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T wo biologic absolutes relate
specifically to the foundation-
al pillars of reconstructive

dentistry; the dental pulp is the
ideal root filling material, and the
ideal implant is the periodontally
sound and clinically intact tooth.
A myriad of pathologic and tech-
nical vectors contravene the at-
tainment of either absolute; how-
ever, retrospective cross-sectional
population studies comparing ini-
tial non-surgical endodontic ther-
apy and single tooth implants
show similar, albeit miniscule
failure rates.1,2 It is in the realm
of restoration that dichotomies
appear, particularly in treatment
sequencing.

In the case of the single tooth
implant, if the treatment plan-
ning sequence proceeds from biol-
ogy to structure, then to function
and subsequently to aesthetics,
the resultant aesthetic outcome
may well be compromised. There-
fore, the process need transpire in
the opposite direction; the treat-
ment planning process is initiated

with aesthetics and proceeds to
function, structure and finally,
biology.3,4 In the case of the natur-
al tooth, treatment sequencing is
the reverse.

Biologic width is the measure-
ment of junctional epithelium and
connective tissue attachment on
the root surface of a natural
tooth; it is calculated to be 2.04
mm5-7 (Fig. 1). It is difficult to
restore a tooth to the precise coro-
nal edge of the junctional epithe-

lium; thus in addition to the
roughly 1mm depth of the sulcus
included together with the biolog-
ic width, allowance must be made
for a 0.5mm safety zone between
the margin and the coronal por-
tion of the epithelial attachment.
Variability in the height of com-
bined epithelial and connective
tissue attachments has been re-
ported as between 1.5 and
4.5mm8 which suggests that at
the very least, approximately
4mm of tooth structure must be
above the osseous crest for a suc-
cessful restoration. If these con-
siderations are not taken into
account and the biologic width is
violated, three things tend to
occur; chronic pain, chronic in-
flammation of the gingiva, and
unpredictable loss of alveolar
bone (Figs. 2A-C).

There is considerable confusion
between what constitutes stan-
dard of care for the endodontical-
ly restored tooth and the implant
restored fixture. Most implant
systems accept osseous die-back
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of 1.5 to 2mm from the connection
interface between the abutment
and the fixture. This “remodeling”
of the osseous crest and creation
of a soft tissue attachment is ref-
erenced as biologic “height”.11,12

It’s effectiveness against toxic
ingress is dubious as in the ab-
sence of a definitive and stable
bony base, the soft tissue “seal” is
subject to inflammatory instabili-
ty. If a biologic seal is paramount
in the natural scenario, then the
bio-mimetic surface and design,
collar configuration and abut-
ment shape should seek to opti-
mally replicate the natural state
with no inflammation of the peri-
implant hard and soft tissue, no
progressive loss of the peri-
implant bone and no progressive
loss of the peri-implant mucosa.13

This article will address the engi-
neering predicates for successful
rehabilitation of the endodonti-
cally treated tooth and the osseo-
integrated implant fixture, their
similarities, differences and inter-
section.

Successful rehabilitation of
root-filled teeth mandates an
effective coronal seal, protection of
the residual tooth structure,
restored function and optimal aes-
thetics. A post/core retained crown
may be indicated to fulfill these
requirements; however, failure of
the post/core restored tooth due to
root fracture is not an uncommon
consequence. Therefore, crown
and post/core preparation design
features that reduce the chance of
root fracture would be advanta-
geous.14,15

A ferrule is a circumferential
metal ring or sleeve placed around
a slender shaft to strengthen it or
to act as a casing for holding a
tool. A dental ferrule or perhaps
more aptly named, a dental collet,
is an encircling band of cast metal
around the coronal surface/root
face of the tooth. The use of a fer-
rule as part of the core or artificial
crown may be of benefit in rein-
forcing root-filled teeth by con-

taining and redirecting forces
within the remaining structure of
the root. A protective effect occurs
owing to the ferrule resisting func-
tional lever forces, the wedging
effect of tapered posts and the lat-
eral forces exerted during occlusal
torquing and/or excursive func-
tion.16 A dynamic balance be-
tween the ferrule length obtained
and the remaining root is there-
fore needed (Fig. 3).

