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Guidelines for implant overdenture treatment
with standard or narrow diameter implants:

A clinical rationale

Michael D. Scherer, DMD, MS'

diameter implants is presented.

ebate exists over whether standard or narrow diameter dental implants should be
used for implant overdenture therapy. This article reviews the characteristics of each,
principles relating to the use of standard or narrow diameter implants, and indications
for each type. Additionally, a decision tree to aid with choosing between standard or narrow

Key Words: narrow diameter implants, overdenture, standard diameter implants, clinical guidelines

Introduction

Tooth loss is multifactorial and often results from a
complex interaction of comorbidities that, left unresolved,
may progress to complete edentulism.'
is considered a chronic oral disease that is a terminal
outcome of the interplay between biological and non-
biological processes. It ultimately results in physical

Edentulism

impairment, disability, and handicap.2 While the rate of

edentulism has been decreasing throughout the past three
decades, the increase in the older population has resulted
in an increased total number of edentulous people.* These
older “baby boomers” tend to have significantly higher
levels of edentulism, with the number of edentulous
arches expected to rise from 57 million in 2000 to
61 million in 2020.* As a result, the demand for treatment
will increase.

The traditional treatment for edentulism has been the

fabrication of removable, tissue-supported complete
dentures> Historically, one of the greatest challenges
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facing dentists has been to provide removable prostheses
that have adequate retention and stability.*® The use of
dental implants to retain and/or support removable
prostheses is a well-accepted treatment option with
long-term successful outcomes”'? As a result, implant
overdenture therapy is considered to be the first choice

standard of care for the edentulous mandible.'*"®

Implant Overdenture Treatment Overview

Treatment options for dental implant therapy in
conjunction with  mandibular removable prostheses
typically involve the use of two to four standard diameter
implants (>3mm) placed in the anterior mandible (Fig. I).
Implants are traditionally placed into the interforaminal
portion of the mandible, with distal implants placed 5mm
anterior to the mental foramen and mesial implants
placed 3.5mm distal to the midline.'*"” These positions
correspond to the first premolar and lateral incisor sites.
Implant placement in this region is common, as many
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2.05 mm

edentulous patients exhibit substantial posterior alveolar
ridge resorption with limited bone volume to accommodate
implants above the inferior alveolar canal. Additionally, the
anterior mandible typically has limited critical anatomy
such as nerves and blood vessels, and the average bone
quality is higher and denser than posterior sites.?-?2

Maxillary implant overdentures typically are supported by
four to six standard diameter implants spread more evenly
throughout the arch (Fig. 2). The implants are traditionally
placed in the first molar, first premolar;and canine sites, which
have greater bone volume and require less angulation than
more anterior locations. If the sinus anatomy and surgical
access permit placement in the posterior region, many
clinicians advocate placement as posteriorly as possible to
maximize the number and distribution of implants.”

Characteristics of Standard and Narrow Diameter
Implants

While many authors advocate using standard diameter
implants as the first choice for treatment of the edentulous
arch, some patients may be excluded from this therapy
because of a lack of sufficient bone to accommodate an
implant with a diameter greater than 3mm.** To place
implants greater than 3mm in diameter in such patients,
additional surgical procedures may be necessary such
as onlay bone grafting, osteotomy enlargement, or ridge
splitting. Alternatively, a clinician can gain access to more
ridge width by using ridge-height reduction procedures, as
the mandibular bone becomes wider inferiorly. However,

all these procedures may elevate the risk of complications,
increase morbidity, and/or prolong treatment times.?*2¢
The placement of narrow dental implants may reduce the
need for these more complex surgical procedures.

Table | summarizes the differences between standard and
narrow diameter dental implants for implant overdenture
therapy. Standard diameter implants are larger, with more
overall surface area and often have a more conservative
thread design. In contrast, while both traditional and
contemporary narrow diameter implants are smaller and
have less overall surface area than standard diameter implants,
traditional narrow diameter implants are a one-piece design
with less aggressive threads. The contemporary narrow
diameter implant designs often feature aggressive threads
and a two-piece design, typically accepting only one type of
abutment, such as a LOCATOR® Abutment (Manufactured
by Zest Anchors, Distributed by BIOMET 3i, Palm Beach
Gardens, Florida, USA).

