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ABSTRACT

Background: Different attachment systems for mandibular two-implant overdentures could influence levels of patient
satisfaction. Positive consensus of the majority of patients being satisfied does not preclude the possibility of dissatisfaction
for some.

Purpose: To evaluate patient satisfaction before and after 5 years of wearing mandibular two-implant overdentures using
different attachment systems.

Materials and Methods: A total of 106 edentulous participants enrolled in a clinical trial completed a preliminary self-report
inventory of their original complete denture complaints. New complete maxillary dentures and mandibular two-implant
overdentures were provided to each participant using one of six different attachment systems. Patient satisfaction was
determined at pretreatment; at baseline with mandibular two-implant overdenture insertion; and then annually for 5 years,
using visual analogue and Likert-type scales.

Results: Patient satisfaction with mandibular two-implant overdentures at baseline was significantly improved in all
domains compared to pretreatment (old dentures) and sustained up to the 5-year recall. The level of satisfaction with
Straumann gold alloy matrices at 5 years was significantly lower than that with other attachment systems. Highly significant
differences were found with some social and psychological aspects by the fifth year compared to baseline. Diagnostic and
prognostic indicators from a pretreatment inventory identified 12 participants (13.5%) who were dissatisfied. These
indicators revealed a maladaptive predisposition to mandibular two-implant overdentures.

Conclusions: A mandibular two-implant overdenture (opposing a conventional complete maxillary denture) will improve
patient satisfaction, regardless of the attachment system. Careful evaluation of pretreatment complaints with conventional
dentures can possibly identify patient dissatisfaction with mandibular two-implant overdentures.
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INTRODUCTION lary dentures) is an established treatment paradigm

1,2

with predictable outcomes."” Several attachment

Rehabilitation of edentulous patients with mandibular

two-implant overdentures (opposing complete maxil- ~ SYStems have been described for use with mandibular

two-implant overdentures. Splinted implants make use
of bar attachments made from precious or non-precious

*Graduate student of prosthodontics, Oral Implantology Research
Group, Sir John Walsh Research Institute, School of Dentistry, Uni-
versity of Otago, Dunedin, New Zealand and private practice, Mel-
bourne, Australia; "Oral Implantology Research Group, Sir John
Walsh Research Institute, School of Dentistry, University of Otago,
Dunedin, New Zealand; and Prosthodontist, Ministry of Health, Reprint requests: Associate Professor Alan GT Payne, Oral Implantol-
United Arab Emirates; “Professor of Public Dental Health and Epide- ogy Research Group, Sir John Walsh Research Institute, School of
miology, Oral Implantology Research Group, Sir John Walsh Research Dentistry, 280 Great King Street, Dunedin, New Zealand; e-mail:
Institute, School of Dentistry, University of Otago, Dunedin, New payne@actrix.gen.nz

Zealand; *Associate Professor of Prosthodontics, Oral Implantology
Research Group, Sir John Walsh Research Institute, School of Den-
tistry, University of Otago, Dunedin, New Zealand DOI10.1111/j.1708-8208.2010.00306.x

© 2010 Wiley Periodicals, Inc.

696



Patient Satisfaction and Dissatisfaction with Mandibular Two-Implant Overdentures using Different Attachment Systems 697

alloys.” Unsplinted implants, on the other hand, are
often coupled to ball, stud, or magnetic attachments.*”’

Patient-based outcomes are primary measures of
treatment success with complete dentures.*'' These
outcomes are influenced by pain, discomfort, appear-
ance, and chewing ability."”” Edentulous patients who
adapt to wearing conventional complete dentures still
report difficulty in eating hard or tough foods. They
often modify or become selective in their dietary

intake'*>'*

, with subsequent reduction in essential nutri-
tional values.” This negatively impacts on levels of sat-
isfaction and quality of life of patients wearing complete
dentures.'*"®

Historically, assessment of dissatisfied complete
denture wearers, would include assessment of their psy-
chological well-being and level of expectations.'®'*1928
Subsequently, the adaptive potentials of these patients to
wearing complete dentures can be identified.”**° More-
over, complaints related to previous experiences with
complete dentures have been proposed to be prognostic
indicators for treatment outcomes with implant-
supported prostheses.’

