
The treatment of the edentulous man-
dible is one of the most challenging to
the dental practitioner in regards to

patient satisfaction.1 The number of edentu-
lous arches in the United States is expected
to increase. It is estimated that by the year
2020 there will be 61 million edentulous
arches.2 As this segment of the population
grows, there will be an increasing demand
on dentistry for edentulous prosthetic treat-
ment. This article discusses the treatment
options available today for the edentulous
mandible and the importance of mandibular
anatomy in determining implant position,
prosthesis selection, and cantilever length.

ANATOMIC CONSIDERATIONS
The anatomy of the edentulous ridge provides
challenges to the adaptive process of patients
to conventional denture therapy. One of the
anatomical considerations is the mandibular
ridge, which provides less than one quarter
the support offered by the peridontium to the
natural teeth (Figure 1).3 It is from this com-
promised situation that the clinician must
build the prosthesis. An understanding of the
anatomy of the edentulous
mandible will allow the clinician
to make decisions on implant
placement and any ancillary pro-
cedure that will need to be per-
formed in order to obtain a satis-
factory result for the patient.

The implant retained/sup-
ported prosthesis will be affected by the loca-
tion of the mental foramina and the inferior
alveolar canal (Figure 2). The distance
between these areas will determine the num-
ber of possible implant sites as well as inter-
implant spacing. The distance between the
foramina is variable based on ethnicity, sex,
and skull size. The average interforamen dis-
tance for African-American Males is 45.8
mm; white males is 45 mm; African-
American Females is 43.8 mm; and white
females is 41 mm.4 This space can be divided
into 5 equal columns of bone serving as
potential implant sites, labeled A, B, C, D, E,
starting form the patient’s right side (Figure
3). If fewer than 5 implants are being placed
at the initial surgery, the implants are placed
in different positions depending on the type
of prosthesis being designed, leaving the
appropriate columns empty for future
implant placement should the patient
want/need additional implant support.5,6

As a general rule, when 5 implants are
placed in the anterior mandible between the
foramen, the cantilever should not exceed
2.5 times the anteroposterior (A-P) spread
with all other force factors being low.7 The A-
P distance is obtained by connecting a line
drawn from the distal aspect of the most pos-
terior implants and a parallel line drawn
through the center of the most anterior
implant (Figure 4). The greater the A-P dis-
tance the more favorable the situation for
the posterior cantilever.8,9

The existing arch form will affect the
amount of A-P spread possible. There are 3

types of arch forms: (1)
ovoid, (2) tapering, and
(3) square. The square
arch form provides the
shortest A-P spread, with
an A-P dimension often
of 2 to 5 mm. Conversely,
the tapering arch form will result in the
largest A-P spread, with an A-P distance
greater than 8 mm. The ovoid, which is the
most common, will often have an A-P dis-
tance of 6 to 8 mm.10 By evaluating the arch
form, the doctor will have an idea of the
potential A-P spread and the amount of can-
tilever possible to support the prosthesis
(Figure 5). Patient force factors will ultimate-
ly determine the amount of cantilever to be
used for the definitive prosthesis.11

The treatment plan will also consider the
alveolar ridge height and width. A minimum
alveolar height of 9 mm is recommended if
conventional endosseous implants are

expected to be used to ensure predictabili-
ty.12 In the anterior mandible the inferior
cortical plate can be perforated but it is not
recommended. Posterior to the mental fora-
men a safety zone of 2 mm superior to the
inferior alveolar canal is suggested.13 The
minimum width of the edentulous mandible
is dependent on the type of implant used. A
1mm thickness of bone buccal and lingual to
the implant ensures sufficient bone thick-
ness and blood supply around the implant
for predictable survival.14

The crown height space available will
determine the type of attachment, material
selection, or whether additional procedures
must be preformed to obtain the appropriate
space for the desired prosthesis. This dimen-
sion will be the least with an implant attach-
ment retained prosthesis (7 mm). The space
required for the current lowest vertical
height of an attachment (abutment plus
male) is 3.17 mm on an externally hexed
implant, and 2.5 mm on a nonhexed implant.

The bar retained implant overdenture
will require 15 to 17 mm of crown height
space depending on the type of attachment

used (Figure 6). When considering an
implant retained fixed prosthesis the
amount of crown height space present will
determine the materials to be selected.

The amount of keratinized tissue present
will determine if any soft tissue augmenta-
tion procedures will need to be performed
either at the time of implant placement or in
the future. Factors such as active/hyperactive
gag reflex and parafunctional habits will also
need to be considered.

PSYCHOLOGIC CONSIDERATIONS
Edentulous patients can present with some
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Figure 1. The edentulous mandibular ridge provides
limited support for a conventional prosthesis.
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Figure 2. The position of the mental foramina
and the inferior alveolar canal will determine
the space available for implant placement.