The number of prosthetic options also distinguishes
standard from narrow diameter implants. The two-piece
design of standard diameter implants enables them to
accept more types of abutments and restorative platforms
(Fig. 3). In addition to full-arch removable prostheses,
standard diameter implants can also be used to support
single and muittiple fixed implant restorations. Also, if a
younger patient gets one type of treatment and later in
life decides to convert to another type of restoration,
standard diameter implants will facilitate this conversion.”
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12 3 4 5 6

Fig. I. For mandibular overdentures, two to four implants are typically
positioned in the anterior, as shown.

Fig. 2. For maxillary overdentures, four to six implants for overdentures
are typically distributed more evenly throughout the arch, as shown.

Fig. 3. Standard diameter implants offer multiple prosthetic options,
including fixed single and full-arch multiple-unit restorations, and
removable restorations with either bar or LOCATOR® Abutments.

Fig. 4. Narrow diameter implants are typically used only to retain full-arch
removable restorations.

For example, if a middle-aged patient is treated with
two standard diameter implants to retain an implant
overdenture, he or she can have additional implants placed
and convert to a fixed implant restoration later in life.

In contrast, the prosthetic options for narrow diameter
implants are limited. Most systems typically permit
use only with a full-arch removable prosthesis (Fig. 4).
For older patients who are generally satisfied with a
removable prosthesis and are principally interested in
denture stabilization, narrow diameter implants are a
good alternative. Many of these older patients also tend
to have increasingly complex medical histories and would
benefit from a minimally invasive surgical approach.

Bone Volume and Implant Diameter

Having adequate bone around any implant helps to
ensure the implant's osseointegration and long-term
clinical stability and preserve the crestal bone. Generally
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accepted clinical guidelines regarding peri-implant bone
volume have been established 3% On average, more
than 1.0-1.5mm of alveolar bone should surround the
implant to ensure proper blood supply and minimize
alveolar remodeling and crestal bone resorption. These
recommendations stem from the observation that
Smm to [.59mm of bone loss can result from implant

placement using a flap procedure *!-*

Variations in bone width in the edentulous arch can be
influenced by the location (anterior or posterior), the
length of time the patient has been edentulous, and any
history of periodontal disease. Average crestal mandibular
bone width has been reported as 3.64mm £ 1.83mm in
the anterior region, 4.82mm * 2.16mm in the premolar
region, and 6.02mm + [.67mm in the molar region.®
Maxillary bone widths are similar except in the molar
region, where the bone tends to be significantly wider.
In contrast, average mandibular bone width 3mm below
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Implant Characteristics

Standard Diameter

* Diameter greater than 3mm
* Greater overall surface area
* Varying thread design

* Two-piece design

* One-stage or submerged healing

* Internal connection

* Platform switching

* Accepts multiple abutments
and a variety of prosthetic parts
and tissue-cuff heights

* For fixed single restorations,
overdentures, and full-arch
fixed solutions

Narrow Diameter

e Diameter less than 3mm
* Less overall surface area

» Conservative or aggressive
thread design

* One- or two-piece design

* Unsubmerged healing

* External connection

* No platform switching

* Two-piece design accepts only
a LOCATOR® Abutment and
one of two tissue-cuff heights

* Recommended for full-arch
removable restorations

Table |: Characteristics of standard versus narrow diameter dental

implants for overdenture therapy.

| Recommended Widths |
24 54
29 59
3.25 6.4
4.0 7.0

Table 2: Recommended buccolingual widths for implant overdenture

placement.

Implant Indications

Standard Diameter

* Patients with sufficient bone
volume to accommodate a
standard diameter implant

* Minimally invasive or
standard flap procedures

* Low or high bone density

* Younger patients

* Individuals who may wish
to convert from an implant
overdenture to a fixed

Narrow Diameter

* Patients with narrow ridges that
cannot accommodate a standard
implant without complex surgical
procedures

* Minimally invasive surgical procedures

* High bone density

* Older patients

* Individuals who are satisfied with
complete dentures and are looking
for a solution to stabilize a loose

the crest has been reported as 529mm £ 2.37mm in the
anterior region, 6.77mm £ |.63mm in the premolar region,
and 7.3Imm £ 2.16mm in the molar region.® The crestal
bone resorbs at a faster rate than the bone below the crest,
due to interrupted blood supply after surgery, tooth loss,
and occlusal pressure from the forces of mastication.

Ensuring adequate bone at the implant-placement site is
important when treatment planning. Table 2 lists minimum
bone-volume recommendations when placing standard
and narrow diameter implants. For treatment-planning
purposes, a 3.4mm standard diameter dental implant
requires a minimum of 6.4mm in buccal-lingual width,
whereas a 2.4mm narrow diameter implant requires a
minimum of 5.4mm in width (Fig. 5).

