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Demographic growth, in absolute numbers, is pro-
jected to outpace the decline in edentulism.1 Hence,

the need for dentures will not diminish over the next quar-

ter century, and those in need of dentures are most likely
to be among society’s poorest and least advantaged.2

With prolonged life expectancy, chronic illness is
the major health care problem in Western society.
Consequently, management rather than the curing of
a chronic disorder is the primary challenge facing all
health care professions.2 Edentulism is a chronic con-
dition and therapy is palliative, aimed at improving
function and quality of life.3

Fortunately, most complete denture wearers are able
to adapt and cope with their disability effectively, with-
out any significant disturbance to their quality of life.

Purpose: The aim of this study was to ascertain whether simplifying mandibular
overdenture treatment by using single-stage surgery and immediate prosthetic loading
of a single implant will achieve acceptable implant success rates, functional
improvement, and increased patient satisfaction. As part of this study, the Mk III
Brånemark implant with an oxidized surface was compared to the classic machined Mk
III Brånemark implant. Materials and Methods: Thirty-five patients (mean age: 68
years) with problematic mandibular dentures were treated. The primary complaints
among the patients referred to the clinic for treatment were poor retention of the
mandibular denture, instability, denture sores, and phonetic problems. Initially, patients
were placed randomly into the “machined surface” or “oxidized surface” groups. A
single implant was placed in the mandibular midline with high initial stability. A ball
attachment was placed and the retentive cap incorporated into the existing denture.
Reviews took place at 3, 12, and 36 months posttreatment. Clinical assessments,
radiographs made with custom film holders, and stability measurements by both
manual and resonance frequency analysis methods were recorded. All complications,
failures, maintenance, and reasons for dropout were noted. Visual analog scale
questionnaires were used to record patient satisfaction (analysis of variance: P < .05).
Results: Three of eight machined-surface implants failed, representing an
unacceptably high failure rate (37.5%). The machined surface was therefore
discontinued for this study. One machined and two oxidized-surface implants did not
achieve sufficient primary stability to be immediately loaded, so they were treated with
a two-stage delayed loading protocol. The 25 immediately loaded oxidized-surface
implants were all classified as surviving at the 36-month recall. Patient satisfaction was
very high with a significant increase in all comfort and functional parameters.
Conclusions: Within the limitations of this study and research design, it appears that
over a 3-year observation period, the immediately loaded single implant–retained
mandibular overdenture, using an oxidized-surface implant and the existing prosthesis
in a small group of prosthetically maladaptive patients, can provide a beneficial
treatment outcome with a minimal financial outlay. Int J Prosthodont 2010;23:13–21.
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Nonetheless, other denture wearers suffer substantially
from chronic dysfunction, pain, low self-esteem, and re-
duced quality of life. For these patients, dentures sup-
ported by implants would offer relief, comfort, and op-
timism, especially if in the mandible.2 There is an
increased appreciation within the health care profes-
sions for the need to incorporate patient preferences
into the treatment decision-making process. The in-
terest has broadened beyond survival into the areas of
psychosocial function and perceived health. Patient-
based measures, therefore, become an important out-
come of treatment.3

Two randomized trials by Awad et al4,5 in Canada
compared posttreatment satisfaction in a middle-aged4

(35 to 65 years) cohort of patients receiving new com-
plete dentures and two-implant bar-retained mandibu-
lar overdentures with a new complete maxillary den-
ture. The second study5 followed the same protocol;
however, the patients were in the elderly category (65
to 75 years) and the overdenture design was that of two
nonsplinted implants with ball attachments. Both
groups of overdenture patients showed significantly
higher levels of general satisfaction than the patients
receiving conventional dentures. A trial by Geertman et
al6,7 included 151 dissatisfied denture patients ran-
domly allocated to receive new complete dentures or
implant-retained mandibular overdentures. The over-
denture group rated their ability to chew hard and
tough foods significantly higher than did the conven-
tional denture group 1 year posttreatment.

