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ABSTRACT

When tooth loss occurs later in life, ageing and multimorbidity impact dental treatment decisions. There is sufficient
evidence to state that the mandibular implant overdenture is a well-established treatment modality, certainly in
non-dependent edentulous individuals, but little is known on the very old and geriatric edentulous patients. They
often present unfavourable anatomical conditions, xerostomia and a lack muscle control. Although the benefits of
dental implants are well documented, elderly adults are often reluctant to agree to an implant insertion, even if cost
is removed as limiting factor. The main reasons for implant refusal are the fear of surgery and pain. The present
paper describes the use of minimal-invasive and simple treatment concepts for elderly, edentulous patients. It further
highlights possible complications, which may arise with the onset of dependency and/or frailty and advises further
simplification of the implant-restorations when needed. Recall and maintenance in this group of patients is crucial
to assure the patients’ benefit from the intervention until late in life.
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Recent developments - the “new”
edentulous patient

Recent developments indicate an increasing life
expectancy and tooth loss occurring later in life 1.2,
So what will future “edentulous cases” look like?
Physiological aging is not the only characteristic of
late life; cognitive impairment, frailty and multiple
chronic diseases, as well as the side effects of the
related medications, also become common 34,
Very old and fragile edentulous patients will often
present a considerable challenge to the clinician,
as the anatomical conditions are likely to be poor
for gaining denture retention and stability, and
muscle control will have likewise deteriorated.
Side effects from the treatment of chronic condi-
tions such as xerostomia or sensitive mucosa can
further affect oral comfort and challenge denture

wearing. Beyond the challenges of wearing a
denture, clinical procedures can also be more dif-
ficult, for example when reduced mobility requires
treating the patient in non-ideal positions or cog-
nitively impaired patients are unable to cooperate
in certain treatment steps such as taking the jaw
relation . Thus before beginning long and invasive
treatments, the patient’s physical tolerance should
be investigated to determine the acceptable treat-
ment burden per session .
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Denture adaptation

A major challenge arises when existing well-
adapted dentures have to be replaced because
they are lost or have become unhygienic, worn or
simply insufficient. Learning new motor skills or
adapting existing motor patterns requires neuro-
plasticity, which may be compromised at a very
high age?”. Therefore the capacity to adapt to a
replacement denture which is different in form and
function may be considerably diminished, which
can cause disappointment for both, the patient
and the dentist®. Denture retention facilitates
the adaptation process as denture Kinetics rely
less on motor skills®. Another strategy to foster
denture adaptation may be fabricating dentures,
which copy selected features from the existing
well-adapted prostheses by using duplication
techniques.
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Implant overdentures

There is sufficient evidence to state that the
mandibular implant overdenture (IOD) is a well-
established treatment modality, certainly in non-
dependent edentulous individuals o, The list of
functional benefits they offer is headed by a sub-
stantial increase in chewing efficiency, as indicated
by the significantly reduced number of chewing
cycles required to obtain a given comminution of a
standardized test food 2. This improvement seems
largely independent from the chosen attachment
system or the number of implants used. Along with
the increased chewing efficiency, the maximum
bite force is increased after stabilizing a man-
dibular denture with dental implants!. A group
of Dutch scientists evaluated chewing efficiency

with a sieving method in volunteers with different
dental states '». Although they confirmed that their
12 complete denture wearers with significantly
resorbed alveolar ridges had the lowest chewing
performance, and that the group of investigated
40 mandibular IOD wearers performed much
better, the 24 edentulous patients with little or
no resorption of the ridges outperformed the 10D
patients in the study. Little is known about chew-
ing efficiency in geriatric patients, as the limiting
factors may instead be related to general health
and functional decline rather than bite force,
occlusal morphology or denture stability. At any
rate, if an increased chewing efficiency is aimed,
worn occlusal surfaced should be replaced by new
denture teeth 4.

CT scans have revealed that edentulous persons
present a smaller cross-sectional area of the masse-
ter and lateral pterygoid muscles and a lower den-
sity of the tissues than their age-matched dentate
peers 19, Although with age muscle waste occurs
in all skeletal muscles, the effect might be acceler-
ated when wearing complete dentures as the load
bearing during chewing is limited by pain from the
denture-bearing tissues and denture displacement
when the bolus is placed unfavorably. It is there-
fore safe to assume that a lack of muscle training
is contributing to the lower masseter muscle bulk
in edentulous individuals. Experimental resistance
training in elderly adults proved effective in
increasing muscle strength and bulk 9, but data on
the training effect of forceful chewing in elderly
adults remains scarce 7. In a cross sectional study,
the thickness of the masseter muscle was investi-
gated by means of an ultrasound technique '®. Two
groups of patients with implant prostheses, either
fixed or removable, were compared to a group of
conventional complete denture wearers and a fully
dentate control group of similar age. The results
indicate that the mean masseter muscle thickness
of the patients with the implant reconstructions
was greater than in complete denture wearers, but
less than in persons with a natural dentition.
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Nutritional intake