Figure 3. There are 5 columns of bone available for implant placement between
the mental foramina.
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psychological challenges related to
their condition. Some edentulous
patients cannot cope with their pros-
thesis regardless of how well it is
made.15 This does not mean that all
edentulous patients fall into this cate-
gory. Just as with dentate patients, a
pre-clinical interview where the clini-

cian and patient can discuss expecta-
tions is mutually beneficial.

CONVENTIONAL DENTURE
Conventional denture therapy is also an
option for the patient, but often pro-
vides the least favorable outcome for
patients when compared to implant sup-
ported prostheses. Patients report the
most important qualities of a denture to
be comfort, stability, the ability to chew
and speak normally, and aesthet-
ics.16,17 Multiple studies have com-
pared conventional dentures to implant
retained overdentures. In these studies
patients had higher satisfaction scores
with implant retained dentures as com-
pared to conventional dentures.18

However, there are factors such as
financial and/or health related limita-
tions in which a conventional denture
meets the need of that person and should
not be considered inferior treatment.

MINI-IMPLANT RETAINED
OVERDENTURE

A mini-implant retained mandibular
denture should be considered as a
treatment option when there is insuf-
ficient buccal-lingual width of the
alveolar ridge for standard size end-
osseous implants and the patient can-
not undergo grafting procedures,
whether due to financial or health
risk factors (Figure 7). There will also
be a percentage of patients who will

not consent to the grafting procedure
due to a perceived negative risk/bene-
fit ratio. Current mini-implants on
the market range from 1.8 to 3.0 mm
in diameter and length ranging from
10 to 18 mm. The number of implants
recommended in the mandible is a
minimum of 4 with a spacing of 5 to 8
mm between implants. The manufac-
turers also recommend a minimum
distance of 7 mm anterior to the men-

tal foramina. The total number of
implants possible will be determined
by the distance between the mental
foramina. Immediate loading of the
implants is recommended only when
the implants are able to resist 30 to 35
ncm of load (as per manufacturer’s
instruction). At that time the
mandibular denture is connected to
the mini-implants using a chair-side
pick-up technique, or an impression
is taken and a laboratory reline
process is preformed.

ATTACHMENT-RETAINED IMPLANT
OVERDENTURE

Implant overdentures can be support-
ed by as many as 5 implants in the
anterior mandible, to as few as one
implant (Figures 8 to 10).19 The
McGill Consensus Statement on
Overdentures stated that the
mandibular 2-implant overdenture is
the minimum standard of care for
edentulous patients.20 This is where
the treatment plan discussion with
the patient should begin. The
patient’s desires for stability and the
ability to remove or not remove the
prosthesis will determine the final
number of implants and type of pros-
thesis. An attachment-retained over-
denture will require implants in dif-
ferent positions depending on the
amount of retention and stability
required by the patient. A 2-implant-
retained overdenture will have
implants placed in the B-D positions.
This provides an anterior stop and
minimizes anterior-posterior rocking.
A patient requiring more stability will
have implants placed in the A-C-E
position. This will increase retention
with an additional implant and will
create a tripod effect to further mini-
mize anterior-posterior rocking. The
patient requiring more stability and

who is transitioning to a fixed pros-
thesis in the future or cannot afford
the expense of a bar-retained overden-
ture will have the treatment option of
a 4-implant-retained prosthesis with
implants in the A-B-D-E positions.

The attachment-retained overden-
ture has the main advantage of cost
over the bar-retained implant over-
denture and the implant retained
fixed prosthesis.21,22 However, it does
not address posterior bone loss and
will have less stability than a bar-

retained overdenture or a fixed pros-
thesis.23

BAR-RETAINED IMPLANT
OVERDENTURE

The bar-retained implant overdenture
provides more support for the edentu-
lous patient compared to the attach-
ment-retained implant denture. The
same implant placement options are
available but the ability exists to can-
tilever the bar posteriorly due to A-P
spread (Figure 11). The B-D, A-C-E, and
B-C-D options are generally not can-
tilevered due to the limited implant
support and short A-P distances. The
A-B-D-E option in a tapering arch is
often 10 mm, and 8 mm in an ovoid
arch. If all other factors are favorable
this would allow a cantilever in the
ovoid arch of up to 12 mm, and up to
15 mm in the tapering arch. The
square arch form would only allow 4
mm of cantilever.24

If the patient requires more sup-
port an additional implant can be
placed in the C position, which will
increase the A-P distance in an ovoid
or tapering arch. An implant can also
be placed in the molar region on either
side to increase the A-P distance. This
is a primary option for increasing A-P
spread in a square arch from.

IMPLANT-RETAINED FIXED
PROSTHESIS

Patient desires will also dictate the
fabrication of an implant-retained
fixed prosthesis. The 5 columns of
bone are still available to be used,
with the option of placing implants
above or behind the mental foramina
to reduce cantilever lengths.

This prosthesis also has the poten-
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Figure 4. Potential anteroposterior (A-P)
spread based on implant position.