Prosthetic Space Treatment Considerations
Implant overdentures require space to contain the
attachment, denture attachment apparatus, acrylic resin,

restoration denture

Table 3: Indications of standard and narrow diameter implants.

and teeth. This prosthetic space is further bound by the
occlusal plane, supporting tissues of the edentulous arch,
and non-supporting tissues such as the cheeks, tongue,
and lips.** The minimum height required for a LOCATOR
Abutment and attachment for either a standard or narrow
diameter implant is 9-1 lmm from the bone crest to the
polished cameo surfaces or incisal edge of the denture
(Fig. 6). If the prosthetic space is insufficient, the alveolar
ridge can be re-contoured to create sufficient room for
the implant abutment and attachments.

For either standard or narrow diameter implants, it
is essential to measure the soft-tissue height in order
to choose the appropriate abutment (Fig. 7). Because
multiple abutment heights are available for standard
diameter implants, this step can be completed after the
implants have been placed and are ready to restore.
For narrow diameter implants, however, it should be
completed with the assistance of bone sounding or
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1.5mm ) \1 .5mm
6.4mm 3.4mm 24mm | 5.4mm
1.5mm ] ] {1.5mm

Fig. 6. LOCATOR® Abutments for either standard or narrow diameter
implants require a minimum of 9-1 |mm of space from the crest of the
bone to the surface of the denture.

Fig. 5. Standard diameter implants require a minimum of 6.4mm in bone
width and narrow diameter implants require a minimum of 5.4mm in
bone width for proper placement and osseointegration.

Fig. 7. Bone volume and prosthetic space for standard diameter implants
is determined using cone-beam CT radiography.

Fig. 8. Bone volume for narrow diameter implants and soft-tissue height
measurements can be determined with cone-beam CT radiography and

measurement via cone-beam CT radiography prior to
implant placement (Fig. 8). Many narrow diameter implant
systems offer a single (or very few) abutment height
options. Evaluation of tissue depth is easily performed by
using a tool to measure from the alveolar ridge crest to
the superior aspect of the tissue outline. This visualization
is facilitated by using a radiopaque polyvinylsiloxane (PVS)
liner inside the intaglio surface of the complete denture,
with cotton rolls separating the oral tissues from the
denture surface.**

Submerged Versus One-Stage Healing

Placement of standard or narrow implants can be
accomplished either by flap elevation or a flapless
procedure.*2*” When a flap must be raised, as in many
cases where insufficient prosthetic space exists, alveolar
bone recontouring is typically performed, and the implant
is placed within the contours of the modified bone. The
implant's primary stability is usually assessed by noting
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a radiopaque PVS and cotton-roll tissue separation.

the rotational resistance as the implant is inserted into
the bone.® This resistance is related to minimization
of implant movement during healing, and it promotes
osseointegration.*' The amount of cortical bone at the
placement site and the implant length are also related
to primary implant stability.*> If alveolar ridge reduction
is necessary, a substantial portion of the crestal cortical
bone may be lost. Additionally, if sufficient healing time
is not allowed after extractions, inadequate crestal bone
cortical formation may be encountered during flapless
surgical techniques.

If the implant’s primary stability is insufficient, authors have
advocated submerging the implant below the tissues to
minimize occlusal loading*** Standard diameter implants
allow for submerged healing periods. However, narrow
diameter implants typically only allow for transgingival,
unsubmerged healing. If low implant insertion stability
is encountered during surgical procedures for narrow
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[ Ridge width

)

>5.4mm

s

[ Prosthetic space ]

>9-11Tmm <9-11Tmm

Bone Density Bone Density

<5.4mm

1]

(

The patient is interested in a fixed
restoration in the future

Yes | No

J
|

Prosthetic space ]

Bone grafting to
achieve >5.4mm

ridge width, then
High Low ngh Low standard diameter >9-11Tmm | <9-11Tmm
implant placement
The patient is Standard The atlent is Standard : :
inter:sted ina diameter, flap, |nterzsted ina diameter, flap, Bone Density Bornis Dieiiel)
fixed restoration submerged fixed restoration submerged
in the future healing in the future heallng High Low High Low
Yes No
Narrow diameter, Narrow diameter, Narrow diameter, Narrow diameter,
Standard diameter, SEnebE er Sancki dlameter, Senchie @ flap or flapless, reduced osteotomy, || alveolar reduction, || alveolar reduction, flap,
flap or flapless, | |narrow diameter, | | alveolar reduction, | | narrow diameter, unsubmerged |\flapless, unsubmerged| | flap, unsubmerged | reduced osteotomy,
submerged or flap or flapless, || flap, submerged or| | alveolar reduction, healing fiealig healing nsubmcioedicaling

unsubmerged
healing

unsubmerged
healing

unsubmerged
healing

flap, unsubmerged
healing

Fig. 9. Decision tree for choosing between standard and narrow diameter implants.

diameter implants, a soft liner can be applied to the inside
of the denture to minimize the chances of premature
occlusal loading.

