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Abstract

The loss of all of the teeth is a life-changing event that
brings functional challenges. The consequences of
complete edentulism impact areas such as anatomical,
esthetic, nutritional, self-esteem, and social
interaction. The treatment options for edentulous
patients range from conventional complete dentures
to fixed implant-retained or supported removable
prosthetics (overdenture) to fixed implant.
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Educational Objectives

During this course the participant will:

1. Review the options for the rehabilitation of the edentulous
patient

2. Review the indications/contraindications of implant-
related treatment options

3. Evaluate advantages/disadvantages of fixed vs. removable
implant options

4. Become familiar with the All-on-4 treatment concept

Abstract

The loss of all of the teeth is a life-changing event that brings
functional challenges. The consequences of complete eden-
tulism impact areas such as anatomical, esthetic, nutritional,
self-esteem, and social interaction. The treatment options for
edentulous patients range from conventional complete dentures
to fixed implant-retained or supported removable prosthetics
(overdenture) to fixed implant.

Introduction

Edentulism is a condition secondary to infection or trauma of
the teeth. In the US, the percentage of edentulous patients is de-
clining 10% each decade.! However, this reduction is more than
off-set by the aging baby boomer population and the increase in
life expectancy portending an increased number of edentulous
patients. In the past, these patients would have been treated
with a conventional, removable complete denture. However,
current improvements in surgical protocols and technology
allow clinicians to offer their patients predictable and reliable
implant-based treatment options.? Each option offers different
levels of function and comfort with its own indications and
contraindications (Table 1 and Figure 1).

Table 1

Treatment options for the edentulous patient

Complete Dentures (CD)
Implant-retained Complete Dentures (IRCD)
Removable
- with prefabricated attachments
« with bar attachments
Implant-supported Complete Dentures (ISCD)
Fixed
- screw retained on four or more implants (i.e., All-on-4)
- cemented on prefabricated/custom abutments
Removable

« supported by a substructure (i.e., bar-overdenture)

Figure 1 — Treatment options for the edentulous patient

Complete Dentures Implant-Retained Dentures

Implant-Supported Dentures (fixed)

T,

Implant-Supported Dentures (removable)

P

g ~ a
8 8

Treatment planning

Meticulous diagnosis and treatment planning is critically
important to obtaining a predictable outcome. Several factors
play a role in treatment selection such as anatomy, phonetics,
esthetics, available interocclusal space, neuromuscular func-
tion, cost, and patient compliance (i.e., oral hygiene). More-
over, the maxilla and mandible present different anatomical
and functional challenges related to their arch morphology,
resorptive patterns, quantity and quality of the bone, presence
of anatomical structure, and biomechanics.? When a clinician
is planning the rehabilitation of an edentulous patient, he/she
should realize that the edentulous maxilla and mandible pose
different challenges. The maxilla is affected by a vertical and
horizontal type of bone resorption,* possibly requiring support
of the upper lip to restore esthetics. The mandible will present
a more functional challenge with reduced bone support and the
need for neuromuscular control of the tongue.

Medical and dental history
Dental implants can be safely used to rehabilitate the vast
majority of patients,® including those who present with chronic
debilitating maladies such as heart disease and diabetes. Pro-
vided the medical condition is well managed and there is patient
compliance, surgical placement is indicated. Some treatable
contraindications exist and must be evaluated with the patient’s
treating physician to avoid intraoperative and postoperative
complications. Such reversible contraindications include:
diabetes, recent myocardial infarction, chronic steroidal anti-
inflammatory medications, anticoagulant therapy, intravenous
bisphosphonates, and radiation.® Pretreatment consultation
with the treating physician is required. In some cases, a modi-
fication of the pharmacological therapy might allow immediate
care, or a delay until the condition is brought under control.
Fortunately, dental implants are rarely a contraindication
in and of themselves, however, there are multiple factors that
help steer the treating dentist toward the selection of a more
adequate treatment option based on the patient’s dental history.
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Lip support and lip line

