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thabilitation of the edentulous maxilla with im-
plant overdentures, irrespective of the opposing
dentition or prosthesis, commits patients to future
prosthodontic maintenance.! The key to prosth-
odontic success of maxillary implant overdentures is
minimizing the future burden of postinsertion mainte-
nance. Mechanical complications of the attachment
systems selected along with mucosal problems are
considered to be the most relevant in terms of main-
tenance requirements encountered.”"* Differences
in maintenance requirements are related to the
plethora of overdenture designs with various patrix
and matrix components, independent of the implant
systems used.>® The number of implants and their
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Purpose: The aim of this article is to systematically review the literature on
prosthodontic maintenance requirements of maxillary implant overdentures with
different prosthodontic designs. Materials and Methods: A standard approach

of searching MEDLINE, PubMed, and Google Scholar databases as well as early
online journal articles was followed. Hand-searching identified other relevant

articles from the reference lists of the articles found. Selection criteria were details

of prosthodontic maintenance related to different prosthodontic designs of maxillary
implant overdentures, regardless of the dentition of the opposing arch or prosthesis.
Results: From a total of 58 relevant studies identified, only 18 met the criteria. Several
categories were used to document the prosthodontic maintenance of maxillary
implant overdentures, usually with four or more splinted or unsplinted implants using
different attachment systems. Aspects of patrix and matrix maintenance were primarily
reported, although soft tissue complications were described frequently. Subjective
information on relines and the rationale for minimizing overdenture fractures was found.
Conclusions: Prosthodontic maintenance requirements of maxillary overdentures are
a direct consequence of the attachment system, together with differing numbers and
distributions of implants. The reviewed literature does not provide a clear controlled
indication of prosthodontic maintenance requirements of maxillary overdentures for
different prosthodontic designs and attachment systems. Future standardization of
maxillary implant overdenture design is recommended, and universally accepted
criteria for reporting maxillary implant overdenture maintenance should be implemented
to establish accurate comparative data analysis. Int J Prosthodont 2012,25:381-391.

positions and degrees of parallelism influence maxil-
lary overdenture design and subjective selection of
the attachment system.” These factors are essen-
tial in relation to the required mucosal support and
palatal coverage from the primary and secondary
stress-bearing areas.®® Stable maxillary overden-
ture design is facilitated by implant alignment that
limits micromovement during function and wear of
attachment systems and decreases maintenance
requirements.'®-* Connecting bars as opposed to
free-standing single ball, stud, or magnetic attach-
ment systems have dominated the literature on max-
illary overdentures.'®15-18 Controversy exists in the
literature regarding the use of ball abutments to re-
tain maxillary implant overdentures, since some au-
thors'”2% have expressed concerns while others?'-23
have reported favorable outcomes with such designs.

Few studies have specifically evaluated the influ-
ence of prosthodontic design on the long-term main-
tenance requirements of these prostheses.!?* Lack of
a standardized prosthodontic design and small par-
ticipant numbers have resulted in data that are of-
ten inconclusive.”2°-27 Nonetheless, there appears
to be a uniform consensus that the maintenance re-
quirements peak during the first year of service and
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decrease over subsequent years to reach a balanced
level.282°% A clear distinction between maintenance
requirements of maxillary and mandibular overden-
tures has not been presented in the literature. This
is relevant in view of the differences in the minimum
number of implants required to support a prosthe-
sis, degree of residual ridge resorption, residual ridge
anatomy, and the denture stress-bearing areas.-30-32
These aspects, combined with the weighted advan-
tage of mandibular overdentures in the literature, may
disguise the complexity of prosthodontic maintenance
requirements for maxillary implant overdentures.

The aim of this review is to critically evaluate the lit-
erature on prosthodontic maintenance requirements
for maxillary implant overdentures using different
prosthodontic designs.

Materials and Methods

Specific inclusion and exclusion criteria were used
during the literature search. Inclusion criteria con-
sisted of randomized controlled trials and prospective
and retrospective studies on completely edentulous
maxillae rehabilitated with an implant overdenture,
studies reporting prosthodontic maintenance on
maxillary implant overdentures only and free of com-
bined data with fixed prostheses or mandibular over-
dentures, and studies in the English language only.
No restrictions were placed on the status of the man-
dible in terms of opposing prostheses, status of the
natural dentition, or the minimum observation period.
Exclusion criteria consisted of any studies on maxil-
lary implant overdentures used to rehabilitate max-
illofacial defects and studies reporting on combined
maintenance requirements of maxillary and mandibu-
lar implant overdentures.