There is a consensus that with mandibular implant
overdentures (opposing successful complete maxillary
dentures), a significant improvement in stability and
retention, oral function, psychological well-being, and
social functioning can be achieved.®'*'®**™*! Patient
satisfaction, as an outcome measure, with mandibular
two-implant overdenture treatment has been exten-
sively reported worldwide using various methods of
assessment,>”1618334256 Bindings suggest that, depend-
ing upon the attachment system used, the level of
patient satisfaction is influenced by the amount of
retention and stability of the implant overdenture.”

Crossover randomized, controlled clinical trials
evaluating the influence of attachment system selection
on patient satisfaction with mandibular two-implant
overdentures are rare.”” They usually have been compar-
ing both splinted attachments (bar) and unsplinted
attachment systems (balls, magnets). Randomized clini-
cal trials using exclusively ball attachment systems of
varied designs are still lacking.

The aims of this research were to evaluate patient
satisfaction before and after 5 years of treatment with
mandibular two-implant overdentures using different
ball attachment systems; to identify edentulous patients
who were dissatisfied with mandibular two-implant
overdentures; and to determine the prognostic relevance

of pretreatment complete denture complaints to
treatment outcomes with mandibular two-implant
overdentures.

MATERIALS AND METHODS

Patient Sample

A total of 106 edentulous participants (mean age 65.3,
SD 7.4 years) with a history of functional difficulties
with their complete dentures were selected using stan-
dard inclusion and exclusion criteria for a randomized
control trial.”” Ethical approval was obtained from the
Lower South Ethics Committee, New Zealand. Partici-
pants had been edentulous for a mean period of
34.7 years (SD 13.4) and most had worn more than
three sets of conventional complete dentures. The mean
age of the previous complete dentures was 10.2 years,
and most had been adjusted and/or relined during the
last years of use.

Using sealed envelopes and a table of random
numbers, participants were randomly allocated to
treatment with mandibular two-implant overdentures
using one of four different implant systems (Brane-
mark, Nobel Biocare, Goteborg, Sweden; Steri-Oss,
Nobel Biocare, Géteborg, Sweden; Straumann, Walden-
burg, Switzerland; Southern Implants, Irene, South
Africa). All the new complete maxillary dentures and
mandibular two-implant overdentures were fabricated
using standard technique with the same method of
abutment selection, impression procedures, jaw rela-
tion records, occlusal scheme (bilateral balanced
occlusion), denture teeth (Orthotype, Ivoclar, Lichten-
stein), delivery procedures, and post-insertion
procedures. Each participant was provided with one
of six different overdenture attachment systems

(Figure 1).

Pretreatment Questionnaires

All participants completed a self-report inventory on
their existing complete dentures evaluating their
denture history.'>” The inventory focused on general
and main denture complaints, together with other
denture-related variables. These included participant’s
experience and evaluation of pain, appearance, mastica-
tion, speech, retention, denture breakage, food collecting
underneath dentures, burning sensations, an awareness
of denture wear (related to their perception that there
was a reduction of vertical dimension of occlusion),
tongue biting, cheek biting, and clicking. Visual
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Figure 1 Different implant overdenture attachment systems: (A) Branemark 2.25 mm ball patrix; (B) Brdnemark gold matrix; (C)
Straumann 2.25 mm retentive anchor; (D) Straumann gold matrix (top), Straumann titanium matrix with stainless steel spring
(bottom); (E) Southern 3.95 mm ball patrix; (F) Southern plastic matrix; (G) Southern 2.25 mm ball patrix; (H) Southern gold alloy
matrix; (I) Steri-Oss ball patrix; (J) Steri-Oss rubber matrix. Reprinted with permission from Quintessence Publishing.

analogue scale (VAS) questionnaires were also com-
pleted as a pretreatment measurement tool to assess
patients’ satisfaction with their existing complete den-
tures.”®>* With this, each participant was asked to place

a cross on a 10-cm straight line to indicate his rate of
satisfaction on eight denture-related domains (stability,
pain, comfort, appearance, function, speech, cleaning
difficulty, and overall satisfaction).
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Post-treatment Questionnaires

Qualitative data from participants with their new com-
plete maxillary dentures and mandibular two-implant
overdentures were measured at baseline (4 weeks after
delivery) and annually thereafter for 5 years using the
same VAS. Participants were asked, again, to rate the
same eight domains of satisfaction but with the new
dentures. In addition, all participants were also asked
to complete another Likert-type scale with nine
response categories (1 =very bad through 9 =very
good).* In that questionnaire, the participants rated
their overall satisfaction with the mandibular two-
implant overdentures as well as the specific aspects
of stability, function, speech, appearance, and food
accumulation underneath the mandibular two-implant
overdenture. There were also three final questions
(adapted from Blomberg 1992)* related to social
and psychological aspects of wearing the mandibular
two-implant ~ overdentures  with  six  response
categories to select from (1=much worse through
6 = better).