Lip support is one of the most important criteria in the selection
of a fixed versus removable implant prosthesis. Lip support is
determined by the shape of the alveolar ridge (supporting the
portion of the lip closer to the base of the nose, or the columella)
and by the buccal aspect of the incisors and canine teeth (sup-
porting the vermillion border of the lip). The maxillary alveolar
process presents a resorption pattern that proceeds cranially
and medially* resulting in the loss of vertical dimension and
lip support. Depending on the severity of the bone resorption
there can be considerable discrepancy between the position
of the anterior teeth and the alveolar bone. The acrylic flange
of the patient’s existing maxillary denture, or a newly fabri-
cated diagnostic denture can help determine if enhancement
is required. If the flange is needed to fully support the upper
lip, a fixed implant might not be possible unless the patient
undergoes extensive bone grafting procedures. Another related
factor is the amount of alveolar ridge displayed during smiling.”
If prominent, the final junction between the restoration and the
gingiva (transition line) will be visible in a fixed implant sup-
ported restoration. (Figure 2).

Figure 2 - Alveolar process of an edentulous patient visible while smiling

This can be corrected with alveoloplasty at the time of
implant placement: the amount of alveolar ridge shown while
smiling is measured preoperatively, and a corresponding
amount of bone is removed during the surgical procedure. This
results in a lower smile line and a transition line that is more
easily camouflaged. The illusion of natural looking interproxi-
mal papillae can then be created prosthetically using a gingival
color restorative.

Bone quality, quantity, and location

The presence of adequate bone volume is critically important
for the placement of dental implants. Therefore, it is important
to understand progressive bone resorption as a challenge for
clinicians planning the rehabilitation of an edentulous patient.
Lekholm and Zarb® compiled a classification of bone resorption
and quality that is still widely used. This system considers the
residual amount of alveolar ridge and basal bone.

Class A is a perfectly preserved alveolar ridge that does not
show any vertical or horizontal resorption, while Class E is a
completely resorbed alveolar ridge with moderate to advanced
resorption of the basal bone. This classification also includes
the quality of bone (class 1 to 4) based on the ratio of cortical/
medullar bone. While this classification has been used for
many years, as is still currently used in clinical research, it does
not provide the clinician with valuable information in the best
restorative treatment option for the edentulous patient. Mitch
et al (Misch CE 1999) introduced a classification for the dental
implant patient that included the amount of bone available as
well as the type of implant restoration used to rehabilitate the
patient. The Misch classification is a very useful tool for the
practicing implant dentist, however it can be complicated to
understand, and difficult to apply when the entire subclassi-
fications system is used, especially for the clinician approach-
ing the world of dental implants. For ease of understanding, a
three-level bone classification will be used in this course for
rapid bone volume evaluation, however the clinical reality may
present many more variations.

CLASS | BONE LEVEL -

DEFINITION AND TREATMENT

DEFINITION: Class I is the well-preserved alveolar ridge
presenting vertical and horizontal bone resorption varying
from none to mild. Here, good structural lip support exists,
substantiated by removing the buccal acrylic flange. The artifi-
cial teeth are well positioned on the residual alveolar ridge with
a minimal buccal angulation. The discrepancy between the
cervical portion of the teeth and the surface of the underlying
alveolar mucosa is minimal (within 1 mm to 2 mm), allowing for
the fabrication of artificial teeth of natural or slightly-longer-
than-natural length without the need for an artificial gingival
transition line.

Class |
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Figure 3 - A duplicate of the patient denture fabricated with clear acrylic
allows easy modification of the buccal flange to assess lip support.

TREATMENT OPTIONS:

An implant-retained option (i.e., implant overdenture) would
most commonly require the use of four implants in the maxilla
(canine and premolar areas), and two implants in the mandible
(intraforaminal area, most commonly canine or first premolar
areas). If the treatment plan includes an implant-supported
fixed restoration, several options are available: a full arch
implant prosthesis cemented on custom abutments (requiring
six or more implants), or a screw-retained full arch implant
prosthesis (requiring four or more implants, i.e., All-on-4).
The former is a prosthetic solution commonly based on a metal
ceramic technique similar to classic crown and bridge work.
Custom abutments (titanium and/or all-ceramic) provide the
needed prosthetic support. These prostheses are commonly
fabricated in sections, including single crowns and three (or
more) unit partial dentures, but one-piece solutions can also be
used. An ovate pontic design might be used to achieve an even
more natural look.