Choosing between Standard and Narrow Diameter
Implants

Deciding between placement of standard or narrow
diameter implants to retain overdentures can be
challenging. Under ideal conditions, both designs have
features that enable them to stabilize a complete
denture and improve patient satisfaction and quality of
life. However, clinicians typically encounter both ideal
and non-ideal situations.

Table 3 lists indications for standard and narrow diameter
implants. Figure 9 offers a guide for facilitating the typical
decision-making process. The principal deciding factor
for choosing between a standard and narrow diameter
implant is the alveolar ridge width. If the ridge cannot

accommodate an implant larger than 3mm, a narrow
diameter implant may be indicated. However, if the
ridge width can accommodate an implant larger than
3mm, either a standard or narrow diameter implant is
generally indicated.

The next branch of the decision tree involves consideration
of whether the patient is younger and/or may want to
convert the implant overdenture into a fixed restoration
in the future. If the patient has a ridge that is less than
54mm wide, and expresses interest in a future fixed
option, alveolar bone grafting is indicated to create width
sufficient to accommodate standard diameter implants.
If the patient is uninterested in a future fixed option, a
narrow diameter implant is generally indicated. The risks
of the patient undergoing complex surgical procedures
must be weighed against the likelihood that those
procedures will substantially benefit the patient sometime
in the future.
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The next determining factor is whether sufficient prosthetic
space exists within the patient's current prosthesis to
accommodate the abutment, the attachment assembly,
and approximately 2-3mm of acrylic resin surrounding
these components. If the prosthetic space is insufficient,
flap elevation and alveolar ridge recontouring is necessary
to place either narrow or standard diameter implants. If
sufficient prosthetic space exists, either standard or narrow
diameter implants can be placed in a flapless procedure.
When a patient presents with sufficient prosthetic space
and narrow crestal alveolar ridge width, the clinician must
decide whether to reduce the alveolar ridge to gain access
to sufficient width to accommodate standard diameter
implants orplace a narrow diameterimplant without surgically
aftering the ridge height. If sufficient prosthetic space and
bone volume enable placement of narrow diameter
implants without alveolar reduction procedures, a narrow
diameter implant is indicated. High to average alveolar
bone height has been linked to patient satisfaction.™
Reducing the alveolar ridge height to accommodate a
standard diameter implant when a narrow diameter
implant would suffice is inadvisable.

Bone density is a critical factor for achieving implant primary
stability. For patients who have alveolar ridge widths that are
greater than 54mm but are Type Il or IV bone density,*
submerged healing with a standard diameter dental implant
is indicated. For those with alveolar ridge widths less than
5.4mm but sufficient prosthetic space, a flapless procedure
is indicated. However, the clinician would need to vary
the surgical protocol to compensate for the lower bone
density by reducing the osteotomy size. For patients with
limited alveolar ridge width, high bone density, and limited
prosthetic space, alveolar reduction and placement of
narrow diameter implants is indicated. If bone densities are
high for patients with alveolar ridge widths greater than
54mm, the patient should be asked about any possible
interest in a future fixed restoration. Older patients who
are principally interested in denture stabilization are good
candidates for either standard or narrow diameter implants,
so the choice of which to use depends upon the clinician’s
preference. The pros and cons of both standard and narrow
diameter implant options should be discussed with the
patient. For many people, the use of a minimally invasive
surgical procedure is desirable and can be achieved with
standard or narrow diameter implants. For many clinicians,
particularly those who are new to implant dentistry, the
allure of surgical simplicity and a high safety threshold makes
narrow diameter implant placement desirable.
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Conclusion

Deciding whether to use a standard or narrow diameter
implant for treating edentulous patients can be challenging.
Clinicians who evaluate patients interested in implant
overdenture therapy need to consider a multitude of factors.
The decision tree presented in this article is intended to
facilitate the decision-making process. The surgical simplicity
of narrow diameter implants is alluring to many clinicians.
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Clinical Perspectives

Flapless placement of four narrow diameter implants to immediately

stabilize a loose mandibular denture

Michael D. Scherer, DMD, MSt and Andrew P. Ingel, DMD

65-year-old edentulous male patient presented with a chief concern of the inability to eat and lack of confidence

due to a loose mandibular denture. A radiopaque PVS liner was placed into the intaglio surface of the denture,

and a cone-beam computed tomographic (CBCT) scan with cotton-roll tissue separation was made to facilitate
visualization of the denture and implant sites. A treatment plan was developed to place four 2.9mm LOCATOR® Overdenture
Implants (LODI’s) and immediately stabilize the loose mandibular denture.