Positive outcomes included psychosocial outcomes,
such as satisfaction and oral health–related quality of
life, as well as functional outcomes, such as chewing
ability.6–8

Numerous studies attest to the favorable implant
survival rates when using overdentures in the edentu-
lous mandible.9–11 However, few have detailed long-
term maintenance data.12–14 Prosthetic maintenance
may include component fracture, denture relining, and
prosthesis replacement. Maintenance requirements
appear to be greatest in the first year of use and may
be attachment specific.12 Use of a single implant
placed in the midline symphysis to retain an overden-
ture and using a two-stage delayed loading approach
has been documented by both Cordioli et al in 199715

and Krennmair and Ulm in 2001.16 Both concluded
that in the short- to medium-term, this treatment
modality had merit, particularly for elderly patients ex-
periencing difficulties with conventional mandibular
complete dentures.

The purpose of this study was to ascertain whether
simplifying mandibular overdenture treatment by using
single-stage surgery and the immediate prosthetic
loading of a single implant will achieve acceptable im-
plant success rates, functional improvement, and in-

creased patient satisfaction. As part of this study, the
Mk III Brånemark implant with an oxidized surface
(TiUnite, Nobel Biocare) was compared to the classic
machined (turned) Mk III Brånemark implant (Nobel
Biocare).

Materials and Methods 

Thirty-five completely edentulous subjects (10 men, 25
women) ranging from 50 to 89 years of age (mean: 68
years) who had been completely edentulous in the
mandible for at least 1 year were included in this study.
All patients signed an informed consent form in accor-
dance with the Declaration of Helsinki. Ethical approval
for the project was granted by The Human Research
Ethics Committee of The University of Western Australia,
Perth, Australia. The primary complaints among the pa-
tients referred to the clinic for treatment related to poor
retention of the mandibular denture, instability, denture
sores, and phonetic problems.

Inclusion criteria dictated that the patient be com-
pletely edentulous for at least 12 months, maladaptive
to their mandibular prosthesis, and have sufficient
bone for an implant of at least 10-mm length and 4-mm
diameter. Exclusion criteria included conditions pre-
cluding surgery, logistic or physical reasons that could
affect follow-up, psychiatric problems, drug or alcohol
abuse, disorders to the implant site related to a history
of radiation therapy, neoplasia, or bone augmentation.

The components used were regular platform
Brånemark Mk III implants with a diameter of 4 mm. All
implants were identical except for the surface treat-
ment, which consisted of either a traditional machined
(turned) surface or an oxidized surface. The Nobel
Biocare 3.5-mm-diameter ball attachment with a plas-
tic cap and rubber O-ring provided the prosthetic an-
chorage.  

The implant surface received was chosen randomly
by drawing identical envelopes from a box just prior to
implant installation. The type of surface to be received
was enclosed in the envelope.

The surgical and prosthetic procedures are detailed
elsewhere.17 An implant of at least 10 mm in length was
inserted in the midline symphysis region of the
mandible after adequate presurgical diagnostics to
ensure a prosthetically driven implant placement. Initial
stability required at least 45 Ncm of insertion torque
and a resonance frequency analysis (RFA) (Osstell,
Integration Diagnostics) implant stability quotient (ISQ)
reading of at least 60. If stability was achieved, the ball
attachment was connected ensuring 2 mm of abutment
collar height above the mucosa, and tightened to 32
Ncm with a torque wrench (Nobel Biocare). Insufficient
stability dictated placement of a cover screw and soft
tissue closure for a conventional two-stage protocol.
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Prosthetic Procedures 

The first 15 patients treated had their retentive element
immediately secured to their denture with autopoly-
merizing acrylic resin (GC Unifast, GC Dental). This re-
sulted in some tissue proliferation and a delayed heal-
ing response in 6 patients. Subsequent patients had
their denture relieved around the ball attachment (Fig
1a) and relined with a thickly mixed tissue conditioner
(Viscogel, Dentsply) (Fig 1b). This change in protocol
resulted in greater postoperative comfort and un-
eventful healing.

