply Friadent) were removed and replaced
with cover screws. This was followed by vertical mattress
sutures for impermeable and tension-free wound
closure. All implants were left submerged for 3 months
of healing and were then surgically exposed in a second-
stage procedure. After 2 weeks of healing, an impression
was taken with a polyether material in a custom tray,
using either the repositioning or the pick-up technique.
Healing abutments for soft-tissue conditioning (Fria-
dent®, Dentsply Friadent) were attached to the implants,
and the existing complete dentures were subjected to
soft relining (Sofreliner Tough, Tokuyama Dental, Alt-
enberge, Germany). U-shaped gold Dolder bars (Sta-
bilor NF IV®, Degudent, Hanau, Germany) soldered to
gold copings with distal extensions (maximum length
12 mm from the back of the copings) were fabricated in
the laboratory and were subsequently connected to the
implants via multipurpose abutments (MP abutment®;
Dentsply Friadent). Three retention clips were cured
into the existing complete denture, one in the anterior
segment between the two mesial implants and two at the
positions of the distal extensions. To ensure retention,
rigidity and homogeneous load distribution to the
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Figure 1 Panoramic radiograph demonstrating the positions of
the implants.

implants, no additional spacers were used (Figures 1-3).
The peripheral seal areas were relined, if indicated, to
prevent impaction of food. All patients were given com-
prehensive hygiene instructions.

Clinical and Radiographic Examinations

At the time of implant placement (baseline) and then
annually for up to 5 years, intraoral digital radiographs
(Sidexis Intraoral, Orthophos plus DS, Sirona Dental
Systems, Bensheim, Germany) with rectangular collima-
tion were obtained to measure the crestal bone loss on
the mesial and distal aspects of each implant. The indi-
cator scale was calibrated using implant length and
diameter as references. Crestal bone loss was evaluated
by measuring the distance of the implant shoulder to the
crestal bone margin on the mesial and distal aspects.
Whenever the buccal and lingual bone contours over-
lapped, a mean value was applied. All radiographs were
investigated for evaluability by an experienced investiga-
tor. Areas of interest were measured at X2 magnification
and statistically analyzed (Figure 4). Any questionable

Figure 2 Intraoral picture of inserted Dolder bar.
564 X 336 mm (72 x 72 DPI).

S i A i
Figure 3 Overdenture with cured retention clips. 412 X 313 mm
(96 x 96 DPI).

results of measurement were reevaluated and consensu-
ally settled by two more independent investigators.

The peri-implant mucosa was assessed every year
based on several parameters. Mombelli and colleagues®
defined the index used to assess plaque (0=not
detected; 1 = detected by running a probe across the
smooth marginal surface of the implant; 2 = apparent to

Figure 4 Radiographic crestal bone measurement analysis.
460 X 564 mm (72 X 72 DPI).



the naked eye; 3 = abundantly present). Calculus was
documented as being present (score 1) or absent (score
0). Loe & Silness®* defined the index we used to
define the appearance of the peri-implant mucosa (0 =
normal; 1 =mild inflammation with slightly altered
color; 2 = moderate inflammation with redness, edema,
glazing; 3 = severe inflammation with redness, edema,
ulceration). Mombelli and colleagues®™ defined the
index used to assess bleeding (0=no bleeding on
probing; 1 = isolated bleeding spots; 2 = a confluent red
line of blood along the mucosal margin; 3 = heavy or
profuse). The bars were removed to evaluate the probing
depths (distances between the pocket floor and mucosal
margin) around each implant at four locations (mesial,
buccal, lingual, distal) using a periodontal probe (Merit
B, Hu Friedy, Chicago, IL, USA).

Primary stability (Ncm) and surgical complications
were evaluated intraoperatively, Periotest® (Medizin-
technik Gulden, Modautal, Germany) values, survival
rates, and prosthetic complications were evaluated both
at baseline and during the follow-up examination. Clini-
cal inspection was performed to check occlusal relations
and the condition of the peri-implant mucosa (e.g.,
signs of local inflammation).

Statistical Analysis

Mean crestal bone level reductions were determined
with the nonparametric Brunner and Langer’s test for
longitudinal data.”” The same method was used to
compare anterior and posterior implants. The various
indices (plaque, calculus, bleeding, mucosa) and
probing depths per year were expressed by descriptive
means. Linear regression was used to identify a potential
correlation between peri-implant tissue health and

crestal bone level changes. Data were analyzed both per
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patient and per implant. Results were considered statis-
tically significant at p <.05. All statistical analysis was
performed with SPSS® (version 17, SPSS Inc., Chicago,
IL, USA) and SAS® (version 9.2, SAS Institute, Cary, NC,
USA) software.

