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ABSTRACT

Every time a dentist places an implant in a patient, a series of decisions
are made regarding implant selection. Implant macro- and micro-design
are dictated by manufacturers. There are patient-related metrics like
anatomical evaluation, restorative intention, time to loading, restorative
space and other factors that are important. Dentist-related criteria like
brand preference, cost, personal experience, education, exposure to
marketing and available inventory also influence the selection.

Obvious differences between implants include their shape, thread
pattern, transmucosal design and prosthetic connection, which together
comprise their macro-design. Each of these elements can be engineered
or manufactured to impact different clinical performance features of the
implants such as primary stability, crestal bone stability, implant fracture
toughness, abutment selection, ability to implement digital workflow,
augmentation requirements and esthetics. Texture, composition and
surface treatment also alter implant options but are considered micro-
design features not included in this review.

Categorizing and analyzing design features of implants should help
clinicians prioritize and select design features that enhance or facilitate
treatment decisions for their patients in each clinical situation. Clinicians
should be aware of options and, when possible, should deliberately
select the most appropriate implant for each specific indication based
on these criteria in order to optimize efficiencies and outcomes. It should
clearly be recognized that implant selection alone will neither ensure
success nor trigger failure in the absence of other surgical and restorative
considerations. This paper will review the macro-design features and
suggest clinical guidelines for choosing appropriate implants.

Keywords: Implant macro-design, dental implants, implant thread,
implant design



INTRODUCTION

Dental implants are a predictable treat-
ment option to replace missing teeth from
afunctional and esthetic perspective (Jung
et al. 2012; Jung et al. 2018). The dental
implant market has grown exponentially
in the last decades. New brands, different
materials and designs, each with a goal of
long-term success, are available. Osseo-
source.com (www.osseosource.com) tracks
hundreds of dental implant manufacturers
with over 2,000 implant designs manufac-
tured worldwide (Jokstad & Ganeles 2018).

The process of osseointegration in implant
dentistry requires implants to be suffi-
ciently immobilized in bone for the complex
cellular and cytokine mediated sequence of
bone formation onto the implant surface
to occur. The biomechanical events are
well understood and can be influenced
by many factors including implant design
(Terheyden et al. 2012; Albrektsson et al.
1981). These devices are manufactured to
optimize clinical success while focusing on
increasing primary stability, crestal bone
stability, optimizing clinical and esthetic
outcomes and decreasing augmentation
requirements. It should also be acknowl-
edged that many of the different features
incorporated into many implants may be
marketing-related and business-oriented,
rather than evidence-based.
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IMPLANT SHAPES AND MACRO-DESIGNS: ADVANTAGES AND DISADVANTAGES

Different implant shapes and designs have
been manufactured and investigated in
the literature. Variations between designs
include the abutment connection method,
platform-switching versus matched diam-
eter abutments, bone level versus tissue
level, tapered versus cylindrical designs,
thread patterns and others (Abuhussein et
al. 2010; Atieh et al. 2018; Jung et al. 2018).
However, the implant selection for each
case incorporates more than objective
implant-related criteria. Patient- or site-re-
lated factors such as timing of implant
placement and loading protocol, esthetic
or non-esthetic zone, hard and soft tissue
anatomy, restorative space, availability
of restorative components and single or
multiple-tooth rehabilitation impact the
selection of specific implant designs. The
surgeon’s experience is an important deter-
minant as well.

Clinicians should be aware of the favorable
and unfavorable features of each implant
design for case selection in order to
increase treatment success. This article
focuses on metallic implant macro-design
features.

TAPERED VS. PARALLEL-WALLED

Planningimplant restorations often requires
navigating challenging anatomy. Implant
placement may be limited by adjacent vital
structures such as tooth roots, the mandib-
ular canal and mental foramen, the lingual
artery and the maxillary sinuses. Further,
naturally occurring anatomical variations
such as buccal or lingual concavities in
the alveolus may limit available bone for
implant placement. Bone may be further
limited by alveolar resorption subsequent
to periodontal disease, periapical pathol-
ogy from pulpal necrosis and subsequent
alveolar destruction or alveolar resorption
associated with tooth loss. Implant site
limitations due to adjacent anatomic struc-
tures emphasize the need for appropriate
presurgicalimplant planning. Implants have
the best long-term survival when there is at
least 1.5-2.0 mm of vital bone surrounding
the implant circumferentially, ensuring
long-term hard and soft tissue maintenance
(Monje et al. 2019).
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Several options are available for maximizing
available alveolar bone while minimizing the
need for grafting as well as avoiding damage
to local structures. Among them, clinicians
have the option of placing cylindrical versus
tapered implants to avoid colliding with vital
structures or adjacent implants. One of the
more fundamental methods for categoriz-
ing implant design is the intra-bony shape
of the implant outer walls as being parallel
(also called cylindrical) or tapered. It is esti-
mated that there are more than 500 implant
manufacturers making about 4,000 implant
brands with varying designs. There is no
specific tracking site or organizational body
registering these products. One of the most
informative sites is Osseosource.com, which
isanindependent website focused on track-
ing dental implant products. It lists 1,990
different implant brands and models. Of
these, 1,082 are cylindrical (parallel-walled)
and 908 are tapered. For clarity, Jokstad &
Ganeles (2018) suggested that “A tapered
dental implant, often named ‘conical’ [...] is
identifiable by displaying some convergence
of the implant outer walls toward the apex
of the endosseous part of the implant body,
that is, the portion of the implant body
intended to be positioned within the bone.”