Search Strategy

MEDLINE (1988 to April 2010), PubMed (using medi-
cal subject headings), and Google Scholar databases
were searched using the following key words: “max-
illa £ implant £ overdenture(s),” “oral = dental *
implant(s),” “prosthodontic design(s),” and “prosth-
odontic * maintenance * complication,” with the
restriction of articles in English only. Other articles
were identified from the reference lists of the articles
found using the aforementioned databases, supple-
mented by manual hand-searching of the following
dental journals: British Dental Journal, Clinical Implant
Dentistry and Related Research, Clinical Oral Implants
Research, Implant Dentistry, International Journal of
Oral and Maxillofacial Implants, International Journal
of Oral and Maxillofacial Surgery, International

382 The International Journal of Prosthodontics

Journal of Periodontics & Restorative Dentistry,
International Journal of Prosthodontics, Journal of
the American Dental Association, Journal of Clinical
Periodontology, Journal of Dental Research, Journal
of Oral Implantology, Journal of Oral and Maxillofacial
Surgery, Journal of Prosthodontics, Journal of
Prosthetic Dentistry, and Journal of Periodontology.
The titles and abstracts (when available) of all reports
identified through the electronic search were scanned
independently by the authors. For studies appearing
to meet the inclusion criteria or for which there were
insufficient data in the title and abstract to make a
clear decision, the full text was obtained. All informa-
tion was assessed independently by the authors to
establish whether the studies met the inclusion cri-
teria. Unanimous agreement between the reviewers
regarding the included studies was achieved.

Results

A total of 58 relevant studies on maxillary implant
overdentures were identified, of which 28 reported on
maintenance requirements.239-1114-18,2124.28,29,33-46 O
reviewing the abstracts of these articles, 18 studies ful-
filledtheinclusion Criteria,2’3"0*"'””6'18'2‘*2"*29'33’3“*36’39“‘3
while 10 articles were excluded since the data reported
were mixed with that of either implant fixed partial den-
tures?844 or mandibular overdentures,®19:17.:35.37.38,45,46
which prevented analysis of data focused on max-
illary overdenture maintenance requirements only
(Table 1). The included articles consisted of 8 pro-
spective?31416.24333436 gnd 10 retrospective stud-
ies.1011.18,21,29.39-43  The definition of prosthodontic
maintenance of a maxillary overdenture has been
historically broadly classified into mechanical com-
plications, prosthesis-related adjustments, and soft
tissue problems,3*! with subjective complaints such
as phonetics, esthetics, and aspects of the oppos-
ing prosthesis maintenance.””*' The patrix designs
and number and size of the matrices were often not
specified. Prosthodontic maintenance of patrices and
matrices represented the cardinal aspects of the stud-
ies reviewed. Adjustment and contouring of denture
flanges and relining were usually performed following
wear and activation or replacement of matrices. The
longest follow-up within the included studies was 10
years, and the shortest was 3 months.

Maintenance of Matrices

Adjustment or repair of loosened/fractured matri-
ces of attachment systems dominated the identified
studies.!18.24,3339,40.4243 A progpective multicenter
overdenture study involving 133 participants using a
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different number of implants noted clip fracture in 6
participants, while 8 maxillary implant overdentures
required bar-clip activations on one or more occa-
sions during the first year of function.3® Jemt et al®®
investigated 91 maxillary overdentures and reported
bar-clip retention problems (17%) and bar-clip frac-
ture (22%) during the first year of function. This re-
sulted in the recommendation of the inclusion of a
spacer to allow vertical resiliency and to reduce load-
ing on the acrylic resin of the clip and its surround-
ings, which would reduce fracture of the denture
base. Kiener et al*? reported a mean of 2.1 adjust-
ments/repairs of matrices per splinted/unsplinted
design for maxillary overdentures over a mean obser-
vation period of 3.2 years. They also noted that 50%
of maintenance requirements were recorded for only
20% of participants.l”

Studies using a specific planned approach for max-
illary implant overdentures supported by milled bars
and metal reinforcements showed a reduced inci-
dence of prosthodontic maintenance requirements
of bar-clip activation or renewal of the attachment
system.'%40 One group'® also found increased mainte-
nance required for overdentures with six to eight im-
plants placed in the grafted maxillary molar regions as
compared to four implants placed in the anterior max-
illary regions. Others?* reported minor adjustments of
attachments (Ceka, Preat) and oral hygiene measures
to be the only aftercare needed for maxillary implant
overdentures during the 10-year follow-up. Naert et
al'® reported that the most frequent prosthodontic
complication with hinging overdenture designs was
wear of the attachments, which necessitated activa-
tion or replacement of the attachment systems.