Tooth loss is accompanied by a decrease in
chewing efficiency which goes along with a silent
change in nutritional intake, as the food choice
is adapted to what is feasible to chew . Hence
edentulous persons tend to consume a diet, which
is low in protein, non-starch polysaccharides,
calcium and vitaminsz. However, Weiss and
coworkers confirmed that a BMI of 28 or above is
associated with a reduced mortality 2. Weight loss
is a critical issue in geriatric carez» and may even
be an early sign of cognitive decline 2. Although
chewing efficiency does not seem directly cor-
related to a patient’s weight, it may indirectly
contribute towards a better nutritional intake as
it invites a wider food choice and allows eating
unblended meals, which look more appetizing.
Despite these intuitive correlations, improving
chewing efliciency as only the measure does not
change dietary intake, as other factors such as
habits, food preference, general health, mobility,
culture, and cooking skills as well as cognitive
impairment and appetite may play a rolezs. While
tailored nutritional counseling has been shown to
increase the intake of fruits and vegetables with
edentulous patients who were provided replace-
ment dentures 29, oral health and chewing efficiency
are only one piece in the puzzle that influences the
nutritional state of elderly individuals.

SREIB

B DHEINZ X ZIHMEIE O T 1L, FKEENEDOET
L. ZOFOMEEE IR MESFEE OB 7 ¢
2 HMEAICH D, REMA L, EABRBFICE T 2EKR

10% 35 (2018)

METHh, FABREKTORBKEEE bvbhs, H
IR AR IZEEAB L T vk & S il b i3 23,
WA 2 T 2 2 L2 X D BHOBERILHIEAD
KEMOE Y % BT 5 2 L CRgmIcAREZL L
BIiS 2 HIREMED D 5. AR OZ(ICIZEH H S
DR (RAKKEE, AFEOWEL, EERERY) PAE
nEE T OT, HESEROKER T TIERPIBI
FIFZEL v, DD MRS, Rl D%
FHIRBICHEZIUET 1 DOREICLBEE 0,

Psychosocial benefits of implant
overdentures

The stabilization of mandibular complete den-
tures by means of osseointegrated implants is one
of the most effective interventions in dentistry. This
is mainly due to the alleviations of the limitations
in social interactions and psychological well-being
related to tooth loss and its consequences. Qualita-
tive research demonstrates that complete denture
wearers modify their behaviors, as they feel uneasy
smiling or sometimes learn certain techniques to
do so with a hand covering the mouth2o. Implant
overdentures may reduce the patient’s biggest fear,
which is the loss of denture retention in a public
context revealing that they wear complete den-
tures. Although complete denture wearers experi-
ence a significant increase in satisfaction after the
renewal of their conventional denturesz’29, those
with new implant overdentures seem to be even
more satisfied with their prostheses. The latter
is reported for randomized controlled research
conditions#:30 as well as for a context where the
patient freely chooses his/her treatment optionsb.
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Survival and success of implant
overdentures

Systematic reviews on implant survival in patients
aged 65 years or overs or 75 years and overs
indicated no lower survival rates than in younger
adult cohorts. The majority of studies investigate
mandibular implants placed in the interforaminal
region to retain removable overdentures. From
the literature, it seems that neither the number of
implants used nor the attachment system chosen
or splinting the implants has a significant impact
on the treatment success 339, Treatment concepts
for the maxilla, single implant mandibular over-
dentures and short or small diameter implants are
to date less well documented. Although immediate,
early and conventional loading protocols of man-
dibular implant dentures are predictable treatment
modalities, early and conventional loading tended
to reduce failures of osseointegration within the
first year post insertion®. It can be concluded
that mandibular implant overdentures are a safe
and successful treatment modality, which presents
multiple functional, structural and psychosocial
benefits to the patient.
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Apprehensions and attitude