Qualitative data were gathered from interviews with
participants to determine specific aspects relevant to
their satisfaction or dissatisfaction. The format was not a
structured one, but rather an informal discussion on a

clinician — patient basis using open-ended questions.

Statistical Analysis

Data were analyzed using SPSS (SPSS Inc., Chicago, IL,
USA) statistical software. Group mean scores for each of
the VAS and Likert-type scale items were calculated.
Apparent differences, including that of attachment
systems, were then tested for statistical significance using
independent samples t-tests or analysis of variance (for
intergroup differences) or paired t-tests (for intragroup
changes over time). The level of significance was set at
p <0.05.

RESULTS

All 106 edentulous participants completed the pretreat-
ment questionnaires. Progressive attrition of partici-
pants occurred with deaths, dropouts, and emigration
which meant that 100 participants were assessed at the
1-year recall, 96 participants were assessed at the 3-year
recall, and 95 participants were assessed at the 5-year
recall.

Quantitative Data

Self-Report Inventory. With conventional complete max-
illary dentures, the most common general complaints
(in descending order) were food collecting underneath
the denture, looseness, problems with eating, and pain.
With the conventional complete mandibular dentures,
food collecting underneath the denture was also the
most common complaint followed by looseness, denture
wear, and problems with eating. When required to iden-
tify their main complaint, looseness and food collecting
underneath the complete mandibular denture was con-
sidered equally by one-third of participants. With the
conventional complete maxillary denture, food collect-
ing underneath the denture was identified as the main
complaint by one out of five participants (Table 1).

Participant Satisfaction Scores over 5 Years. The baseline
VAS scores revealed significant improvement with both
the new complete maxillary dentures and mandibular
two-implant overdentures compared to pretreatment
scores across all of the variables (Table 2). This improve-
ment was maintained throughout the 5 years with no
observed significant difference in all variables, except for
pain with the mandibular two-implant overdenture. This
was just significantly different with mandibular two-
implant overdenture at the 5-year follow-up (p = 0.04).

The Likert-type scale data are presented in Table 3.
No statistically significant changes were observed in the
overall general satisfaction, stability, function, speech,
appearance, and food accumulation underneath the
mandibular two-implant overdenture from baseline and
all through the 5 years. For social and psychological
variables, however, some highly significant improve-
ments were observed. For example, social contact
with other people and the psychological impact while
wearing mandibular two-implant overdentures has sig-
nificantly improved compared to baseline.

Analysis of post-treatment VAS and Likert-type
scale data identified 12 participants (13.5%) to be
dissatisfied with  their
overdentures.

mandibular  two-implant

Influence of Attachment System. At baseline with inser-
tion of the mandibular two-implant overdenture, the
VAS scores revealed significantly lower improvement in
terms of function and stability for participants with
Straumann gold matrices compared to other attachment
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TABLE 1 Prevalence of the Pretreatment Old Conventional Denture Complaints Using a Self-Report Inventory'?

Maxillary Mandibular Maxillary Mandibular
Denture (General Denture (General Denture (Main Denture (Main
Complaints) Complaints) Complaint) Complaint)
Pain or soreness 13.5% 68.5% 6.7% 31.5%
Appearance 21.3% 34.8% 4.5% 1.1%
Eating 25.8% 84.3% 3.4% 4.5%
Talking 19.1% 39.3% 3.4% 1.1%
Looseness 30.3% 88.8% 13.5% 31.5%
Breakage 13.5% 6.7% 5.6% 1.1%
Food collection underneath 48.3% 98.9% 31.5% 19.1%
Burning or drawing sensation 6.7% 22.5% = =
Denture wearing away 30.3% 39.3% 5.6% -
Biting tongue 21.3% 31.5% 6.7% 2.2%
Biting cheek 24.7% 37.1% 2.2% 1.1%
Click or noise 22.5% 40.4% 3.4% 4.5%
Other problems 20.2% 33.7% 5.6% 2.2%