The frequency of matrix replacements varied, and
it was unclear whether replacement was determined
subjectively by the patient or objectively by the cli-
nician. In a retrospective study, 50% of patients did
not request any matrix replacement for more than 5
years, whereas the other half required replacement
of the resilient matrices bimonthly owing to unsatis-
factory retention."" The mean time in service reported
before matrix replacement was 21.5 months."

Maintenance of Patrices

The wear and fracture or failure of patrices was nota-
bly less frequent than that of matrices in the selected
studies. For splinted implant overdenture designs,
evidence of low failure rates of interabutment con-
necting bars but higher failure rates of distal cantile-
ver extensions were clearly identified.*? Kiener et al*?
reported 2 fractured interabutment U-shaped Dolder
bars compared to 8 fractured distal bar extensions in

33 maxillary implant overdentures during 2 years of
service. However, reasons for these fractures and the
specific fracture sites were not reported. A low inci-
dence of bar fractures at the bar-abutment junction
was noted in several studies,?339 attributed to inad-
equate soldering or casting at the junction between
the abutment cylinder and bars.

Visser et al** modified their attachment design
from a milled gold alloy bar with Ceka attachments to
a thick egg-shaped milled solid titanium bar to avoid
complications and technical difficulties associated
with the Ceka attachment and bar superstructure.
Only one study reported wear of ball abutments on
top of a bar superstructure in more than 33% of par-
ticipants despite using resilient matrices." The au-
thors attributed this wear to the overdenture design
with partial palatal coverage and the material used for
fabrication of the bar and ball attachments.

Studies reported abutment screw loosening with
implant overdentures.'%16:18:39.40.4243 Smedberg et al*?
noted that 5 of 8 patients with maxillary overdentures
needed tightening of implant abutment screws after 2
years of function. Others*? also reported retightening of
abutment screws to be the most frequent mechanical
complication encountered with maxillary implant over-
dentures supported by bars. They detected 6 of 41 and
5 of 34 overdentures with screw loosening in the first
and second years of service, respectively. Krennmair et
al'® reported an abutment screw loosening incidence
of 5% after a mean observation period of 5 years.

Interabutment Distance

The interabutment distance and its influence on max-
illary overdenture patrix and matrix maintenance was
not addressed in the majority of studies. Naert et al*3
used an interabutment distance of 24 to 39 mm along
the ridge when using two or three unsplinted im-
plants. Narhi et al*' speculated that with the splinted
design, an increased interabutment distance would
cause loss of connecting bar rigidity, more complex
stress distribution, and higher incidence of abutment
screw loosening. However, they still did not recom-
mend an ideal interabutment distance.

Relines

Jemt et al®® found relining to be necessary for 24%
of maxillary implant overdentures in the first year of
function to compensate for residual ridge resorption
under the distal extension areas, and improve the
adaptation of prostheses to the underlying tissues.
Other reports noted that 40% of maxillary implant
overdentures required relining within 3 years.*!
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Table 1 Studies Involving Maxillary Implant Overdentures and Prosthodontic Maintenance

Maximum
observation No. of Total no. of No. of implants
Study Type of study  period (mo) participants implants in maxilla Attachment system
Naert et al**  Retrospective 28 6 12 2 (canine to Splinted: round curved bar (n = 1)
premolar region) Unsplinted: O-rings (n = 4),
magnets (n = 1)

Johns et al®  Prospective 12 25 117 Maximum Splinted: cast bar, soldered wrought

number wire, round/oval, curved/straight

Jemtetal®  Retrospective 12 92 430 Unplanned Splinted: bar (n = 90)

Unsplinted: ball (n = 1), magnet (n = 1)

Jemt?® Retrospective 36 70 336 Unplanned Splinted: bars

Smedberg Retrospective 32 18 86 4t06 Splinted: tapered milled bar

et al*!