Joseph and Ramachandran
evaluated four groups of extracted
teeth; 1 and 2mm of residual facial
dentin with and without a 60
degree bevel as their experimental
design and concluded that the use
of a 2mm collar increased the
resistance of the tooth to root frac-

ture.17 These findings have been
replicated by several investiga-
tions, each demonstrating as well,
that enlargement of the canal
shape beyond that developed dur-
ing instrumentation should be
kept to an absolute minimum.18-20

There is an emerging consensus
that in addition to the preserva-
tion of as much coronal tooth sub-
stance as possible, a butt-joint
margin (minimal taper) between
the core and tooth should be used.
The ferrule or collet effect should
incorporate a 360 degree metal col-
lar of the crown surrounding the
parallel walls of the dentin extend-
ing coronal to the shoulder of the
preparation.21 The result is an ele-
vation in resistance form of the
crown from the extension of denti-
nal tooth structure (Fig. 4).

Basing their study on this
effective ferrule design, Libman &
Nicholls investigated the influ-
ence of ferrule length on resis-
tance to preliminary failure.22

The authors defined preliminary
failure as the propagation of a
crack in or around the luting
cement of the crown. Twenty-five
extracted maxillary central in-
cisors were split into five groups;
a control group and four test
groups. The test groups had fer-
rule lengths of 0.5, 1, 1.5 and
2mm. The teeth were prepared
with 1 mm wide shoulders. The
test teeth had cast post and cores
cemented and the control group
did not. All the teeth were
restored with cast crowns.

The teeth were subjected to
cyclic loading until preliminary
failure was detected, using a strain
gauge on the root and crown inter-
face. The goal was to count the
number of cycles that produced
marginal opening. By evaluating
the results between groups with
different ferrule heights, a sense of
how much residual tooth structure
is necessary could be determined.
The control group and the teeth
with 1.5 and 2mm ferrules were
found to be significantly better
than the teeth with 0.5 and 1mm
ferrules in resistance to prelimi-
nary failure. The authors conclud-
ed that 1.5mm should be the mini-
mum ferrule length when restor-
ing a root-filled maxillary central
incisor with a post/core-retained
crown.

As referenced earlier, the fer-
rule length is influenced by the
biologic width. If unpredictable
bone loss and inflammation is to
be avoided, the crown margin
should be at least 2mm from the
alveolar crest. It has been recom-
mended that at least 3mm should
be left to avoid impingement on
the coronal attachment of the
periodontal connective tissue.23 In
those clinical situations where
there is insufficient ferrule length,
even where margins are placed

If unpredictable 
bone loss and 

inflammation is to be
avoided, the crown
margin should be at
least 2mm from the

alveolar crest

E N D O D O N T I C S

May 2008 oralhealth 79



E N D O D O N T I C S

80 oralhealth May 2008

subgingivally, the clinician may
consider surgical crown lengthen-
ing or orthodontic extrusion. This
allows the distance between the

crown margin and alveolar crest
to be widened and increases the
potential ferrule length.

The restoration of endodonti-
cally treated has become increas-
ingly conflicted in the adhesion
era; what are the impact of endo-

dontic irrigants on the molecu-
lar properties of dentin, what is
the impact on the proportional
limit (in compression), the mod-
ulus of elasticity and the ulti-
mate strength in compression
and tension of the dentin resid-
ual in teeth with root fillings.
The issues of bond strength
especially as it relates to glass
fibre posts and their fatigue
resistance warrants continued
study as the results in the liter-
ature are confusing. Their per-
formance in vitro approximates
that of metal posts and most
studies agree that their failure
mode is more favorable than
with metal posts. Clinical stud-
ies have been favorable to date.
The use of fibre posts will con-
tinue to grow, assuming that
long-term clinical research
studies report similar levels of
success as seen in the relatively
short-term studies already pub-
lished. Further modifications of
their physical and mechanical
properties will probably also
improve their clinical perfor-
mance. Their value will be fur-
ther enhanced if little or no re-
preparation of the post channel
is required to place them.24

As an integral component of
rehabilitation, post channel
preparation and post material
and design must be factored
into the algorithm of restora-
tive success. Based on numer-
ous investigations, if certain
basic principles are followed in
the restoration of endodontical-
ly treated teeth, it is possible to
achieve high levels of clinical
success with most of the cur-
rent restorative systems. These
principles include; avoidance of
bacterial contamination of the
root-canal system, the provision
of cuspal coverage for posterior
teeth, the preservation of radic-
ular and coronal tooth struc-

FIGURE 1—Biological width refers to the
height of the dento-gingival attachment
apparatus around a normal tooth and is
defined as the distance necessary to
create a healthy co-existence of bone
and soft tissue from the most apical
extent of a dental restoration. In a more
clinical sense, the definition states that
there must not be any encroachment of
a restorative margin within two millime-
ters of the bone that surrounds the tooth.