The screw-retained full arch implant prosthesis requires the
use of fewer implants (four or more) that are spaced out to ob-
tain the maximum anterior-posterior spread.” Most commonly
in the maxilla, the implants are placed in the premaxillary area
anterior to the maxillary sinus. The use of tilted implants'
that follow the slope of the anterior wall of the maxillary sinus
greatly increases the anterior posterior spread and eliminates
the need for sinus augmentation surgery (Figure 4).

Figure 4 - Panoramic radiograph demonstrating the use of angled
dental implants to avoid maxillary sinus grafting.

In the mandible the implants are commonly placed intrafo-
raminal. However, if bone is available distal to the mental fora-
men, the placement of a dental implant in the second premolar
or first molar area might be more biomechanically advantageous
compared to using a tilted implant in the mental foramen area.
Screw-retained full arch implant prostheses are always one piece
and can either be fabricated using a titanium bar veneered by
acrylic and denture teeth or with monolithic zirconium oxide.

CLASS Il BONE LEVEL -

DEFINITION AND TREATMENT

DEFINITION: Class II is the alveolar ridge that undergoes mod-
erate to advanced resorption. There is considerable vertical resorp-
tion of the anterior maxillary alveolar bone and insufficient upper
lip support due to horizontal resorption. The posterior maxillary
alveolar ridge presents a reduced vertical height, and the placement
of dental implants is not possible without additional bone surgery"!
(1.e., sinus augmentation). In the mandible, bone resorption pre-
vents implant placement distal to the mental foramen.

TREATMENT OPTIONS:

The Class II maxillary arch can be rehabilitated with either fixed
or removable implant prostheses. One of the most important selec-
tion criteria is the need for support of the upper lip."* If maxillary
alveolar ridge bone resorption affects columellar support,” the
only prosthetic option will require an acrylic flange. (Figure 5)
This would be an implant-supported removable complete denture
or an implant-retained removable complete denture.™

Figure 5 - Front and lateral photograph of a patient with (bottom) and
without (top) maxillary denture. Without the denture (top) the lip is
unsupported and esthetically unappealing.

In an implant-supported complete denture, the implants
must provide retention for the denture and receive 100% of the
masticatory forces. The number and positioning of implants is
similar to fixed implant-supported prostheses for Class I bone.
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This requires six or more implants and frequently requires
bone grafting of the maxillary sinuses.

The implant-retained complete denture distributes forces in
a different way.'>!* During mastication, forces are distributed to
the alveolar mucosa and alveolar ridge, and the implants. More-
over, the implants offer additional retention to vertical dislodg-
ing forces. This option requires the placement of a minimum
of four dental implants, and it might require grafting of the
maxillary sinus. Unfortunately, the use of tilted implants, with
the intention of avoiding sinus grafting, is still not commonly
adopted as it increases the technical difficulties of fabricating the
implant-retained prosthesis. The recent introduction of angled
prefabricated denture attachments (i.e., angled Locator attach-
ment) might prove helpful for this application, however, it was
only recently introduced and lacks long-term results.

The class II mandible is a good candidate for different
treatment options, ranging from the implant-retained complete
denture using two or more implants, to the fixed implant-sup-
ported solutions using four or more implants. The esthetic and
functional challenges of the class II mandible can be overcome
with removable or fixed prostheses. Esthetic and lip support
does not play a major factor like it does in the maxilla, therefore
the type of prosthesis used for the rehabilitation of the class II
mandible relies on patient preference, finances, or the need for
additional surgery or bone grafting.