Palmquvist Retrospective 36 25 93 4t08 Splinted: wrought round bar

etal'® (without extension [n = 5],
with extension [n = 16]),

Dolder bar (without extension [n = 2],
with extension [n = 1])
Unsplinted (n = 1)

Watson et al® Prospective 60 29 117 Not mentioned Splinted: cast/wrought bars
(round/oval/U-shaped),
straight/curved/angular bars

Toljanic et al®* Prospective 19 25 162 Not mentioned  Splinted: primary milled framework,
positive locking with parallel friction
pin and swivel latch attachments

Naert et al'®  Prospective 48 13 53 Minimum = 4 Rigid cast bar and two attachments
placed distal to abutment

Smedberg Retrospective 72 28 154 6 Splinted: tapered cast and milled

et al* gold alloy bar

Zitzmann and Prospective 27 10 71 5to 10 Splinted: milled bar (soft tissue contact

Marinello™ [n = 7], no soft tissue contact [n = 3])

Kiener et al“>  Retrospective 108 41 173 4106 Splinted: U-shaped Dolder bar with
bilateral distal extension (n = 24)
(mesial extension [n = 1],
without extension [n = 8])

Unsplinted (n = 8): ball, telescopic coping

Nérhi et al’’  Retrospective 54 16 88 Not mentioned Splinted: bar (n = 11)

Unsplinted: 2 to 6 balls (n = 5)

Widbom Retrospective 60 27 145 Not mentioned Splinted: rigid cast gold alloy bar with

etal' 2 ball attachments (OT cap, Rein 83)

X = no. of occasions.
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Palatal coverage Status of opposing arch Prosthodontic maintenance
Not mentioned Not mentioned Mechanical: corrosion, wear, and loss of retention of magnets;
fractured O-ring housing twice (n = 8); loose abutment screws
Not mentioned Natural teeth with fixed partial prostheses Soft tissue: soreness, ulceration, denture stomatitis, hyperplasia

or removable partial denture,
fixed implant prostheses,
completely edentulous

Not mentioned Not mentioned
Not mentioned Not mentioned
Horseshoe Not mentioned

(Co-Cr reinforced)

Complete: Natural dentition, conventional fixed
acrylic resin (n = 8), partial denture, fixed implant prostheses,
metal base (n =3)  removable partial denture

Horseshoe: acrylic
resin base with metal
framework (n = 10),
metal base (n = 4)

Complete Natural dentition, overdenture
(acrylic resin)

Ag/PI framework and Not mentioned
acrylic resin base

Various Full or partial dentition (n = 8), implant
overdenture on two implants (n = 1),
fixed implant prosthesis (n = 2),
complete denture (n = 2)

Horseshoe Not mentioned
(Co-Cr framework)

Various (depending  Not mentioned

on speech)

No coverage Natural teeth (n = 16), natural teeth with
(reinforced with fixed implant prostheses (n = 4),
cast framework) full-arch fixed implant prosthesis

(n = 1), removable partial denture
(n =9), implant overdenture (n = 12)

Complete coverage Natural dentition with/without removable
(n = 9), no coverage partial denture, tooth-supported over-
n=7) denture, implant-supported/retained

overdenture, complete denture

Complete: Not mentioned
acrylic resin

Palatal strap, horse-
shoe: Co-Cr
framework

Mechanical: clip fracture (n = 6), overdenture fracture (n = 3),
clip activation (n = 8)
Denture adjustments: relining (n = 8)

Soft tissue: ulceration (33%), hyperplasia (7%)

Mechanical: clip fracture (22%), clip activation (10%, 1X; 4%, 2X; 3%, 3X),
overdenture fracture (3%), denture tooth fracture (2%), bar fracture (1%),
acrylic resin fracture around clips (11%), loose abutment screws (3%)

Denture adjustments: occlusal adjustment, relining (24%)

Soft tissue: hyperplasia (6/37), decubitus ulcer (4/37)
Mechanical: clip fracture (3/37), clip activation (3/37)
Denture adjustments: denture resin fracture (10/37), relining (3/37)

Soft tissue: denture stomatitis (n = 1)

Mechanical: attachment activation (n = 10), attachment replacement (n = 6)

Denture adjustments: relining (n = 3), replacement overdenture (n = 1),
esthetic problems

Soft tissue: hyperplasia (12/25), denture stomatitis (7/25)

Mechanical: loose abutment screws (3/19), loose/fractured matrices (6/25),
overdenture fracture (3/25), denture teeth fracture (1/6)

Denture adjustments: relining (2/25), denture adjustment (2/25),
replacement overdenture (4/25)

Soft tissue: hyperplasia, denture stomatitis, soreness, ulceration
Mechanical: overdenture fracture (8, 17X), clip fracture (10, 17X),

bar fracture (n = 1), dislodged clip (8, 17X), clip activation (11, 33X)
Denture adjustment: relining and rebasing (8, 16)

Mechanical: fracture of overdenture and/or denture teeth (n = 7),
nonfunctional swivel latch (n = 1),
difficult manipulation of swivel latch (n = 2)