All patients were limited to a soft diet for 6 weeks and
instructed to leave the denture out at night.
Chlorhexidine 0.2% mouthwashes (Savacol, Colgate)
were employed for 1 week postoperatively. A soft tooth-
brush was used for plaque control measures after the
first week. Reviews were scheduled at 1, 2, and 6
weeks, 3 and 6 months, and 1, 2, and 3 years after im-
plant placement.

The implants were assessed individually to fulfill the
requirements for Grade 1 quality of success, advo-
cated by Roos et al,18 as follows: 

• Absence of mobility was assessed at 3, 12, and 36
months by removal and reattachment of the abutment
together with a retorquing of the abutment screw to
32 Ncm without a simultaneous counteracting of the
force. Mobility or sensation (pain) was regarded as a
sign of lost osseointegration.

• RFA was performed at 3, 12, and 36 months while the
abutment was removed.

• Periapical radiographs were obtained at insertion, and
3, 12, and 36 months postoperatively. The distance

from the collar of the implant to the most coronal point
where the bone was in contact with the implant was
measured with the aid of a graduated 7� magnifica-
tion loupe.

• Soft tissue was inspected visually with the abutment
removed with regard to color and morphology. Soft
tissue problems such as infections, persistent pain,
paresthesia, and discomfort were noted.

In this way, each individual implant was tested and
could be defined as either a failure, failing, or surviving.

Self-administered questionnaires that followed the
visual analog scale (VAS) method were filled out by pa-
tients preoperatively and at each scheduled recall to as-
sess oral comfort and function.19,20 There were 10 ques-
tions covering five categories: general satisfaction,
social life, mastication of hard food, comfort, and fit.
Data were entered into a spreadsheet (Microsoft Excel
version 10, Microsoft) and all statistical analyses were
performed using statistical software (SPSS version 12,
SPSS). One-way repeated-measures analysis of vari-
ance (ANOVA) was used to determine differences be-
tween means (P < .05)

A denture reline impression (Extrude, Kerr) was
made 6 weeks after implant placement to incorporate
the retentive element (plastic cap with O-ring ref, DCB
113-0, Nobel Biocare) and reline the entire intaglio
surface of the denture with high-strength heat-
 polymerized acrylic resin (Implacryl, Vertex), as illus-
trated in Fig 2. The denture was reinserted and sub-
jected to a conventional relining evaluation and occlusal
adjustment. One author carried out all surgical and
prosthetic procedures.
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Fig 1a Complete relief of the denture from touching the ball
attachment and immediate surgical region.

Fig 1b Tissue conditioner relining of the surgical region im-
mediately after implant placement (labial view).
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Results

In total, 35 patients had 35 implants inserted. Three im-
plants did not fulfill the requirement for sufficient im-
plant stability, ie, did not have an insertion torque
greater than 45 Ncm or an RFA of 60 ISQ or greater.
These implants had a cover screw placed and the soft
tissue closed. The implants were uncovered, ball at-
tachment placed, and the prosthesis relined 3 months
later. These implants (1 machined and 2 oxidized) suc-
cessfully integrated and were all in function at the 36-
month follow-up. However, they have not been in-
cluded in the statistical analysis since they were not
immediately loaded.

One patient died 18 months after implant place-
ment from unrelated causes. Another patient elected
to receive a maxillary fixed implant-supported pros-
thesis, also 18 months after implant placement. Three
additional implants were then placed in the mandible
to support a fixed mandibular prosthesis, since the
loading on a single implant overdenture was consid-
ered too great opposing the maxillary fixed prosthesis.
All remaining patients were available for the 36-month
follow-up examination.