TABLE 2 Mean (SD) Scores for Patient Satisfaction at Pretreatment, Baseline, and Year 5 with Visual Analogue

Scales’®

p Value for Comparison

Baseline (With At Year 5 (With Between Time Points
Mandibular Mandibular
Pretreatment Two-Implant Two-Implant Pretreatment Baseline to
Variables (Old Dentures) Overdenture) Overdenture) to Baseline Year 5
Maxillary denture
Pain 7.47 (1.91) 7.98 (1.52) 8.23 (1.34) 0.035* 0.24
Comfort 7.08 (1.94) 7.73 (1.70) 8.04 (1.30) 0.007* 0.12
Appearance 6.23 (2.78) 8.03 (1.26) 7.81 (1.49) 0.001* 0.25
Function 6.51 (2.22) 7.97 (1.18) 7.77 (1.40) 0.001* 0.22
Stability 6.72 (2.28) 7.82 (1.61) 7.42 (1.87) 0.001* 0.92
Cleaning difficulty 7.15 (1.90) 7.97 (1.75) 8.09 (0.91) 0.001* 0.56
Overall satisfaction 6.79 (2.22) 7.87 (1.62) 7.95 (1.42) 0.001% 0.65
Mandibular denture
Pain 4.04 (3.15) 7.80 (1.52) 8.21 (1.32) 0.001* 0.04*
Comfort 3.33 (2.77) 8.64 (8.42) 7.72 (1.80) 0.001* 0.30
Appearance 5.11 (2.97) 8.04 (1.45) 7.72 (1.79) 0.001* 0.09
Function 3.24 (2.61) 7.49 (1.77) 7.52 (1.83) 0.001* 0.88
Stability 2.93 (2.90) 7.73 (1.71) 7.66 (1.31) 0.001* 0.92
Cleaning difficulty 6.60 (2.43) 7.88 (1.51) 8.02 (1.15) 0.001* 0.44
Overall satisfaction 3.04 (2.65) 7.89 (1.56) 7.79 (1.65) 0.001* 0.63
Speech 6.77 (2.06) 8.01 (1.17) 7.98 (1.24) 0.010* 0.90

A higher value (in cm) indicates higher level of satisfaction on the 10-cm VAS scale.
*Statistically significant differences.
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TABLE 3 Mean Scores for Mandibular Two-Implant Overdenture Ratings at Baseline and Year 5 Using

Likert-Type Scales*58

Baseline Year 5
Mean (SD) Mean (SD)

p Value for Baseline-Year
5 Comparison

Mandibular overdenture ratings (9-point scale)(higher/better)
How do you find your overdenture on the whole?
How well does your overdenture stay in place?
How does your overdenture function when chewing?
How does your overdenture function when talking?

How do you find the appearance of your overdenture?

How do you find the food accumulation underneath the overdenture?

Social aspects (5-point scale)(higher/better)

Has having an implant-supported overdenture affected your working

ability compared with your previous denture?

Has having an implant-supported overdenture affected your contact

with other people?
Psychological aspects (5-point scale)(higher/better)

Do you think your confidence and self esteem are affected by having

an implant overdenture?
Has having an implant-supported overdenture affected

you psychologically?

7.89 (1.48)  8.16 (1.25) 0.15
7.93 (1.66)  7.82 (1.30) 0.53
7.74 (1.73)  7.93 (1.42) 0.30
8.18 (1.36)  8.28 (0.99) 0.48
8.31 (1.40) 8.33 (1.24) 0.94
6.49 (1.99)  6.31 (1.81) 0.41
4.67 (1.42)  4.94 (1.40) 0.10
4.10 (1.43)  4.71 (1.44) 0.004*
451 (1.38)  4.79 (1.32) 0.85
2.67 (0.83)  2.70 (0.88) 0.001*

*Statistically significant differences.

systems (Table 4). After 5 years, however, no significant
differences were observed with the mandibular two-
implant overdenture across all attachment systems. With
the opposing new complete maxillary dentures, the
attachment system was found to have no significant
influence on patient satisfaction.