Soft tissue: mucositis, hyperplasia, soreness, ulceration

Mechanical: attachment wear and replacement (n = 17),
attachment activation (n = 10), loose abutment screws (n = 1)

Denture adjustment: replacement overdentures (n = 1)

Soft tissue: hyperplasia (2X), denture stomatitis (14X)

Mechanical: matrix activation (14, 33X), patrix replacement (14, 32X),
loose abutment screws (18, 12X)

Denture adjustment: relining (18, 8X), occlusal adjustment (14, 3X),
denture teeth fracture (14, 6X), esthetic problems (18, 3X)

Soft tissue: hyperplasia (n = 2)
Mechanical: abutment screw fracture (n = 1), lost attachment,
discolored denture teeth

Soft tissue: hyperplasia (n = 4), irritation, sore spots

Mechanical: loose abutment screws (n = 15); fractured, loose, or lost
retainers (n = 9); fractured bar (n = 2); fractured cantilever bar (n = 8)

Denture adjustment: relining (n = 2), occlusal adjustment (n = 11),
denture teeth fracture (n = 6), overdenture fracture (n = 1)

Soft tissue (more with bars): hyperplasia (n = 9), inflammation (n = 8)
Mechanical: loose abutment screws (n = 12)

Soft tissue: hyperplasia (40%-67%)

Mechanical: matrix replacement (167 X), patrix replacement (10X),
loose abutment screw (3X)

Denture adjustment: overdenture fracture (17X), denture teeth fracture
(5X), denture base adjustment (11X), relining (31X)
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Table 1 Studies Involving Maxillary Implant Overdentures and Prosthodontic Maintenance (cont)

Maximum
observation No. of Total no. of No. of implants

Study Type of study  period (mo) participants implants in maxilla Attachment system

Ahlgren Prospective 49 9 25 zygomatic, 2 zygomatic, 2 to  Splinted: standard cast gold bar, rigid

et al’® 30 conventional 3 conventional cast gold bars with Ceka attachment

Krennmair Retrospective 421 + 20.1 34 4t08 Splinted: anterior milled bars with

etal® cantilevers or two bilateral posterior
milled bars

Visser et al*  Prospective 120 39 6 Splinted: milled bar with Ceka
attachments

Akga et al? Prospective 48.5 1 4 Splinted: egg-shaped prefabricated

gold Dolder bar with cantilever (n = 1),
egg-shaped cast gold Dolder bar with
cantilever (n = 10)

X = no. of occasions.

Fracture of Overdenture Bases

A higher incidence of denture base fracture of max-
illary prostheses relative to the mandibular coun-
terpart has been demonstrated, especially in cases
of reduced palatal coverage and absence of metal
reinforcement.3" Jemt et al®® reported 14% of par-
ticipants with acrylic resin fracture around clips, and
another study®* showed acrylic resin base and tooth
fracture to be the most frequently encountered com-
plications with spark erosion maxillary overdentures
over 5 years.

Mucosal Complications

The most common mucosal complications reported
with maxillary implant overdentures were hyperpla-
sia, irritations, and denture stomatitis, independent of
the type of attachment system 311:14.16.18,21,24,33,39,41-43
Denture stomatitis was reported in 31% of overden-
tures.® A retrospective study involving bars revealed a
high incidence of hyperplasia in 64% to 67% of partici-
pants over a 5-year observation period."" Zitzmann and
Marinello™ noted hyperplasia in 2 of 10 participants
with a splinted design at 6 months and stressed the
importance of a longer observation period to minimize
further complications related to mucosal hyperplasia.

Planned vs Emergency Maxillary Overdentures
Two studies reported on the maintenance require-

ments of maxillary overdentures in two different
situations: when planned as a first line of treatment

386 The International Journal of Prosthodontics

and when indicated as a rescue replacement for
fixed prostheses. No difference was found in me-
chanical complications between the two groups.
The reported mean time in service of nylon attach-
ments was 21.5 and 18 months for the two groups,
respectively."" However, regarding soft tissue compli-
cations, Widbom et al'' found that hyperplasia was
more common among subjects originally planned
for overdentures (67%) compared with those receiv-
ing emergency overdenture treatment (40%). On the
other hand, Palmqvist et al'® reported no difference in
soft tissue complications between both groups.