The remaining 23 immediately loaded oxidized im-
plants were all tested individually at the 36-month re-

call, yielding a survival rate of 100%, according to Roos
et al.18

In contrast, the machined implants experienced
three failures from seven immediately loaded implants.
Table 1 outlines the details of the patients in whom
these failures occurred. Two implants failed within 6
weeks and the other failure occurred at 8 weeks due
to pain on percussion and attempted rotation. However,
the patient did not wish the implant to be touched
until the implant had essentially exfoliated.
Consequently, considerable bone loss occurred at the
site. This patient was subsequently successfully treated
using two implants and a ball attachment overdenture.
These failures occurred early in the study when only
eight machined implants had been placed. It was there-
fore decided to abandon use of the machined implants
on ethical grounds due to an unacceptably high failure
rate (42.9%), when correlated with accepted criteria for
assessment of implant performance.18,22 Table 2 pro-
vides the details of the immediately loaded implants.

The VAS questionnaires filled out by all patients at
pretreatment, and 3, 12, and 36 months after implant
placement showed a marked improvement in all para-
meters of oral comfort and prosthesis function.
Maintenance of this satisfaction level continued
through the 36-month recall (Fig 3).
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Fig 2 Denture with retentive element.
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Fig 3 Patient-reported improvement in comfort and function
from pretreatment to 36 months (oxidized group).

Table 1 Details of Patients with Failed Machined Implants 

Unicortical or 
Age Bone Bone Implant Abutment bicortical Smoking Initial Medical

Patient (y) Sex shape* quality* length (mm) length (mm) stability history RFA ISQ history

1 60 F C 2 13 5.5 B 20/day 68 Asthmatic, chronic back pain
2 64 M C 3 18 4 U Nonsmoker 75 NAD
3 69 F D 2 13 4 B 6–10/day 81 NAD

F = female; M = male; B = bicortical; U = unicortical; NAD = no abnomality detected.
*Bone shape and quality graded according to Lekholm and Zarb.21
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ANOVA was completed for each group with two de-
grees of freedom. A significant improvement (P > .05)
in all parameters was noted from pretreatment to all
posttreatment recalls. No significant differences were
seen between posttreatment recall periods.

Radiographic follow-up was difficult in this study due
to the clinical problems associated with film placement
that directly impinged on the lingual frenum coupled
with superimposition of the genial tubercles and the
marginal bone (Figs 4a and 4b). Periapical radiographs
were obtained at insertion, and 3, 12, and 36 months
postoperatively. The distance from the collar of the im-
plant to the most coronal point where the bone was in
contact with the implant was measured. The left and
right measurements were made with the aid of a 7�

magnification loupe (Table 3). Approximately 48% of the
oxidized-surface group had quantitatively assessable ra-
diographs. No peri-implant radiolucency was noted.

There was a significant increase in bone loss over time
for both groups (P = .001). Bone loss in the oxidized
group was only significant between 0 and 36 months (P
< .05). The bone loss from 3 months to 12 months was
clinically measurable but not statistically significant (P
= .247). For the machined group, bone loss was statis-
tically significant between 0 and 3 months, 0 and 12
months, and 0 and 36 months (P < .05).

Comparing groups showed significantly more bone
loss in the machined groups. However, due to the
size of the machined group, the derived statistics are
unreliable.

Liddelow/Henry
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Figs 4a and 4b (a) Lateral cephalomet-
ric radiograph and (b) periapical radi-
ograph showing superimposition of the ge-
nial tubercles.

Table 2 Details of Immediately Loaded Implants Placed

Machined Oxidized

Length (mm) Placed Failed Placed Failed

10 0 0 1 0
11.5 1 0 9 0
13 2 2 7 0
15 2 0 4 0
18 2 1 4 0
Total 7 3 (42.9%) 25 0 (0%)

Table 3 Mean (SD) Bone Loss from Baseline to 36 Months for Both Groups

3 mo (mm) 12 mo (mm) 36 mo (mm)