Qualitative Data

From the 12 participants (13.5%) identified to be dis-
satisfied with their mandibular two-implant over-
dentures using Likert scales, further analysis was
performed correlating each participant back to their
self-report inventory on their original existing com-
plete dentures. The data identified that these individual
participants had an excessively high number of com-
plaints about their mandibular two-implant overden-
tures, as well as reporting pain, burning sensations, and
food accumulation under their old existing complete
maxillary denture.

Some comments from patients dissatisfied with the
mandibular two-implant overdenture treatment ascer-
tained specific aspects related to the degree of or reason
for dissatisfaction:

“these implants have been of no use to me — I would
rather have them taken out”

“the fit of the clips onto the implants was initially
useless, and 1is still no better”

“the studs keep coming loose or wearing out”

“the rubber rings were always OK for two weeks and
then slowly perished after that”

“the shape of my lower denture is still all wrong — it
is too long and cramping my tongue”

“T keep getting pain and ulcers — are you sure that I
do not need more implants further back?”

“my joints still hurt”

“I think more of my implants should be showing for
the denture to clip on better, but — I am not pre-
pared to have more surgery again to cut the gum
away”

“my expectations were higher. I thought the
implant denture would be more solid in my
mouth, but after all I have always hated having false
teeth”

“T find food collecting underneath the lower
denture most frustrating, especially when the clips
start to lose their fit — and that is quite often”
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+  “The overdenture does not stay put — I think I need
more implants”

DISCUSSION

This research evaluated patient outcomes for edentu-
lism using mandibular two-implant overdentures,
opposing complete maxillary dentures over 5 years.
The influence of the specific type of attachment system
used with mandibular two-implant overdenture on the
level of patient satisfaction was determined. Patients
dissatisfied with their mandibular two-implant over-
denture were also identified, and aspects relevant to
their dissatisfaction were analyzed. Pertinent informa-
tion on pretreatment denture complaints (with old
complete dentures) appeared to impact on treatment
outcomes for some participants with mandibular two-
implant overdentures.

As part of the randomized trial, all participants
originally had a new set of complete maxillary and man-
dibular dentures (diagnostic dentures) made, prior to
implant treatment. The participants then went from
wearing their new diagnostic complete maxillary and
mandibular dentures, directly to the new complete max-
illary denture, opposing the mandibular two-implant
overdenture. We acknowledge, in terms of limitations of
our research, that this construction of a new set of con-
ventional complete maxillary and mandibular dentures
could have influenced the ratings in the respective
domains of the VAS and Likert-type scales. This is as
opposed to the private practice scenario of directly con-
verting old complete dentures to new complete maxil-
lary denture, opposing the mandibular two-implant
overdenture. The number of participants reduced only
slightly from the original 106 to 95 participants by the
fifth year recall. Although it is acknowledged that if we
had been able to maintain the original sample size of 106
participants, the statistical power would have been
better; however, in terms of the reality of ongoing clini-
cal trials with aging participants, this was positive.
Finally, we acknowledge that by using VAS and Likert
scales, we ran the risk of falling short in assessing the
effect of dental care on the person as a whole as com-
pared to oral health impact profile scales.”*®

We have reported in this research on the levels of
patient satisfaction and standardizing the parameter of
the attachment system which was for unsplinted pros-
thodontic designs. No randomized controlled clinical
trials on mandibular two-implant overdentures have

had as many as six different unsplinted attachment
systems within four different implant systems.>”
Regardless of our incidental finding for some isolated
variables related to the Straumann gold matrix partici-
pants, we have found that levels of patient satisfaction
do not vary between the ball attachment types. The par-
ticipants could only compare their mandibular two-
implant overdenture using one attachment system; to
their previous complete mandibular dentures, it is
acknowledged that the participants were not able to
experience different attachment systems. Therefore, the
type of ball attachment system to be selected may be
clinically irrelevant in terms of individual patients in
clinical practice. It may be different if patients have had
the opportunity to experience different matrices when
participating in a crossover trial where there is stronger
evidence.”

At the time of commencement of this research,
Straumann was still marketing the traditional Dalla
Bona gold matrix which was simply activated or deacti-
vated by opening or closing the four lamellae. We used it
for our participants as opposed to the current Dalla
Bona plus rotational matrices with the option of adjust-
able retentive force and ease of replacement of their gold
inserts. This Straumann traditional Dalla Bona gold
matrix was maintained during the 5 years to avoid intro-
ducing confounding variables that might influence
patient outcomes.