FIGURES 2B & C—The coronal tooth structure of this bicuspid has been lost to caries.
Even though the structure has been replicated subsequent to the root canal proce-
dure, occlusal forces will serve to unseat the restoration as the bond at the
tooth/restoration interface deteriorates over time.9,10 The fracture resistance of
endodontically restored teeth is dependent on the degree of tooth conservation. An
incomplete crown ferrule is associated with greater variation in load capacity and,
despite high fracture values, will still be inclined to fracture. An adequate bulk of
tooth coronal to the restoration margin is required to restore the tooth. The amount
of coronal tooth structure, along with the position of the tooth in the arch, will dic-
tate the type of build-up indicated, whether a preformed post, or a cast post and
core are indicated and whether a crown is needed.

FIGURE 2A—A dowel is a pin, usually
made of wood, plastic or metal, used to
secure two objects together. The dowel
reinforced butt joint or simply dowel
joint has been a very common method
of reinforcing butt joints in furniture for
centuries. The holes are drilled such that
there are corresponding holes in each
member into which short dowels are
inserted with some glue. The joint is
brought together and clamped until the
glue has dried. This produces a joint
which is much stronger than a butt joint
without reinforcement. The dowels offer
some holding strength even after the
glue has deteriorated. Over time, dow-
els may shrink and become loose. They
take on an oval shape in section owing
to the different rate at which wood
moves with different orientations of the
grain (Source — Wikipedia).



ture, the use posts with adequate
strength in thin diameters, the
creation of adequate post length
for retention with sufficient resid-

ual obturation material to ensure
an undisturbed apical seal, and
posts that are retrievable (Fig. 5).

However; adhesive trends
will not obviate the need for a
circumferential ferrule, nor will
they circumvent the necessity
for optimal biologic width to
ensure a healthy attachment
apparatus. Adhesive cements
will not bio-chemically immobi-
lize ill-fitting crowns or ensure
marginal retention to inade-
quate surface dimensions. The
need for intimacy of fit, the ab-
sence of leakage, and an un-
yielding response to stress and
torque apply equally to both
the endodontically treated
tooth restoration and the im-
plant supported restoration.
The expectations should not

vary nor be excused based on a
differential in material or design.
Leakage, occlusal disharmony,
off-angled forces and their injuri-
ous impact and micro-pumping at
an interface are not well tolerat-
ed by the host organism under
any circumstances.

It is increasingly apparent that
the ease of restoration of an im-
plant fixture is inherently more
simplistic and predictable than
the rehabilitation of a natural
tooth. The simpler the restorative
system used, theoretically, the
more facile and reliable the res-
torative process. This may well
apply to the full or partial recon-
structive scenario; however, single
tooth replacement with osseo-
integrated fixtures brings with it
an entirely new set of bio-mimetic
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FIGURE 3—C – compressive forces under
function, T — tensile load under func-
tion, TL — torque load — area affected
most by removable and/or fixed partial
denture loading, MDD — mesio-distal
dimension — narrowest root dimension
and thus the weakest in a bending load.

FIGURE 4—There are several key ele-
ments that facilitate an ideal restoration.
A facial and lingual ferrule must be pre-
sent with dentin walls minimally 1mm in
thickness. The post/core’s resistance to
compression and the ferrule’s resistance
to tension mandate dimensions as indi-
cated in the diagram. Ideally, 4mm of
tooth above bone is necessary for a
patient with an average attachment
height to achieve a ferrule of 1.5 to
2mm with a biologic width of 2.0mm
and a safe zone of .5mm.

FIGURE 5—Initial clinical studies of fiber
post systems seem promising, but
longer-term follow-up is necessary to
determine whether having a flexible
post allows movement of the core,
resulting in increased microleakage
under the crown, especially when
restoring teeth with minimal remaining
tooth structure.