Despite the convincing evidence on mandibular
implant overdentures, a great number of patients
refuse implant placement, even when cost as lim-
iting factor is eliminated within the context of a

clinical trial. Walton and MacEntees” reported a
35% refusal rate when recruiting for a study where
2 implants would be placed to retain a lower den-
ture, all at no cost to the patient. Whereas agreeing
to participate in the study was mainly motivated
by functional improvement and comfort, nearly
half of the refusals were related to the surgical
intervention or the perception that implants were
not necessary. There may be several reasons
for this. Firstly, elderly patients tend to become
more satisfied with their dentures, even if they
are according to dental professional criteria insuf-
ficients®. Elderly patients may further have other,
more important priorities in their lives, especially
when they suffer from multiple chronic diseases
and/or they present with severe disabilities. A
recent survey of 92 persons who either lived at
home, in a long-term care (LTC) facility or were
hospitalized revealed that a negative attitude seems
related to being a women, the type and quality of
the denture, having little knowledge of implants
and being hospitalized ®. Ellis et al.'» undertook a
qualitative approach to investigate implant refusal
in dissatisfied complete denture wearers. They
confirmed the fear of surgery and post-operative
pain, as well as the perception of inadequacy of
the intervention for a person at an advanced age.
The strategy to allow edentulous individuals to
benefit from oral implants late in life should be
to schedule the intervention when they are not
(vet) institutionalized. Their motivation could be
fostered by competent professional information
and minimally invasive surgical procedures.
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Features of age-adequate dental
prostheses

Removable prostheses for the elderly have to
be designed to meet the conditions of the aged
orofacial system and the functional impairment of
the patient#. Dentures need to be manufactured
robust, forgiving clumsy handling in patients with
reduced manual dexterity. Loosened ligaments of
the TM joints along with an atrophy of the tuber-
culum articulare imply the use of denture teeth
with no more than 20° cusp inclination. The issue
of reduced motor control, leading to a less precise
closing trajectory of the mandible is best met with
a freedom-in-centric occlusal concept. In very old
patients, who are successfully adapted to a more
anterior position of the mandible, restorations may
copy this “convenience occlusion” rather than
force the patient in the centric relation. Impaired
vision and tactile sensitivity require well-polished
denture surfaces, which preclude niches for the
retention of food debris and plaque“v. It is further
important that the denture has the highest denture
retention that still allows handling of the prosthe-
ses by the patient.
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Design of implant overdentures

Even careful and systematic appreciation of the
literature in the field does not make it possible to
recommend an ideal number of implants for man-
dibular implant overdentures+». A carefully con-
ducted RCT by Meijer and his group investigated
treatment concepts using bar-supported mandibu-
lar overdentures in edentulous patients+. Sixty
patients of similar age were randomized into two
groups. They received either two or four implants
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and were followed up for a period of 10 years. No
difference was found in radiological and clinical
parameters, patient satisfaction and maintenance
needs. However, analysis of the posterior bone loss
indicated a significantly more pronounced atrophy
when only two implants had been placed 4. As this
seemed independent of the peri-implant bone loss,
it may rather be related to the sinking in of the
posterior denture saddle under occlusal load. In
young edentates, where chewing muscle atrophy is
not yet clinically relevant, or in cases with a strong
antagonistic dentition, it seems preferable to create
a large support area, thus placing four implants
in the canine and second premolar region. Distal
extensions are advisable to enlarge the support
area even further, but often the denture height
is not sufficient to accommodate the superstruc-
ture. Frequent fractures of these extensions will
be reduced if recent CAD/CAM technologies for
milled titanium bars are used 4.

The stronger occlusal load with implant overden-
tures may also impact the atrophy of the maxillary
ridge. Tymstra et al. demonstrated that with both a
two- and four-implant mandibular overdenture the
maxillary anterior bone resorption was significant
over a 10-year period, whereas in a control group
with complete denture wearers it was not+. What-
ever the number of implants placed is, it seems
advisable to frequently remount the dentures to
avoid anteriorization of the occlusion and/or reline
the mandibular denture when necessary.

The ideal position of two implants would be in
the in the most anterior and most lateral position of
the edentulous mandible. It seems important that
no anterior lever is created, as this might lead to a
rocking movement of the overdenture as the free-
end saddles sink into the denture bearing tissues
during the wearing period. When four implants are
placed, the position of the anterior implants should
be the same as in a 2-implant overdenture, and
the posterior implants should be placed as distal
as possible, but anterior to the mental foramen 4.
Extensive splinting of implants should be avoided
in the dentulous mandible, as mandibular flexure
may create a certain discomfort for the patient and
expose the implants to uncontrolled forces. Is a
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single implant on the mandibular midline sufficient
to satisfy the edentulous patient? Indeed, an RCT,
which randomized edentulous participants between
one and two mandibular implants for a mandibular
implant-overdenture, showed a significant increase
in patient satisfaction in both groups+». However,
already at the 12-month follow-up visit, five of the
42 patients in the one-implant group shifted from
the positive half of the VAS scale to the negative
half. Implant survival seems excellent using this
treatment concept although long-term observa-
tions of patient-centered and functional outcome
measures scarce . It remains to be borne in mind
that the midline suture of the mandible often
presents a midline mandibular lingual canal with
blood vessels and nerves, which requires attention
during implant placement 4.
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Makxillary implant-overdentures