Left Right Left Right Left Right

Machined 1.42 (1.47) 1.80 (1.20) 1.88 (1.11) 2.15 (0.66) 2.12 (0.66) 2.30 (0.74)
Oxidized 0.32 (0.51) 0.49 (0.50) 0.58 (0.52) 0.69 (0.52) 0.87 (0.68) 0.91 (0.65)

SD = standard deviation.

a b
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Three denture base fractures occurred at the site of
implant attachment. These occurred within 3 months
of attaching the retentive cap with autopolymerizing
acrylic resin at the time of surgery. No denture base
fractures were recorded after the protocol was changed
to a heat-cured reline. At the 3-year follow-up, no ball
attachment retentive caps had failed and no rubber O-
rings required replacement. No discernable wear of the
ball attachment was detected and abutment screw
loosening did not occur.

RFA was carried out on all implants at insertion and
each recall visit by removing the ball attachment and
collar, followed by attachment of an implant-level trans-
ducer facing labiolingually (Fig 5).

The results showed a generally high mean initial ISQ
value of 72.25 ± 3.4 for the machined group and 74.76
± 5.6 for the oxidized group. Maintenance of this high
value up to the 36-month review was noted for both
groups (ISQ = 72.5 ± 3.0 for the machined group, ISQ
= 75.5 ± 4.2 for the oxidized group). The machined
group showed a statistically significant drop in ISQ at
the 3-month recall (P = .007) (Fig 5). The stability re-
covered by 12 months. Many oxidized implants showed
a small increase in ISQ value after 3 months, although
this was not statistically significant (P = .630). There was
no statistical difference between values at baseline, 3,
12, and 36 months for the oxidized implants (P = .311).

Plaque control was acceptable for most patients and
considered relatively simple by the patients themselves.
Soft tissue health was acceptable in all patients with no
evidence of mucosal enlargement at the 6-week and
12- and 36-month observation times. Calculus buildup
that impeded seating of the retentive cap was en-
countered on two occasions and was controlled by
more diligent oral hygiene.

Smoking habits were noted for all patients. In the im-
mediately loaded machined implant group, 3 of 8 pa-
tients smoked; 7 of 25 patients in the oxidized group
were smokers. 

Discussion

The treatment outcomes for a mandibular overdenture
using single-stage surgery and immediate prosthetic
loading of a single oxidized-surface implant were ex-
cellent. While the study may be of limited duration, it pro-
vides sound support for the hypothesis that the single-
implant mandibular overdenture can provide improved
retention, stability, masticatory performance, and con-
fidence for the maladaptive complete denture wearer. 

The three failures encountered in the machined-
surface group showed no significant differences in
terms of initial implant stability, implant size, bone pa-
rameters, age, or medical history to suggest a higher
risk for failure. Two of the three patients were smok-
ers. Strietzel et al23 suggested that the determining ef-
fect of smoking appears to be more pronounced when
the implant used has a machined surface. However,
more research is required in this area. 

Of interest in this study are the ISQ values that re-
mained high and even increased despite being above
the range of 67 to 70 (considered to be the value that
most functioning implants attain).23 This may be at-
tributed to the higher bone density in the anterior
mandible. A small but significant drop in ISQ was
recorded at the 3-month recall in the machined group;
this was not recorded in the oxidized group. This is in
accordance with the studies of Glauser et al,24–26 who
showed a drop in the initial stability of machined im-
plants followed by similar values at the 1-year follow-
up. However, oxidized implants maintained their initial
stability values. This study showed a similar trend in ac-
cordance with Glauser et al. The maintenance of ini-
tial stability in oxidized implants may explain their
higher success rates in this study. 