FIGURE 6—Various implant-abutment
attachment methods — A) NobelBio-
Care, B) Ankylos, C) ITI, D) Bicon. The
TIS type abutment (Ankylos and ITI)
offers a high resistance to loosening
torques in single tooth replacements.
This is particularly significant in regard
to the insertion force, the ratio of the
pull-out force to insertion force, and the
critical insertion depth. A multicentre ret-
rospective study of 74 single implants
investigating the success rate of the ITI
implant system showed a 3.6% loosen-
ing of the implants in a six month fol-
lowup whereas none were encountered
with a similar cohort from the Ankylos
implant system.28-30 Images used with
permission from Bozkaya and Mufti.
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requirements. Mixing natural
teeth and their fibrous ligamen-
tary attachment with implant fix-
tures and their titanium-oxide
interface mandates an occlusal
accuracy and axial orientation
specificity previously marginal-
ized in rehabilitative therapy. The
axial component of the occlusal
force is predominantly compres-
sive for a single tooth restoration.
However, for multiple tooth res-
torations that for example sup-
port a bridge, the axial component
of the occlusal force could become
tensile with a magnitude as large
as 450 N [m.kg.s-2].25 The design
of the implant-abutment interface
must consider these loading
mechanisms.

In addition, the reliability of
the abutment retention mecha-
nism design, the screw, the
tapered interference screw (TIS)
or the purely tapered interference
fit (TIF) adds yet another variable
to the observed modes of implant
complexity and complications.
The focus has shifted from the
“surface” that produces optimal
osseous integration to the connec-
tion of the implant fixture with
components that are immobile
within their housing and at the
collar/platform interface to negate
traditional inflammatory res-
ponses invariably associated with
hex/screw connections. Inade-
quate screw preload, the misfit of
the mating components and rota-
tional characteristics of the
screws are considered to be the
reasons leading to screw loosen-
ing or fracture.26 In the TIS (b, c)
and TIF (d) abutments, the con-
nection is secured by the friction-
al forces on the screw threads and
on the tapered section. Depending
on the design, the contact area
and the contact forces on the
tapered section of the abutment
are considerably larger as com-
pared to those of the screw
threads. Therefore, most of the
resistance to loosening torques
occurs in the tapered section27,28

(Fig. 6).

Historically, the deleterious
consequences associated with
micro-gaps (micro-pumps) were
tolerable in areas where emer-
gence profile was inconsequential
or aesthetics of little or no con-
cern. However, where implants
are adjunctive, ancillary or inte-
gral to the foundation, form and
functional needs of the prosthesis,
this by necessity has to be elimi-
nated (Fig. 7).

Biologic width around an im-
plant is apical to the fixture/
abutment connection, one of the
reasons that maintaining or re-
forming a papilla between two
implants presents with such diffi-

culty.32 Only very recently has the
trend been to position a “flat fix-
ture platform” equal to or below
the interproximal or inter-im-
plant bony crest.33 This places
biologic width genesis sub-cre-
stally as well, however, the inter-
face must be designed to prevent
bone die-back and associated gin-
gival recession.

Thin-scalloped or thick-flat
periodontal biotypes impact on
papillary maintenance as well.
Treatment planning for a recon-
structive prosthesis integrating
natural and bio-mimetic founda-
tions mandates a skill set in
orthodontic tooth movement to
force eruption,34 hard tissue
grafting (sinus lift, ridge augmen-
tation), splitting techniques and
distraction osteogenesis. Esthetic
failure, in which the implant and

prosthesis are intact, but the
patient’s needs have not been met
is as consequential as complete
loss of the implant.

The collar design (Fig. 8) that
defines the shape of the abut-
ment/fixture interface determines
the quality of the soft tissue
attachment as well the osteolytic
impact of hygiene and function on
crestal bone levels. If the design
enhances the integrity and defini-
tion of the junctional tissue
attachment, then the biologic
brunt borne by bone diminishes
and crestal regression lessens.
The fibrosity and turgidity of the
soft-tissue attachment must be
optimized to prevent peri-implan-
titis and other pathology from
impacting on the inter-implant or
inter-radicular osseous support.
The configuration of an emer-
gence profile that emulates na-
ture’s design is paramount in
terms of aesthetics, health and
permanence. The ideal design
parameters that achieve this
objective will be addressed
momentarily.

Implants that have built-in col-
lars designed for soft tissue
attachment do not require place-
ment of the implant platform
below the crest of the bone. Place-
ment at or apical to the osseous
crest produces a deep profile
restorative dilemma where the
soft tissue complex needs consid-
erable time to reorganize because
bone resorption must occur first.
These deep profile systems need
careful development of the shape
and height of the soft tissue com-
plex during provisionalization.
Even when mature, these soft tis-
sue complexes readily tend to
bleed and collapse. The reason for
this negative effect is solely relat-
ed to the comparable size of the
abutment / fixture interface.