Figure 11. Bar-retained overdenture with an
implant in the left first molar position to
increase the A-P spread.

Figure 12. The distance from the implant plat-
form to the occlusal table is less than 15 mm;
the prosthetic material indicated is PFM.

Figure 13. The distance from the implant plat-
form to the occlusal table is greater than 15
mm; the hybrid prosthesis is the indicated
restoration.

Figure 5. The square arch form of this patient
has minimal A-P spread, leading to a short can-
tilever.

Figure 7. Mini-implant placement in an
atrophic mandibular ridge.

Figures 8 to 10. Attachment-retained implant overdenture with implants in the AB DE position.

Figure 6. Vertical space requirements for a bar-
retained overdenture.
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tial of an increase of posterior bone
height.25,26 One to 4 additional im-
plants can be placed in the mandible
after the A-B-D-E positions have been
filled to gain the maximum A-P dis-
tance and increase implant support.

Further, crown height space will
play a role in material selection for
the prosthesis. If the distance from
the implant platform to the occlusal
table is less than 15 mm, then the
prosthetic material indicated is PMF
(Figure 12). If the distance is greater
than 15 mm, then a hybrid prosthesis
should be used (Figure 13).27 The dis-
tance of 15 mm is important because
of the physical properties of the
restorative materials. Acrylic is a
material that requires bulk for
strength. If there is less than 15 mm of
distance from the implant platform to
the occlusal table there will not be
sufficient space to achieve the bulk of
acrylic necessary to provide strength
for the prosthesis.

Likewise, PFM restorations have
difficulties when too much space is
available. At dimensions greater than
15 mm from the implant platform to
the occlusal table, the control of sur-
face porosity across the metal sub-
structure becomes difficult due to
variations in cooling and heating
rates across the metal.28 Because of
this it becomes difficult to bake porce-
lain to the substructure. The result is
the high possibility of future porce-
lain fracture.29

CONCLUSION
An understanding of the anatomy of
the mandible along with an under-
standing of the concept of A-P spread
will allow the clinician to treatment
plan patients with an edentulous
mandible. Treatment options should
be based on the patient’s wants/desires
for the final prosthesis. The 2-implant
overdenture should be the starting
point for treatment options, not the
end point. If the patient is unable or
unwilling to undergo grafting proce-
dures, then the mini-implant option
should be discussed, but it should not
be seen as a treatment for every eden-
tulous patient. The patient will ulti-
mately make the decision based on
what treatment option is in their best
interest at that given point in their life.
By understanding what is necessary to
provide each of the treatment options
discussed in this article, the clinician
can formulate a plan to phase treat-
ment for the patient and help them
arrive at their ultimate goal once they
have been informed of the pros/cons
and consequences of no treatment. �
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The following 16 questions were derived from the article Treatment Options
for the Edentulous Mandible by Steven Kendrick, DDS and David Wong, DDS,
on pages xx through xx.

Learning Objectives
After reading this article, the individual will learn:

• Treatment options available today for the edentulous mandible.
• The importance of mandibular anatomy in determining implant position,

prosthesis selection, and cantilever length.

1.The edentulous mandibular ridge provides less than _______the support
offered by the peridontium to the natural teeth.

a. one third
b. one fifth
c. one half
d. one quarter

2.The implant retained/supported prosthesis will be affected by the anatomic
location of the ____________ and the ____________.

a. mental foramina; inferior alveolar canal
b. hyoglossis; inferior alveolar canal
c. mental foramina; hyoid bone
d. hyoglossis; hyoid bone

3.The anteroposterior distance is obtained by connecting a line drawn from the
________ aspect of the most ________ implants and a parallel line drawn
through the center of the most anterior implant.

a. distal; posterior
b. mesial; posterior
c. distal; anterior
d. mesial posterior

4.The _______ arch form provides the shortest A-P spread with an A-P dimen-
sion often of ________ mm.

a. ovoid; 8 to 9 mm
b. square; 2 to 5 mm
c. tapered; 1 to 2 mm
d. square; 8 to 9 mm

5.What is the minimum distance required for an implant attachment retained
overdenture, measured from the alveolar crest to the inner aspect of the lingual
denture base?

a. 5 mm
b. 6 mm
c. 7 mm
d. 8 mm

6.The vertical component of the bar retained overdenture requires at least 15 to
17 mm of crown height space:

a. 10 to 12 mm.
b. 13 to 15 mm.
c. 15 to 17 mm.
d. 18 to 20 mm.

7. If the distance from the implant platform to the occlusal table is less than 15
mm, then the prosthetic material indicated for a fixed prosthesis is:

a. PFM.
b. acrylic-pressed-to-metal.
c. composite resin.
d. all metal.

8.The attachment-retained overdenture has the advantage of cost compared to
the bar-retained implant overdenture. However, the former has less stability than
the latter.

a.The first statement is true, the second is false
b.The first statement is false, the second is true
c. Both statements are true
d. Both statements are false
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