In general, implant overdentures have a less con-
trolled loading when compared to fixed prostheses.27

It may be postulated that forces, both axial and lateral,
generated by an overdenture on a single implant have
the potential to be greater than those produced by a
multiple implant–retained overdenture. A recent study
by Maeda et al28 examined the biomechanical rationale
of a single implant–retained mandibular overdenture
using an in vitro model. The model revealed statistically
significantly smaller lateral forces to the ball abut-
ments for single- compared to two-implant overden-
tures with molar loading. A higher load was observed
when the denture was loaded in the midline region. No
significant difference in three-dimensional denture
base movement was observed between single- and
two-implant overdentures in the midline and molar re-
gions. They concluded that overall, the single-implant
overdenture had similar biomechanical effects to a
two-implant overdenture in terms of lateral forces to the
abutment and denture base movements under molar
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Fig 5 Mean ISQ values with the abutment removed at various
recall intervals. The difference between groups is significant only
at 3 months (P = .007).
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functional loads. However, the authors did stress the
in vitro nature of the model and the need for follow-up
studies performed in a clinical setting.

The overall oral hygiene compliance for this group of
patients was considered acceptable. However, on two
occasions patients had calculus formation around the
ball attachment that prevented seating of the attach-
ment. The lack of dead space associated with this at-
tachment mechanism and the relining procedure are
thought to contribute to the favorable tissue response.
Geriatric patients frequently possess impaired manual
skills and reduced visual acuity. They are likely to have
difficulties following cleaning instructions and may have
to rely on care providers for plaque control. While plaque
control in this patient cohort was considered acceptable,
it may not continue with advancing age. The single ball
attachment located in a readily accessible area of the
mouth is the simplest available retention device to clean.
The overdenture itself can be easily removed and
washed by a care provider since it is similar to conven-
tional dentures from a cleaning perspective.

Prosthetic problems were relatively few compared to
other studies,14,29,30 with all attachments functioning
well at the 36-month review. Relines were not neces-
sary. Unsplinted implants have been associated with
greater problems than splinted implants in some stud-
ies,29,30 and less in others.11,31 Very few unscheduled
maintenance appointments were needed in this study.
This may be due in part to implant placement. The tra-
ditional position for mandibular overdentures using
two implants is for implant placement in the canine re-
gion. The resulting implant position is posterior to the
incisal edge and has the potential to create bending
moments about the implant by acting as a fulcrum. In
addition, if the implants are not placed parallel, the off-
axis insertion and removal places greater wear and tear
on the componentry. This study placed the implant in
the most anterior position possible, and the single at-
tachment minimized off-axis considerations.

This study used plastic caps with a vertical spacer
and rubber O-rings. The inherent resiliency with this
attachment may allow more movement and hence,
less strain and potential for wear. A denture with this
type of attachment is primarily tissue borne and im-
plant retained. However, the retentive cap used in this
study is substantially larger, resulting in a reduced
amount of denture base around the attachment (par-
ticularly in the frequently encountered narrow labio -
lingual dimension of the anterior mandible). From a
prosthodontic perspective, if the implant is not placed
in the ideal position, an unfavorable overbulking of the
denture base would result. 

Three denture base fractures occurred due to a
small labiolingual dimension circumferentially around
the retentive cap, subsequent to fixation of the cap with

autopolymerizing acrylic resin. Following the change to
a heat-polymerized acrylic resin laboratory-fabricated
reline protocol, no fractures occurred up to the 36-
month review. No specific reinforcement material was
used around the retentive element and a conventional
acrylic resin reline material for complete dentures was
used. Denture tooth wear was within normal limits for
this patient group with the exception of one patient who
demonstrated severe wear within a year and again at
36 months, necessitating tooth replacement. The fit,
stability, and comfort of the denture bases for this pa-
tient were still acceptable, and implant parameters
were favorable.

One notable aspect of this study was that no ad-
vanced prosthodontic denture construction was re-
quired since all dentures had been made previously by
the referring clinicians, with the requirement to fulfill
the minimal guidelines on denture adequacy.32 This
study aimed to provide significant improvement in
mandibular denture function at a low cost. It was there-
fore important to establish that the procedure had a
broad range of applicability within the general dental
community, rather than one confined to specialist or
university practice. Another aspect of modifying the pa-
tient’s existing denture was that of attempting to de-
fine the treatment impact to be solely originating from
placement of the implant. Randomized controlled clin-
ical trials that have compared satisfaction of implant-
retained overdentures to conventional dentures have
constructed new dentures as a part of the trial.4,5

Satisfaction scores increased in both the implant and
conventional denture groups, albeit to a greater extent
in the implant group. By using the patients’ existing
dentures with which they were already accustomed to
functioning, the effect of the implant was tested with
fewer confounding variables. 