Implants that are not posi-
tioned below the osseous crest
tend to have shallow emergence
profile characteristics that re-
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quire little or no augmentation of
their contour and are theoretical-
ly, much simpler to deal with
restoratively. However, bone loss
is typically 1.5mm to 2mm apical
to the abutment/fixture connec-
tion with this design configura-
tion. The hard tissue remodeling
and resultant soft tissue attach-
ment is accepted as the means by
which the biologic height is
achieved.36 The impact on the
development of the biologic di-
mension established by the verti-
cal repositioning of crestal bone
and the subsequent soft tissue
attachment to the implant that
occurs when an implant is uncov-
ered and exposed to the oral envi-
ronment is expected and readily
evidenced radiographically (Fig.
9a). Again, this is most demon-
strable with matching diameter
restorative components.37 This
issue of establishing idealized,
sustainable, predictable biologic
width is simply not being ad-
dressed as the relevant arche-
type or is marginalized by alter-
ing the size of the restorative
component with platform

switching or “shifting.”38

Compensatory downsizing of
the restorative abutment by plat-
form switching or shifting is sim-
ply an accommodation necessary
to obviate flaws in the design of
the interface connection. These
configuration adaptations still
fail to fully address the biologic
width imperative so integral to
the aesthetic zone. The euphe-
mism “bone sets the tone” should
be reflected in pre-made compo-
nents that take into consideration
the variation and imprecision of a
natural order rather than having
to rely on customization in order
to accommodate eccentricities.
Indeed, using the principles out-
lined above, the restoration of
implants can be simplistic and
engender idealized biologic width
in both horizontal and vertical
directions. The impact on the
post-restorative biologic process

resulting in the loss of crestal
bone height can be altered when
the outer edge of the implant-
abutment interface is horizontal-
ly repositioned inwardly and
away from the outer edge of the
implant platform (Fig. 9b).

This raises the question as to
why hex connections remain an
implant design feature at all. An
ideal fixture design would consist
of a body configured with a pro-
gressive thread structure for tar-
geted load distribution to the
spongy bone of the apical extent
and a gap-free sub-gingival tap-
ered connection to the abutment.
The length or slip of the restora-
tive component over a hexagonal
fixture head, and the length of the
tongue and screw component
passing into the secondary compo-
nent of the body need be 1mm or
more to effect a definitive seating
engagement. In this design, a gap-

FIGURE 7—These µCT images show that
micro-gaps at the implant-abutment inter-
face can engender adverse effects. These
including screw loosening, abutment
rotation, abutment fracture and peri-
implantitis. Interface gapping/pumping
is reported to be associated with progres-
sively negative biological changes and
the continuous mobility between compo-
nents imperils wound healing around the
implant. Tissue response induced by
inflammatory vectors can be as aestheti-
cally disastrous as that induced by
impingement on the biologic width in the
natural tooth scenario.

FIGURE 8—The location of the interface (micro-gap), when positioned at or below the
alveolar crest, determines the degree of crestal bone resorption. These changes are
dependent on the surface characteristics of the implant as well (machined or rough)
and the presence/absence as well as the location of an interface (micro-gap). A
rough surface with micro-threads at the implant neck is the most effective design to
maintain the marginal bone level against functional loading.34
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free sub-gingival connection is not
possible. As indicated previously,
the greatest strain is placed on the
connecting screw. The screw is
essentially the only device resist-
ing strain in the connection appa-
ratus, so it tends to loosen and/or
fracture relatively easily. Once
this cycle of failure is established,
it recurs with increasing regulari-
ty.39-41 Thus biologic width is end-
lessly subject to inflammatory
instability due to micro-pumping
from the interface gapping during
function (Fig. 10) 

In order to prevent screw loos-
ening, various anti-rotation de-
vices have been used which can
engage into reciprocal slots on the
inner surface of the implant.
These slots can be difficult for a
manufacturer to machine com-
pletely, and final forming in the
corners is usually achieved by
stamping. Sharp corners can act
as stress concentrators, which
under strain may cause micro-

cracks that can eventually rup-
ture the wall of the fixture body.
Similarly, depending on the con-
figuration of the anti-rotational
components, an explosive force
can develop during rotation. The

design needs to minimize stress
concentration and to resist the
explosive forces generated during
rotation. The necessary bulk and
strength of the implant body wall
can be difficult to obtain, particu-
larly in small diameter implants.
It is always preferable for frac-
ture of a secondary component to

occur before any rupture of the
implant body takes place.