CLASS 1I1 BONE LEVEL -

DEFINITION AND TREATMENT

Class III is the severely resorbed alveolar ridge. The majority, if
not all of the alveolar process, has resorbed, leaving only basal
bone. In the maxilla this results in a complete loss of the sup-
port of the upper lip and is accompanied by extreme pneuma-
tization of the maxillary sinuses, leaving a minimum amount
of bone in the posterior maxilla. In the mandible the amount
of bone in the intraforaminal area is minimal, and there is no
residual alveolar ridge posterior to the mental foramina. The
implant-based treatment options for patients with class III
bone resorption are very limited unless the patient undergoes
extensive bone grafting (Wood et al 1988). In the maxillary
arch, the use of two zygomatic dental implants!’ combined
with two implants in the premaxillary area could be adopted to
provide the patient with a fixed implant supported restoration.
The amount of anterior cantilever will complicate oral hygiene
and the patient should be seen frequently for motivation and
maintenance. Treatment options might include an implant-
retained overdenture or a fixed implant-supported prosthesis.

Technical factors and materials

It is important for clinicians to be aware of the relevance that
technological factors play in the planning of an implant-based
prosthesis. This is so complications such as unexpectedly high
laboratory charges or last minute changes in the design of the
prosthesis can be avoided.
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Some of these factors include interocclusal space require-
ment, metal-ceramic vs. all-ceramic, anterior-posterior spread,
attachment vs. bar, and more.

Interocclusal space requirement

Implant-supported restorations require a minimum amount of
interocclual or interarch space to provide an esthetically accept-
able result and long-term function with reduced incidence of
complications. In edentulous patients, the interocclusal space
is bound by the alveolar mucosa and the occlusal plane. The
minimum space for the fabrication of an implant-retained over
denture is 9 mm when low profile attachments are used, and 14
mm for a bar.

Implant-supported prostheses have different space require-
ments; fixed implant-supported prostheses on custom abut-
ments require a minimum vertical height of 7 mm. However, the
average height of a tooth is 10mm, therefore clinicians should
consider 10mm the minimum space requirement as anything
less 1s likely to look unattractive. An implant-supported over-
denture can require up to 16 mm of vertical space'® depending
on the design of the milled-bar, the respective female coun-
terpart, and the type of attachment used. Latch-type connec-
tions require less vertical space than locator-type attachments
soldered on the bar, however these are more cumbersome to use
and require additional patient dexterity. Clinicians should keep
in mind that dexterity might be reduced over time, especially
after a stroke or other ischemic phenomena. The screw-retained
implant-supported prosthesis requires a minimum of 12 mm
of vertical space to accommodate all the components. When
limited interocclusal space is diagnosed before the placement of
dental implants, it can be easily corrected with an alveoloplasty
(Figure 6) or by increasing vertical dimension.

Figure 6 - An alveoloplasty is performed (left side) to gain the neces-
sary interocclusal space.

|7l

However, when the limited interocclusal space is not diag-
nosed and the implants are placed, the fabrication of the final
prosthesis might have higher laboratory costs than anticipated,



or require implant removal. Creating a wax denture setup at
the proper VDO will assist in diagnosing not only where im-
plants need to be placed but also the vertical space available for
the prosthetics to fit within.

Meta- ceramic vs. all-ceramic

Metal ceramic has traditionally been the material of choice for
implant-supported prostheses on custom abutment, however,
delamination of the veneering porcelain has been reported.!’ In
order to overcome this limitation, monolithic materials such as
zirconium oxide have been used. The adoption of a one-piece
zirconium oxide structure (Figure 7) reduces the number of
interfaces that could fail and reduces space requirements. Tra-
ditionally, zirconium oxide was avoided for the anterior area
due to the lack of translucency but contemporary manufactur-
ing and glazing techniques have greatly improved the esthetic
of zirconium oxide prostheses. Zirconia is quickly becoming
the material of choice for screw-retained types of prostheses as
it reduces the incidence of cantilever fracture, and eliminates
chipping of dentures that can affect up to 50% of patients at
five years.??!