The Straumann group was less satisfied in terms of
function and stability at baseline. While no factor can be
singled out for this occurrence, two variables may be of
major influence. First, the retentive quality of the attach-
ment system has a direct impact on patient satisfaction
and choice of the retentive element as has already been
described in the literature.” The retention of the over-
denture is dependent upon the material composition
and the design of the attachment used, and hence, dif-
ferences between attachment systems can result in dif-
ferent retentive qualities. Second, there are individual
variations among patients in the perception of adequate
retention, stability, and function of an overdenture.
Patients’ demands and expectations of treatment also
differ and could impact negatively on the treatment
outcome. The fact that at the 5-year recall all attach-
ments achieved comparable level of satisfaction could
have been the result of better adaptation of the patients
to their specific interventions or to the habituation effect
of the overdenture with time.
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Direct comparison of our findings to those of
other investigators is restricted by differences in study
designs and methods of reporting. Our overall
findings, however, were similar to those reported by

L7.17,33,38,424345 Tywo research centers, the Leuven

others.
group (Belgium) and the University of British Columbia
(Canada), have used similar methodology to that used in
our study which does facilitate aspects of comparison.
From the Leuven group (Belgium), a 10-year report
on the outcome of mandibular overdentures on two
splinted or unsplinted implants,” the Likert score range
at 5 years was 7.8 to 8.6, which is similar to that reported
in our study. The level of patient satisfaction was then
sustained throughout the subsequent 5 years at no sig-
nificant level; however, splinted and unsplinted designs
were compared, albeit with one ball attachment design
only.

From the University of British Columbia group
(Canada), patient satisfaction was evaluated for man-
dibular two-implant overdentures using the VAS ques-
tionnaires.”® Functional improvement and improved
level of patient satisfaction was reported. The level of
satisfaction was irrespective of the type of prosthodontic
design used for the overdentures (splinted or
unsplinted). It is relevant, however, that in contrast to
our study, no pretreatment evaluation of denture com-
plaints were obtained. In a subsequent prospective 1-
and 2-year reports from the same center,”®* the authors
also reported significant improvement with mandibular
two-implant overdentures across all eight domains of
the VAS scale compared to pretreatment scores. Consis-
tent with our findings at 5 years, MacEntee and col-
leagues™ found no significant differences in the VAS
scores at the 2-year follow-up. The Canadian research-
ers”® also found that “overall satisfaction” did not differ
between their two attachment groups, and they were
also using both unsplinted and splinted prosthodontic
designs of one implant system.

A correlation was found between some complete
maxillary denture complaints and later dissatisfaction
with mandibular two-implant overdenture treatment. A
small, but relevant, minority of mandibular implant
overdenture patients will still be maladaptive and reject,
or have problems, or score low levels of satisfaction with
prescribed mandibular two-implant overdentures,
regardless of attachment system used. The etiology is
multifactorial and could be related to something as

simple as residual mandibular ridge height.®!

Where patients reported either pain under old exist-
ing complete maxillary denture, or food accumulation
with burning sensations, there were potentially prognos-
tic indicators that indicated that the mandibular two-
implant overdenture did not meet their expectations.
This is relevant to prosthodontists and clinicians who
alternatively recommend mandibular fixed implant
bridges or even no implant intervention at all.

Our findings have also identified that there could be
an advantage to using the pretreatment inventory' to
assess patients’ subjective experiences with conventional
dentures before embarking on implant overdenture
treatment.” Our findings are in agreement with Kotkin
and colleagues® who concluded that prognostic indica-
tors developed in an initial self-report inventory can
assist clinicians to recognize maladaptive patients who
may not be satisfied with implant treatment. Evaluation
of patients’ pretreatment complaints with their con-
ventional maxillary and mandibular dentures before
implant therapy is hence recommended.

CONCLUSIONS

The provision of mandibular two-implant overdentures
will, in the majority of patients, significantly enhance
levels of patient satisfaction for 5 years, as compared to
complete mandibular dentures. This level of patient sat-
isfaction is not influenced by the type of the attachment
system used for unsplinted prosthodontic designs of
mandibular two-implant overdentures.

Diagnostic and prognostic indicators from a pre-
treatment inventory can assist to identify a minority of
patients with a maladaptive predisposition to mandibu-
lar two-implant overdenture treatment.
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