Fig. 1

The patient was edentulous and wearing tissue-
supported removable dentures.

Fig. 3

Radiopaque PVS liner was applied to the intaglio
surface of the mandibular denture, which was then
placed onto the edentulous ridge and separated from
the soft tissues using cotton rolls.

Fig. 5 e,

A duplicate of the mandibular denture was fabricated and
pilot holes (green circles) were created in conformance
with the long axes of the digitally planned implants.
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Examination revealed a narrow anterior mandibular
ridge with adequate keratinized tissues.

S~ Ll
A CBCT scan was taken and used to digitally plan the
placement of four 2.9mm narrow diameter implants.

Fig. 6

The guide was placed onto the edentulous ridge, and
the initial osteotomies were created using a pilot drill
through the guide.
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Fig. 7 Fig. 8
Drills were used to sequentially increase the diameter of 2.9mm LODI's were initially placed using a handpiece.
the osteotomies prior to implant placement. Full insertion was completed using a torque-indicating

device to verify torque values >30Ncm.

Fig. 9 Fig. 10
LOCATOR® Abutments were placed onto the implants CHAIRSIDE™ Attachment Processing Material was
and torqued to 30Ncm. Block-Out Spacers and Denture injected into recesses prepared in the intaglio surface of
Attachment Housings were placed on the abutments. the denture.

Fig. 11 Fig. 12
After the resin polymerized, the denture was removed, Appearance of the LODI's immediately after placement.
and the processing inserts were replaced with retentive
nylon inserts.

Fig. 13

Michael D. Scherer, DMD, MSt

Dr. Scherer is an Assistant Clinical Professor at Loma Linda University
and a Clinical Instructor at the University of Nevada, Las Vegas.

Andrew P. Ingel, DMD

Dr. Ingel is an Assistant Professor of Clinical Sciences and Director
of Continuing Education at the University of Nevada, Las Vegas
School of Dental Medicine.

Radiographic confirmation of the final implant positions. 1The contributing clinician has a financial relationship with BIOMET 3i LLC

and ZEST Anchors LLC resulting from speaking engagements, consulting
engagements, and other retained services.
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LOCATOR®

THE MAKING OF A

ZEST’s LOCATOR® Implant Attachment System represents a rare occurrence
in the implant field. Never before has the implant industry, clinicians, and
patients come together to universally recognize the merits of a restorative
solution. It has allowed LOCATOR to become the most globally recognized
and trusted brand for overdenture restorations.

INDUSTRY WIDE CLINICIAN ATIENT
SOLUTION PREFERENCE SATISFACTION

The dental implant companies that LOCATOR'’s unique low profile design, Nearly two million patients are
collectively make up over 90% of pivoting technology, durability, and enjoying an improved quality of life
the global implant market supply ease-of-use has propelled it to be by trusting their clinician to secure
partner with ZEST Anchors to make the preferred choice of clinicians their restoration with LOCATOR.
the LOCATOR Abutment compatible worldwide for implant-retained,

with their dental implants. tissue supported overdentures.

TOGETHER WE CAN MAKE TOMORROW EVEN BETTER

The trust and confidence placed in ZEST since its inception in 1972 is not taken lightly. It enhances our
company’s commitment to our implant company partners, clinicians, and your patients. Together we will
continue to provide more options for the treatment of patients who suffer from the real-life problems
associated with edentulisim.

Stay close to ZEST for soon-to-be released innovations that can improve and expand the clinical solutions
available within the LOCATOR Portfolio of products.

To experience for yourself how LOCATOR became the Gold Standard of resilient attachment systems,

please contact your local BIOMET 3i Sales Representative, visit www.biomet3i.com or call 1-800-342-5454.

BDA-VAEUJ w LOCATOR and ZEST are registered trademarks of
ZEST IP Holdings, LLC. Providing Solutions - One

SOLUTIONS - ONE PATIENT AT A TIME™
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BIOMET 3iis a trademark of Biomet Inc. ART 1268
REV A 04/15

I —

ANCHORS