The mucosa covering the hard palate has a
considerably higher resilience than the one cov-
ering the mandibular alveolar ridge; therefore
placing two implants to support an upper implant-
overdenture must be discouraged. Very soon, the
overdenture would begin rocking over the implant
axis, thus causing discomfort and a frequent need
for relining. Therefore, a minimum of four implants

has to be recommended, allowing for a palatal-free
horse-shoe design, where the implants are placed
in the canine region and as close as possible to the
chewing center, just mesial of the sinus to avoid
additional surgery. This treatment concept keeps
the phonetic zone free from bulky superstructures
and encourages a natural morphology of the pala-
tal coverage, which in turn facilitates the natural
feel and speech of the patient. A shallow 0.5 mm
deep carved dam helps to avoid food impaction
under the prosthesis. The transition of the palatal
coverage to the natural hard palate should be
fabricated in chrome cast, as this allows a smooth
transition from the natural to the artificial palate.
Unlike in a palatal band for a partial denture, this
transition is situated in a zone of the palate where
the tongue is in contact during rest; therefore it
seems particularly important to avoid structures
that invite the initiation of disturbing habits of the
tongue.
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Attachment systems

Again, the literature does not conclusively
recommend one ideal attachment system for
the implant-supported overdenture. However, a
review of attachment systems by Andreiotelli et al.
summarized the advantages and inconveniences
of some commonly used systemss»., Whereas bar
attachments require a lot of vertical space and
create high initial fabrication costs, they provide
good retention and require little maintenance. In
contrast, ball attachments use little space, yet they
wear and require regular adjustments. Few studies
exist on the use of telescopic crowns and milled
bars, but despite their high fabrication cost they
seem to perfectly satisfy the patient and require
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very little maintenancesb. Magnets, however,
seem to provide low retentive forcesso. The range
of available attachment systems was recently
complemented by the CMLoc (Cendres & Métaux,
Biel, Switzerland), where an additional version
(CMLoc Flex) allows aligning the attachment axis
by intra-orally. Novel developments also include
the Locator R-Tx (Zest anchors, Carlsbad, US)
with an improved design and surface as well as
the Novaloc System with a black carbone surface,
which is currently the most wear-resistant surface
(Straumann, Basel, Switzerland).
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Accompanying the functional decline

Although success and survival rates of dental
implants seem similar in younger and older eden-
tulous patients 325254, there are certain risk factors
that are related to aging as well as the onset of
dependency and multi-morbidity 2. Maintaining
good oral hygiene becomes more difficult and
is usually less meticulously performed. Little is
known about the prevalence and pathophysiol-
ogy of peri-implantitis in geriatric patients, but
it seems that the inflammatory reaction to an
experimental gingivitis / mucositis is even stronger
around implants than in natural control teeth 555,
Furthermore handling a (retentive) 10D may
exceed the manual force and/or cognitive ability
of the patient as well as the competence of the
caregivers. It must also be born in mind that
denture use as such is less frequent in geriatric
patients in general, but in particular in those who
are cognitively impaired, bedbound, ventilated or
undergoing chemotherapys. Thus for geriatric
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Figure 1: Age structure of patients having implants placed
at the University of Bern (Data from *”)

Figure 2: Two implants the interforaminal area should
be placed as anterior and as lateral as possible,
without creating an anterior lever.

Figure 3: In elderly and fragile patients the denture
retention should be chosen (and if
necessary adapted) so that the patient
can manage the denture independently.

patients it seems imperative to add “management
of implant prosthesis and ability to maintain oral
hygiene” to the success criteria mentioned previ-
ously. Care should be taken that implant patients
do not “disappear” from the dentist’s recall system
when they become institutionalized. They should
be closely monitored and if needed the denture
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retention should be changed for lighter-retention
systems or the attachments should be removed
to transform the 10D to a conventional complete
denture. This “back-off” strategy requires visionary
and “reversible” treatment planning when implant
prostheses are planned and fabricated .

HEEEETICXN T DEE

Rl Tl IOD OB BN RICTE R VWEEDH 5.
L7eD3oC, "4 v 77 v Ml B & Dt % 4
Fi9 26877 ZABORRIIHEAREICINZ 5 2 L IR AIRT
H5, fERICAN SN/ E EICHBIEDY a— L2 AT
A06 MEZ TRV X EEPBETH S, ST
JGU CTHER D 259 T 22, WHOEIIKEHRICEH T
ZENDH L, 47T Ml TE SNSRI, T
W RGNS T H B,

Summary and conclusion

Tooth loss will remain a reality in old age, but
will occur later in life, which will confront the
dental profession with more complex reduced
partial and complete denture cases. The standard
of care in geriatric patients must be adapted to
the patient’s motivation, functional and cognitive
impairment and medical condition as well as his/
her socio-economic context.
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