RESULTS

A total of 156 implants (XiVE S plus) had been placed
within the interforaminal area of the mandible into
bone exhibiting type-1 or type-2 quality, as defined by
Lekholm and Zarb.’®

At 4 years, 152 of 156 implants could be evaluated,
because one patient did not follow-up. At 5 years, six
patients did not follow-up, with three of them having
died in the meantime. Radiography showed that none of
the implants had been inserted to a subcrestal level, such
that the reference point at the implants differed from the
bone level by a mean of 0.41 £ 0.24 (0.00-1.60) mm at
baseline. Digital radiographic measurements yielded the
following bone level reductions: 1.04 £ 0.54 (0.00-2.00)
mm at 1year, 1.20£0.62 (0.00-2.54) mm at 2 years,
1.34+0.71 (0.00-2.89) mm at 3years, 1.45+0.75
(0.00-3.45) mm at 4 years, and 1.44+0.78 (0.00-
4.23 mm) at 5 years. These bone level changes noted
from year to year were statistically significant (p < .05;
LD [longitudinal data]_F1 [treatment factor] as defined
by Brunner and Langer;* Table 2 and Figure 5).

The F1 (stratification factor) LD (longitudinal
data)_F1 (treatment factor) statistical model defined by
Brunner and Langer” was used for comparison between
the anterior and posterior implants. No significant dif-
ference was detected throughout the follow-up period of
up to 5 years (p >.05) (Table 3). Also, the mean plaque,
calculus, bleeding, and mucosal index values remained
low throughout this period, and linear regression did

TABLE 2 Bone Level Reductions and Periotest Values

Crestal Bone Levels

Periotest Values

Time (years) Min Max Median Mean SD Min Max Median Mean SD
Baseline 0.00 1.60 0.40 0.41 0.24

1 0.00 2.00 1.05 1.04 0.54 -7 -2 -5 —5.4 1.3
2 0.00 2.54 1.34 1.20 0.62 -7 -2 -5 —5.1 1.4
3 0.00 2.89 1.50 1.34 0.71 -7 -2 -5 —4.8 1.6
4 0.00 3.45 1.60 1.45 0.75 -7 -1 -5 —4.6 1.8
5 0.00 4.23 1.57 1.44 0.78 -7 -1 -5 —4.6 1.9

SD = standard deviation.
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Figure 5 Mean values + standard deviation of coronal bone levels up to 5 years.

not disclose a correlation between peri-implant tissue
health and crestal bone level changes (Table 4). Primary
stability was >30 Ncm in 139 implants and ranged from
20 to 30 Ncm in 17 patients. The median of all Periotest
values (PTV) was —5 (see Table 2).

Observation periods of up to 6 years involved one
implant loss after 3 months (survival rate: 99.4%) and
one implant failure after 4 years (success rate: 98.6%).
Prosthetic complications included fractures of denture
teeth (n = 7) and bar fractures (n = 3). All complications
could be repaired within a single day (prosthetic survival
rate: 100%) (Table 5).

To avoid dependencies of implants placed in one
region within single patients, statistical analysis was
additionally performed at patient level, which reduced
the case number from 156 to 39. The same statistical
bone level and PTV value developments were observed

over time. The Brunner-Langer test (module LD_FI)
again revealed a statistically significant time effect
(p<.001) (Table 6). Wilcoxon’s paired test confirmed
an increase of bone loss. Based on PTV values, the
Brunner—Langer test (module LD_F1) did reveal a time
effect (see Table 6). Separating the data into anterior and
posterior implants is no longer possible after combining
the four implants.