The stem of a Morse taper
connector runs deep within the
implant body, thus forming a
stronger, more intimate attach-
ment than a screw retained

system. The internal walls of the
fixture have a taper of less than
6° expressed as the ideal ratio of
5:17/1. As the stem is seated to
place, the walls of the fixture
channel cold weld the tapered
connector. This secures the con-
nection and reduces strain on the
floating retaining screw which
reduces the possibilities of screw
fracture or loosening. As a result,
it takes 30% more force to disen-
gage the screw post than to en-
gage it.42 A precisely machined
Morse taper prevents rotation of
the abutment on the implant and
eliminates the micro-gap present
in many 2-stage implant systems.
Accuracy of fit is further potenti-
ated by the use of a transfer jig for
placement and seating. This
negates the potential for misfit
inherent in single and double hex
systems.

Repetitive micro-strains dur-
ing function at the bone-implant
interface can lead to implant loss.

FIGURE 9A—Loss of bone apical to a hex
configuration fixture/abutment connec-
tion is expected; however, the resultant
soft and hard tissue changes cannot be
predicted nor controlled. Emergence
profile is dimensionally limited and sub-
ject to continual deterioration.

FIGURE 9B—In the case of the Ankylos®
system (DENTSPLY — Friadent, Mann-
heim, Germany); long term hard and
soft tissue stability is expected, interden-
tal papillary height gain can be demon-
strated, no micro-movement occurs and
as such, long lasting aesthetic outcomes
are predictable as stable vertical and
horizontal biologic width is the norm. 

FIGURE 10—The tissue care connection
created by the interface between a fix-
ture and abutment should engender an
ideal biologic width and provide; long-
term hard tissue stability, long-term peri-
implant soft tissue, a gain in interdental
papilla height, no micromovement and
long lasting aesthetic outcomes.

Too great refinement 
is false delicacy, 

and true delicacy is
solid refinement.

— Francois Duc 
de la Rochefoucauld 
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In an attempt to improve survival
by directing the stresses during
function away from the dense cor-
tical bone, the Ankylos implant
was developed with a roughened,
progressive thread system which
reduces the stresses in areas of
the cortical bone thus enabling an
unconventional cancellous fixa-
tion concept as opposed to the tra-
ditional cortical fixation concept.
The idea is to maximize stress
transfer to the cancellous bone,
hence minimizing saucerization
and bone loss at the osseous crest.
In addition, the precisely mach-
ined, tapered integrated screw
connection (TIS) of the Ankylos

fixture provides high resistance to
bending and rotational torque
during clinical function. The con-
necting elements feature a Morse
taper, giving absolute friction lock
anti-rotation to all abutments and
a gap-free connection sub-gingi-
vally. Abutment selection is inde-
pendent of fixture diameter for all
prosthetic steps. All abutments
allow for screw-retained or ce-
mented prostheses. Because the
tapered abutment has a greater

surface area for stress transfer to
the implant than conventional
abutment screws, there is no risk
of abutment fracture or loosening
(Figs. 11A-D).

The fundamentals and rudi-
ments of dental procedures have
remained relatively unchanged
regardless of the explosive nature
of the service mix. All dental pro-
cedures are comprehensive and
inclusive; each successive proce-

dure builds on the health
status achieved by a prior
effort. Periodontal prosthetic
philosophies, concepts, prin-
ciples and techniques but-
tressed by solid, sound foun-
dations provide evidence

based success. The inclusion
of implant scaffolded pros-
thetics in the reconstruction
of a natural dentition, rather
than their use in replacing a
natural dentition, will ex-
pand the therapeutic options
available and further potenti-
ate successful treatment out-
comes. All this must come
however, with an apprecia-
tion of inherent complexities
and unexpected complica-
tions. The price to be paid for
panaceas will always remain
too dear for the patient and
the clinician to bear. OH

Dr. Serota practices in Missis-
sauga, ON. He can be reached
through his websites at www.en do-
solns.com or www.hpceie.com.

Dr. Kokonas practices in
Orangeville, ON. She can be
reached through her website at
www.orangevilledental.com.
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FIGURES 11A-D—Abutments smaller than the diameter of the implant body (platform
switching) in combination with an absence of micro-movement and micro-gap may
protect the peri-implant soft and mineralized tissues, explaining the observed
absence of bone resorption. As a result, immediate loading may not interfere with
bone formation and did not have adverse effects on osseo-integration. As seen in
images b, c and d, the use of a standardized major connector component (ANKY-
LOS PLUS™) as an integral design feature creates not only a cold weld fit, but the
potential for bone regeneration above the height of the collars between proximate
fixtures and the resultant tissue emergence profile is extraordinary.