Time and Cost

With the exception of two studies discussing the time
involved in prosthodontic aftercare of maxillary im-
plant overdentures, time and cost implications were
scarce in the literature. No studies could be identified
describing the cost involved with long-term mainte-
nance of maxillary overdentures.?® Visser et al?* re-
ported a mean aftercare per patient of 443 minutes
starting at 2 months after overdenture insertion until
the end of the 10-year follow-up. This included only
the dental chair time. Another study compared the
number of clinical appointments between patients
receiving maxillary overdentures as a final treatment
as opposed to patients with a provisional overdenture
that was later replaced with a fixed implant prosthe-
sis. The authors identified that fewer appointments
were needed for the provisional group during the first
year of function, while the situation was reversed for
the second and third years of follow-up.
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Palatal coverage Status of opposing arch

Prosthodontic maintenance

Not mentioned Not mentioned

Soft tissue: hyperplasia

Mechanical: cast gold bar and Ceka attachment adjustment,

Horseshoe (reinforced Not mentioned
with cast framework)

Partial Implant overdenture on 4 implants
(n = 17), natural dentition (n = 15),

bulky palate (zygomatic)

Mechanical: loose abutment screw (5%), matrix activation and renewal (6.6%)
Denture adjustment: denture adjustment (n =11), denture teeth fracture/
renewal (n = 6), occlusal adjustment (n = 3), rebasing (n = 2)

Soft tissue: sore spots
Mechanical: attachment activation (50%), attachment repair (25%)

implant overdenture on 2 implants (n = 4), Denture adjustment: replacement overdenture (23%)

conventional complete denture (n = 3)

Not mentioned Implant overdentures (n = 4), fixed
implant prosthesis (n = 1), removable
partial denture (n = 1), fixed prostheses

(natural dentition) (n = 4), dentate (n = 1)

Soft tissue: hyperplasia (n = 3), sore spots
Denture adjustment: relining (n = 1)

Discussion

This literature review was conducted to examine stud-
ies specifically related to prosthodontic maintenance
requirements of maxillary implant overdentures with
different designs. To the authors’ knowledge, this
review is the first to evaluate maxillary overdenture
maintenance requirements as a separate entity, not
mixed with those of mandibular counterparts or full-
arch implant fixed partial dentures. This identifies a
cornerstone on a topic that is relatively deficient in
the literature. On the other hand, limitations with this
review also need to be addressed. The bias toward
English language literature is acknowledged. This
could result in omission of some relevant data related
to the topic at hand. Another limitation addressed is
the insufficient data available for comparative analy-
sis because of the limited number of studies included
with their small sample sizes. Furthermore, the lack
of standardization in the assessment of prosthodontic
outcomes among studies resulted in drawing general
recommendations rather than coming up with defi-
nite conclusions.

This review finds that prosthodontic maintenance
requirements of maxillary implant overdentures are a
direct consequence of the attachment system and the
number and distribution of implants. Uncertainty ex-
ists as to what constitutes acceptable maintenance or
repair and whether either of these categories should
be considered as retreatment.®” Various definitions
of adjustment have been proposed ranging from any
treatment of the denture that did not involve the ad-
dition of new material or the replacement of broken

or missing components.*”*® Walton and MacEntee,*®
although principally addressing mandibular implant
overdentures, categorized adjustments as those
events needed to adjust the denture contour, correct
the occlusion, or tighten the components, whereas
repair events were related to lost, loose, or fractured
retentive clips and relines. On the other hand, oth-
ers*? have quantitatively differentiated between
maintenance and complications depending on the
number of appointments needed; in such a way, an
excessive amount of maintenance needed would be
categorized as a complication and failure of the pros-
thesis. Another classification based its prosthodontic
complications on the severity: major nonretrievable,
major retrievable, and minor retrievable.** Major non-
retrievable complications included implant fracture
and failure of osseointegration; major retrievable
complications involved acrylic resin and tooth wear,
retentive matrix fracture, overdenture fracture, or de-
tachment; and minor retrievable complications com-
prised retentive bar-clip loosening and acrylic resin
tooth fracture. This range of categorization makes
comparison between different studies difficult and
attests to the need for more universally accepted
evaluation criteria for data reporting. The wide range
of terminology used to describe postinsertion main-
tenance events and lack of strict categorization made
it difficult to establish success of maxillary implant
overdentures in terms of maintenance requirements
and complications.">%%7 Furthermore, the authors
recommend that prosthodontic complications of
maxillary implant overdentures should be reported
separately from mandibular implant overdentures to
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distinguish their unique maintenance issues from the
fixed counterparts.®174° A detailed categorization for
prosthodontic maintenance of implant overdentures
was proposed by Payne et al®® in which an existing
classification for fixed full-arch implant prostheses
using six objectively defined fields of success, surviv-
al, unknown, dead, and retreatment (repair or replace)
was adapted. This protocol would allow a detailed de-
scription of prosthodontic maintenance requirements
and time to retreatment regardless of design, type of
attachment, or implant system used.