DISCUSSION

Our prospective study included 39 patients with eden-
tulous mandibles, each being treated with four interfo-
raminal implants. Crestal bone loss and prosthetic
complications were evaluated as outcome measures over
up to 5 years. Albrektsson and colleagues” defined bone
level reductions of 1.5 mm (first year) and 0.2 mm

TABLE 3 Bone Level Reductions at Anterior (32/42) and Posterior (34/44) Implant Sites

Bone Levels Around Anterior Implants

Bone Levels Around Posterior Implants

Time (years) Min Max Median Mean SD Min Max Median Mean SD
Baseline 0.00 1.60 0.40 0.40 0.26 0.00 1.10 0.42 0.42 0.22
1 0.10 2.00 1.01 0.99 0.54 0.00 1.99 1.18 1.10 0.54
2 0.10 2.42 1.24 1.13 0.62 0.00 2.54 1.42 1.27 0.63
3 0.15 2.69 1.37 1.27 0.72 0.00 2.89 1.55 1.41 0.71
4 0.15 2.80 1.60 1.38 0.75 0.00 3.45 1.60 1.52 0.75
5 0.15 2.55 1.30 1.35 0.77 0.00 4.23 1.60 1.52 0.78

SD = standard deviation.
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TABLE 4 Mean Values and Standard Deviations of Plaque Index, Calculus Index, Gingival Index, Bleeding

Index, and Probing Depth

Mean (SD)
Plaque Index

Mean (SD)
Calculus Index

Mean (SD)
Gingival Index

Mean (SD)
Bleeding Index

Mean (SD)
Probing Depth (mm)

Year 1 0.4 (0.2) 0.4 (0.3) 0.5 (0.4) 0.9 (0.5) 3.0 (0.7)
Year 2 0.4 (0.3) 0.5 (0.3) 0.5 (0.4) 1.1 (0.5) 3.5 (0.7)
Year 3 0.5 (0.4) 0.5 (0.4) 0.5 (0.4) 0.3 (0.5) 3.5 (0.7)
Year 4 0.5 (0.4) 0.5 (0.4) 0.6 (0.4) 1.3 (0.6) 3.7 (0.6)
Year 5 0.5 (0.5) 0.5 (0.3) 0.7 (0.4) 1.3 (0.6) 3.8 (0.6)

(second year) after implant placement as clinically  survival rate was 100%. No significant differences in

acceptable. Other authors have called these reductionsa  crestal bone loss were observed between the various

»38,39

“natural biological process. groups both after 1year (0.6 mm) and after 5 years

While recent studies and consensus statements have
established that implant-supported overdentures in
the mandible require at least two implants to optimize
prosthetic stability, inconsistent reports on success
rates have prevented a consensus about the design of
the superstructure.*”** Naert and colleagues* failed to
observe any differences in the clinical and radiographic
outcomes of hybrid dentures supported by either two or
four implants. After 5 years of follow-up, the implant

TABLE 5 Implant Success and Survival Rates

(<0.1 mm per year that followed). Nevertheless, the
concept of using only two implants to rehabilitate the
edentulous mandible should be questioned because of
problems like nonaxial overloading,’ posterior bone
resorption, or denture rotation.** Rigid anchoring of
these superstructures will reduce the need for prosthetic
maintenance.**

Comparable survival rates between 83% and 100%

are documented for implant-supported fixed and

Cumulative Cumulative
Time (years) Implants Fails Losses Survival Rate Success Rate
Baseline 156 0 0 100% 100%
1 156 0 1 99.4% 99.4%
2 156 0 0 99.4% 99.4%
3 156 0 0 99.4% 99.4%
4 152 0 0 99.4% 99.4%
5 128 1 0 99.4% 98.6%

TABLE 6 Bone Level and PTV Values Combined per Patient

Bone Level PTV

Time (years) Min Max Median Mean SD Min Max Median Mean SD
Baseline 0.04 1.11 0.40 0.41 0.21

1 0.14 1.93 1.07 1.04 0.47 —6.50 -3.25 —5.25 —5.38 0.67
2 0.14 2.38 1.41 1.20 0.57 —6.25 -3.25 —5.00 —5.13 0.69
3 0.15 2.62 1.51 1.34 0.65 —6.00 -3.25 —4.75 —4.82 0.63
4 0.15 2.69 1.63 1.45 0.68 —6.25 -3.25 —4.63 —4.63 0.62
5 0.15 2.48 1.49 1.44 0.69 —6.25 —3.25 —4.75 —4.61 0.70