Figure 7 - Monolithic zirconium oxide implant-supported complete
dentures

Conclusions

A variety of treatment options are available for edentulous pa-
tients that all offer reliable, long-term, comfortable solutions.
Several factors play a role in the most appropriate option for
each patient, including but not limited to lip support, qual-
ity and quantity of bone, patient desire and expectation, and
financial reasons. The treatment should be customized to each
patient’s needs, and clinicians should keep in mind that lip sup-
port plays a major role in the esthetic outcome of rehabilitation
of edentulous patients. Recently introduced treatment modali-
ties that rely on the use of tilted dental implants (i.e., All-on-4)
have reduced the need for bone augmentation surgery, which
reduces the cost, time, and complexity of the dental treatment.
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1. The number of the edentulous
patients in the Western World is
estimated to be:

a. Less than 1 millions
b. Between 5 and 10 millions

c. More than 35 millions
d. None of the above

2. The percentage of edentulous
patients in the United States is:
a. Slowly declining
b. Rapidly increasing
c. Stable
d. None of the above

3. Which one of the following treat-
ment modalities is available for the
edentulous patient:

a. Complete Removable Dentures
b. Implant-Supported Complete Dentures

c. Implant-Retained Complete Dentures
d. All of the above

4.Which one of the following factors
play a role in the decision of the best
treatment option for edentulous
patient:
a. Phonetics and Esthetic
b. Patient compliance with oral hygiene
c. Cost
d. All of the above

5.The treatment of the edentulous
maxillary and mandibular arches:
a. Isbetter address by a “one-kind-fits-all”
treatment modalities
b. Presents no challenges for the clinician
c. Presents different anatomical and functional

challenges that are typical for each arch
d. All of the above

6.Dental implants are absolutely

contraindicated in patients with

medical history positive for:

a. Pre-hypertension

b. Well-controlled diabetes

c. Bisphosphonate therapy discontinued for more
than 3 monhts

d. None of the above

7.The following condition(s) in the pa-
tient dental history constitute(s) an
absolute contraindication to dental

implant treatment:

a. Bruxism

b. Reduced or absent salivary flow
c. History of periodontal disease
d. None of the above

8.Patient with parafunctional habits,
such as bruxism or clenching:

www.ineedce.com

Questions

. Experience an increased rate of implant failure

. Experience an increased incidence of prosthetic
complications

c. Experience an increased need for maintenance

appointments

d. Bothbandc

9. Which one of the following factor(s)
play(s) a major role in the decision of
the best treatment modality for the

edentulous patient:
a. Age

b. Patient expectation

c. Treatment cost

d. bandc
10. Lip support and lip line:

a. Play an important role in the selection of fixed
versus removable prostheses

b. Can be assessed with the use of diagnostic
dentures

c. If deficient can be corrected by the use of a
buccal acrylic flange

d. All of the above

11. If the edentulous alveolar ridge is

shown during a patient full smile:

a. Surgical correction (alveoloplasty) might be
required

b. A fixed implant-supported prosthesis is always
the best treatment option

c. The esthetic outcome of a fixed implant-
supported prosthesis could present a challenge
for the clinician

d. aandc

o e

12. When considering bone quantity

and quality of the edentulous arch:

a. Abundant availability of bone (class I) always
implies the use of a fixed implant prostheses

b. Limited availability of bone (class III) always
implies the use of a removal implant prostheses

c. Progressive bone resorption is not a challenge for
the treating clinician

d. None of the above

13. In patients with a abundant

amount of bone available (class I):

a. Surgical correction (alveoloplasty) might be
required

b. A removable implant-retained prostheses is
always contraindicated

c. Always requires the use of more than 6 implants
in each arch

d. None of the above

14. In patients with abundant amount
of bone (class I) seeking rehabilita-

tion of the edentulous maxillary

arch:
a. An implant-supported fixed prostheses could
offer the most comfortable outcome

b. An implant-supported fixed prostheses could
require alveoloplasty to increase the inter arch
vertical space

c. Animplant-supported fixed prostheses could be
fabricated using as few as 4 dental implants.