Maintenance of attachment systems and denture
adjustments were the most frequently encountered
postoperative maintenance requirements.315344448
The ability to differentiate between the extent of
maintenance required among different unsplinted
attachment systems has been limited by the lack of
standardization in recording criterion, varying lengths
of observation periods, and a small nhumber of par-
ticipants in most studies.'®'837 Moreover, a repeated
frequency of maintenance events reported for a par-
ticular group of participants33#? indicated the sub-
jective nature of these prosthodontic complications.
Nonetheless, the findings reported in some early
studies should be viewed cautiously because of the
rapid ongoing developments of the attachment sys-
tems, which had a bearing on the number of mainte-
nance events encountered.

Mechanical complications, though minor or revers-
ible, can be time-consuming and financially burden-
ing for patients. These complications may indicate that
the design concept is inappropriate, the mechanical or
material components are incompatible, or the occlusal
scheme and masticatory function are not in harmony.*®

When comparing rigid and resilient overdenture
designs, the reduced amount of maintenance re-
quirements for the rigid design may be attributed to
the prosthesis design, which had a frictional over-
casting that did not allow prosthesis rotation, thus re-
ducing the wear on the clips.!® This was corroborated
by another study'® that reported increased incidence
of wear of attachments with a hinging overdenture
design. Moreover, rigid overdenture designs tend to
be implant-supported with an increased number of
implants rather than solely mucosa-supported, which
reduces the need for the relief of sore spots and den-
ture relines.?* Differences in maintenance reported
between milled gold alloy bars with Ceka attachments
and solid titanium bars?* could be attributed to the
physical properties of the materials used. This is sup-
ported by the findings of Widbom et al,"" who recom-
mended a harder and more resistant metal alloy for
superstructure construction than the gold alloy used
in their study to reduce the need for maintenance.

388 The International Journal of Prosthodontics

Controversy still exists in terms of prosthodontic
maintenance requirements when comparing splinted
and unsplinted designs. A lack of standardized super-
structure design within a study and between different
studies, combined with a small number of partici-
pants, did not allow any definite conclusion regard-
ing the most effective mode of attachment system 62!
However, studies reporting on maintenance require-
ments for maxillary and mandibular overdentures com-
bined described a higher incidence of prosthodontic
complications for ball attachments compared to bars
(77.5% vs 42.9%).%" The number of maintenance events
per prosthesis was 1.5 for ball attachments compared
to 0.9 for bar-retained overdentures.’® Corrosion,
wear, and rapid loss of retention have frequently been
reported with magnet attachment systems.*3

Controlled trials comparing plastic and metal clips
in terms of prosthodontic maintenance requirements
are lacking and should be encouraged. An in vitro
study®? comparing metal and plastic clips revealed no
complications after 3 years of simulated function. The
authors suggested that in clinical situations, the mal-
function of clips may be a result of heavy functional
and parafunctional loading, improper fit of denture
bases, nonparallel/misaligned implants, and changes
in the supporting tissues. On the other hand, some
clinical reports found a lower frequency of techni-
cal complications with metal clips compared to other
types of resilient retention systems.®'73% This could
be explained by the fact that metal clips can be easily
adjusted to improve retention. Nonetheless, resilient
attachment systems are more cost-effective, easily
replaced, and may produce less wear of their respec-
tive patrices than metal clips.!5253

Relines and remakes, although subjective in clini-
cal assessment, are long-term clinical maintenance
events for maxillary implant overdentures. In an at-
tempt to facilitate the objective assessment that in-
dicates the need for relines, Payne et al®® proposed
criteria that aid in decision making rather than rely-
ing solely on patients’ subjective evaluations,3” thus
allowing a more valid comparison between studies.
Remake of overdentures should also largely be de-
pendent on professional judgment and experience,
corresponding to similar objective measures devel-
oped for assessing conventional complete denture
treatment.5*

Maxillary implant overdenture base fracture has
been reported frequently because of the reduced
bulk of acrylic resin to accommodate attachment sys-
tems, which imparts greater load on the prosthesis
base.®?® Several techniques and materials such as
cast metal reinforcement of the denture base have
been adopted,'%16:27:40.5556 g|peit with contradicting
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reports on its efficacy and possibility of implant over-
loading.*2#3:4757 Fiber-reinforced denture bases have
also been recommended to improve the mechanical
strength of the prosthesis.38-60 However, further re-
search is still required to show the clinical effective-
ness of this technique.