PTV = Periotest values; SD = standard deviation.
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removable dentures in the mandible.**"” Brénemark and
colleagues® reported that implant survival rates were
not significantly different in mandibles restored with
four or six implants (88.4% versus 93%). After 6 years of
follow-up, however, a trend toward higher failure rates
was noted in mandibles restored with four implants.
Bryant and colleagues* followed up rehabilitations of
the edentulous mandible supported by four to six
implants over up to 5 years. Both for fixed and remov-
able dentures, they reported 1.17 mm of mean bone loss
within the first year of implant placement and 0.38 mm
within each year that followed. The present study, by
contrast, yielded a mean bone loss of 1.1 mm after up to
5 years of follow-up; thus, the degree of bone loss was
smaller than documented by Bryant and colleagues.”
Krennmair and colleagues® performed a retrospec-
tive study on cylindrical versus screw-type implants in
the edentulous mandible. They used four interforaminal
implants splinted by a bar that included extensions. A
mean follow-up of 59.2 months resulted in a cumulative
survival rate of 99%. Crestal bone loss was significantly
(2.2 +
0.6 mm) than around the screw-type (1.9 0.6 mm)

more pronounced around the cylindrical

implants. Within the group of cylindrical implants, a
significant difference was also noted between mesial
(2.3+0.5mm) and distal (2+0.5 mm) sites. Within
the group of screw-type implants, no such difference
between mesial (2.2+£0.5mm) and distal (1.9%
0.6 mm) sites was observed.

Our own results are consistent with the findings by
Krennmaier and colleagues,’ both in terms of bone loss
and regarding the absence of a significant difference
between mesial and distal implants. They are also in
keeping with a mean bone level reduction of 1.25 mm
reported by Visser and colleagues’ after 5 years of
follow-up. Different results are reported by Wismeijer
and colleagues.” These authors observed a significantly
higher degree of bone loss at mesial (2.1 £0.31 mm)
than distal (1.4 +0.25 mm) implant sites along man-
dibular rehabilitations supported by four splinted
implants. They attributed this bone loss around the
central implants to dorsal loads transmitting adverse
tensile stresses to the superstructure.

Another cause of increased bone loss is stress trans-
mitted to implants by bar structures lacking passivity of
fit. Impression taking aims to transfer the situation
encountered in a patient’s mouth precisely to a master
cast in the laboratory, thus allowing a prosthetic resto-

ration to be fabricated that will not transmit any stresses
to the implants. According to a systematic review of the
literature, the repositioning technique offers the same
degree of accuracy as the pick-up technique for impres-
sions encompassing up to three implants, whereas the
pick-up technique used with a polyether impression
material does offer greater accuracy in the presence of
four or more implants.”®' Both (the repositioning and
pick-up) techniques were used in the present study.
Tightening the bar to the implants was followed by
obtaining radiographs and conducting a Sheffield test to
verify its gap-free seating.”

Krennmair and colleagues’ also showed that the
distal extensions included in their bars affected neither
the degree of crestal bone loss nor the implant survival
rate. Furthermore, they demonstrated a small number of
prosthetic follow-up intervals within the observation
period. According to Waddell and colleagues,” the areas
of maximum force transmission to the bar are the gold
cylinders and the extensions soldered to them. Both
stresses related to the retention screw and flexural
stresses related to the distal extension are transmitted
to these areas. Critical factors include the bending
moment, extension length, and force level (average force
of occlusion function =250 N). We counteracted these
forces by tightening the retention screws to 25 Ncm,
which was in accordance with the manufacturer’s
recommendations, and by confining the extensions to a
maximum length of 12 mm.”*** Semper® evaluated the
influence of cantilever length on crestal bone loss under
implant-supported and bar-retained overdentures. No
difference was found between patients in whom canti-
levers (up to 12 mm) were used versus patients without
cantilevers. Despite these precautions, we observed three
bar fractures, possibly as a result of neuromuscular dys-
function such as bruxism. The therapeutic consequence
we have drawn from this finding is that we shall use cast
Dolder bars for implant-supported rehabilitations of
edentulous patients in an effort to reduce the complica-
tion rate even further. Our results for mean plaque, cal-
culus, bleeding, and mucosal indices were similar to
those reported by Meijer and colleagues'’ and Kren-
nmair and colleagues* even though those authors did
not evaluate each group for statistical significance. The
mean index values and probing depths observed in the
present study remained low and stable throughout all
follow-up examinations, although a slight decrease of

all parameters was noticed over time.'”



CONCLUSION

To summarize, the present prospective clinical study

showed that enossal XiVE S plus implants splinted by a

Dolder bar in the edentulous mandible resulted in stable

peri-implant conditions and were associated with a low

complication rate of the related overdentures over

follow-up periods of up to 5 years.
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