The success criteria used in this study18 specified no
more than 1 mm of marginal bone resorption during the
first year of loading and no more than 0.2 mm of re-
sorption per year thereafter. Since this could not be
measured quantitatively in all implants, the term “suc-
cess” could not be applied. However, each implant
was tested individually for mobility, adverse symptoms,
and peri-implant pathosis, so the implants can be cat-
egorized as surviving using these criteria.

Bone levels in the present study were significantly
different between the two surfaces, with mean bone
loss for the oxidized group less than 1 mm for the en-
tire 36-month recall period and bone resorption at a
mean of 0.13 mm per year after the first year of load-
ing. The machined implant, within the very small sam-
ple size, showed a mean 2 mm of bone loss in the first
year, compared with the oxidized-surface bone loss of
0.63 mm, and 0.1 mm bone resorption per year up to
the 36-month recall. It appears that the implant surface
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may not have a significant role to play in maintenance
of osseointegration with respect to bone levels.
However, in the initial healing phases, the oxidized
surface shows a distinct advantage.

All patients except one with a machined-surface
implant who had an early failure prior to receiving the
retentive cap, and hence did not experience any func-
tional improvement, stated that they would have the
treatment again if required. This is in agreement with
other studies involving implant-retained overdentures
and patient satisfaction.33–35 Quantitatively measured
satisfaction levels in this study were significantly im-
proved at the 3-month time period, with this satisfac-
tion maintained up to the 36-month recall. Conversely,
a decrease in satisfaction was observed by Timmerman
et al.33 The lack of component problems may account
for this difference.

Fitzpatrick,36 in a 2006 review of the standard of
care for the edentulous mandible, stated that it is gen-
erally accepted that principles of prosthodontic treat-
ment demand clinicians to pursue the safest, least in-
vasive, least costly, and least complex treatment
solution to meet the reasonable needs and expecta-
tions of edentulous patients. Mechanical and biologic
stability, longevity, and low maintenance for the life of
the prosthetic device are required. 

The present 36-month prospective study on the im-
mediately functioning single-implant overdenture
shows excellent survival rates using an oxidized-surface
implant and dramatically improved patient-reported
satisfaction levels in patients with a history of prosthetic
maladaption. The hypothesis that two implants are
twice as effective as one cannot be answered from
this study. However, the satisfaction levels reported by
the patients through VAS questionnaires would indicate
that a ceiling level of satisfaction is imminent. Further
trials randomly comparing two-implant overdentures
with single-implant overdentures are therefore appro-
priate, paying particular attention to patient satisfaction.
The results of this study suggest that the single-implant
overdenture may be a more conservative and affordable
implant treatment option. With more extensive trials and
long-term favorable results, the McGill consensus state-
ment37 may well be challenged.

This report on 36 months of follow-up for the single
implant–retained mandibular overdenture using
oxidized-surface implants indicates that it is a positive
treatment modality, which should make it advanta-
geous for completely edentulous patients with limited
resources to benefit from an implant-assisted pros-
thesis. It may well be considered the entry-level treat-
ment option for rehabilitation of the edentulous
mandible in selected patients, especially the under-
privileged geriatric groups.

Conclusion

Within the limitations of this study and its research
design, it appears that the immediately loaded single
implant–retained mandibular overdenture, using an
oxidized-surface implant and the existing prosthesis in
a small group of prosthetically maladaptive patients,
can provide a beneficial treatment outcome with a
minimal financial outlay over a 36-month observation
period.
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