The higher incidence of mucosal hyperpla-
sia associated with the maxillary splinted implant
overdenture design can be attributed to design con-
siderations.'®:33:39.53 Bar placement close to the muco-
sa and a negative pressure gradient in the dead space
underneath the bar have been hypothesized to be the
main reasons for the poor mucosal response.33383%
Patient reluctance to remove their prostheses has
also been claimed to be a contributing factor for in-
creased hyperplasia.*® Likewise, the higher percent-
age of hyperplasia reported for planned maxillary
overdentures compared to emergency treatments
could be explained by the fact that overdenture treat-
ments are usually related to severe alveolar atrophy."
Such atrophy is frequently associated with more
loosely attached mucosal tissues, resulting in higher
incidence of hyperplastic tissue. However, owing to a
small sample size and lack of statistical significance,
this finding should be viewed cautiously.

A critical appraisal of the literature reveals a variety
of terms used to describe changes in peri-implant mu-
cosa, such as gingival hyperplasia,'® mucosal prolifer-
ation,*? and mucosal hyperplasia.?’28 Although these
terms have become a part of the evidence-based lit-
erature, there is no histologic evidence to support the
descriptive terminology. The alternative term, muco-
sal enlargement, proposed by Payne et al,®' is appro-
priate and more descriptive. Differences in methods
used to record soft tissue parameters have tended
to prevent correct interpretation of the outcomes.
However, peri-implant soft tissue health was found to
be independent of the type of attachment system."?!
Nonetheless, published evidence shows a higher
Plaque Index associated with magnet attachments.52
The more favorable soft tissue outcome shown with
zirconia abutments in partially edentulous cases may
be extrapolated for implant overdentures. This may
be advantageous for the maintenance of peri-implant
soft tissue health®-6* and an area for future research,
with application of standardized recording criterion
and controlled prospective studies.

The impact of palatal coverage on prosthodontic
maintenance events was not evaluated using com-
parative controlled trials and merits further investi-
gation. Controversial reports on the extent of palatal
coverage exist in the literature. Several authors ad-
vocated a superstructure design with reduced pala-
tal coverage to avoid mucosal problems commonly

found under maxillary overdentures and allow the
preservation of oral sensations and improved patient
satisfaction.10142240.4255 Contradicting opinions con-
tend that complete palatal coverage is more advanta-
geous since it reduces the wear of attachments and
minimizes the risk of base fracture, which is frequent-
ly encountered with reduced palatal coverage.®'26

Similarly, the status of the opposing dentition and its
potential influence on the maintenance requirements
has been overlooked in most studies. Nevertheless,
when described, no attempts were made to corre-
late it with the prosthodontic events encountered.
This leaves a void in the literature that merits further
investigation.

Abutment screw loosening remains a significant
maintenance issue.'818:3%40.49 Promising and encour-
aging results achieved with single-piece ceramic
implants in the rehabilitation of partially dentate
arches®-88 could represent an answer to this prob-
lem if ceramic implants prove to be a feasible option
for implant overdentures.

Consensus is needed among prosthodontists to
define what constitutes repair and maintenance for
implant overdentures. There is a need to limit and
redefine the wide range of terminology used so that
outcomes of different studies can be more reliably
compared. Future clinical trials designed to evaluate
prosthodontic maintenance requirements should be
more standardized with regard to the superstructure
design, palatal contour, attachment system used, and
status of the opposing arch to enable more definite
conclusions to be drawn. Cost and time factors in-
volved with prosthodontic aftercare of maxillary over-
dentures should be evaluated to allow a predictable
comparison with full-arch fixed prostheses over the
long term. The influence of the opposing arch on
maintenance requirements of maxillary implant over-
dentures should also be evaluated within randomized
controlled trials.

Conclusions

Prosthodontic maintenance requirements of maxil-
lary overdentures are a direct consequence of the
attachment system, together with differing numbers
and distributions of implants. The reviewed litera-
ture does not provide a clear controlled indication of
prosthodontic maintenance requirements of maxillary
overdentures for different prosthodontic designs and
attachment systems. Future standardization of max-
illary implant overdenture designs is recommended,
along with universally accepted criteria for reporting
maxillary implant overdenture maintenance, to estab-
lish an accurate comparative data analysis.
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