d. All of the above

15. In patients with moderately

resorbed alveolar bone (class II)

a. Animplant-supported fixed prostheses always
offers the best outcome

b. Animplant-retained removable prostheses
might be needed to support the upper lip

c. Bone grafting of the maxillary sinuses is
frequently needed if dental implants are placed
in the posterior maxilla

d. bandc

16. In patients with moderately
resorbed (class IT) maxillary arches,
the single most important criteria for
the decision of fixed vs removable

implant prosthesis is:

e. The need for support of the upper lip by mean of
an acrylic flangeCost

f. Patient age

g. Initial implant stability

17. A complete denture can be:
a. Exclusively supported by implants
b. Exclusively supported by the mucosa
c. Either be fixed or removable

d. All of the above

18. An implant-supported complete
denture, differs from an implant-

retained complete denture:

a. In the former, the occlusal load is transferred to
the implants exclusively

b. In the latter, the occlusal load is distributed
between implants and mucosa

c. aandb

d. None of the above

19. An implant-supported complete
denture:
a. Requires a minimum of four dental implants
b. Can have an buccal acrylic flange
c. Can still be a removable prostheses

d. All of the above

20. An implant-retained complete

denture:

a. Requires a minimum of two implants in the
mandibular arch

b. Requires a minimum of four implants in the
maxillary arch

c. Always requires the removal of the prostheses
during routine home care oral hygiene

d. All of the above



21. An implant-supported complete

denture on four dental implants:

a. Can reduce the need for grafting of the maxillary
sinuses

b. Has a reduced cost, compared to options requir-
ing five, six or more implants

c. Requires complex oral hygiene maneuvers

d. All of the above

22. An implant-supported complete

denture on four dental implants:

a. Involves the placement of dental implants in the
anterior maxilla, an area that commonly present
a good amount/quality of bone

b. Allows for the use of acrylic material to mask the
transition line

c. Can create challenging esthetic outcome in
patient with high lip line and/or short
upper lip

d. All of the above

23. For patients with severely resorbed

(class IIT) maxillary arches:

a. The use of dental implants, frequently requires
bone grafting

b. The use of zygomatic dental implants could be
required

c. Most likely requires support of the upper lip
with an acrylic flange

d. All of the above

24. For patients with severely resorbed
(class ITT) mandibular arches:

Questions (Continued)

a. Animplant-supported fixed prostheses in never
possible

b. Animplant-retained removable prostheses is
always the best treatment option

c. Bone grafting is always required for implant
treatment options

d. None of the above

25. The interocclusal space require-
ment of implant prosthesis:
a. Can be underestimated as it does not create a
challenge for the clinician
b. Ranges from a minimum of 9 to 16 or more
millimeters
c. Can be easily corrected after implant placement
d. Isrelated to the patient gender

26. The interocclual space required for
an implant-retained prosthesis
a. [s a minimum of 9mm if prefabricated low-
profile attachment are used
b. Can be as high as 16mm if a custom milled-bar
is used
c. Can be easily corrected after implant placement

d. aandb

27. The retention of an implant

overdenture:

a. Frequently requires the use of a bar for the
maxillary overdenture

b. Cane commonly achieve with the use of attach-
ment for the mandibular overdenture

c. Isdependent on the angulation of the dental
implants

d. All of the above

Notes

28. The laboratory costs for the

fabrication of an implant prostheses

a. [s normally less for implant-retained prosthesis

b. Is higher for implant-supported prosthesis

c. Should be accurately estimated when planning
the implant treatment

d. All of the above

29. The domiciliary care of implant

prosthesis

a. Is easier for removable prosthesis

b. Is easier for fixed prosthesis

c. Does not play a role in the long term success of
an implant prosthesis

d. Is not necessary as long as the patient return for
biannual professional hygiene recalls

30. To establish the best treatment

option for the edentulous patient:

a. The clinician has to consider several parameters
such as: esthetic, phonetics, anatomy.

b. The clinician should take into consideration the
patient: compliance, neuromuscular function,
and expectations

c. The clinician should discuss advantages and
disadvantages of each treatment modality with
the patient, so to involve them in the final
decision

d. All of the above
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