While most of the original dental im-
plants manufactured were cylindrical, there
hasbeen atrendinthe last decades towards
more tapered designs (Fig. 1). Tapered
designs may offer higher insertion torque
values and resonance frequency (RFA)
values in standard bony sites compared to
similarly sized cylindrical implants under
standard drilling procedures (Toyoshima
et al. 2015; Atieh et al. 2018). In theory, this
is an attractive property of these implants
for problematic sites with low density bone.
Martinez et al. (2001) proposed that conical
geometry can provide implants in poor
quality bone better stability to achieve
more reliable osseointegration. The litera-
ture does not directly support this theory
and no advantage for cylindrical or tapered
implant design has been substantiated re-
garding implant success with conventional
loading protocols (Jokstad & Ganeles 2018;
Waechter et al. 2017).

Early and immediate loading protocols
require high insertion torque and RFA val-
ues to achieve successful osseointegration
(Esposito et al. 2007, Gallucci et al. 2018).
The finding that tapered implants provide

these higher values suggests that they are
generally better suited for this clinical in-
dication compared to cylindrical implants
(Gehrke et al. 2015). It should be recognized
that successful early and immediate load-
ing has been shown with both cylindrical
and tapered implants indicating that while
tapered implants may provide advantages
in this circumstance, they are not essential
for success (Nicolau et al. 2013; Kim et al.
2013). Two recent systematic reviews (Atieh
etal.2018; Jokstad & Ganeles 2018) pointed
to other factors with a major influence,
such as bone quality and quantity, and the
osteotomy preparation may also play a
role. Implant surface characteristics also
influence success in early and immediate
loading (El Kholy et al. 2019).

Other more pragmatic factors may be
relevant for deciding between a tapered
and a cylindrical implant. In most patients
and for most teeth, the clinical crowns are
wider mesio-distally and bucco-lingually
than at the apices. Most maxillas and
mandibles converge apically where an arc
drawn through the coronal aspects of teeth
has a greater circumference than an arc
drawn through the apices. This generally
means that there is a greater volume of
bone coronally compared to apically. As a
result, a cylindrical implant placed into a
tapering ridge has a higher chance of per-
forating a buccal plate apically compared
to a tapered implant of the same length and
coronal dimension (Figs 2 and 3).
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Fig. 1: lllustration of different tapered implant designs

Fig. 2: Increased apical dehiscence for cylindrical implant compared to tapered implant in the same position
in the same ridge. a: Socket with thin buccal plate. b: Cylindrical implant perforating the buccal plate
apically c: Tapered implant within the alveolar contours d: Radiograph simulating cylindrical implant with
apical perforation e: Radiograph simulating minimal perforation with tapered implant

a

Fig. 3: Cylindricalimplant caused need for additional grafting. A similarly sized tapered implant was not
available at the time of surgery. 10-year result shows that despite this macro-design-induced challenge,
excellent esthetic results and tissue stability were achieved. a: surgical placement with significant apical

protrusion of the cylindricalimplant. b: 10-year clinical result showing stable tissue contours. c: 10-year
radiograph showing stable proximal bone levels
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Fig.4: Tapered implant is less likely to damage
adjacent roots apically, when placed in close
proximity. 6-year post-treatment

Fig. 5: Inter-implant spacing with tilted implants is more difficult with cylindrical implants compared to
tapered implants and can result in apical collisions unless shorter implants are used, which may reduce
primary stability. a: Close approximation of the apices of tapered implants. b: collision of the apices of
cylindrical implants of the same size. c: Example of placement using guided surgery with apices in close
approximation
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Fig. 6: Tapered vs cylindrical initial bone contact
depth

Fig. 7: Fractured tapered implant caused by
under-drilling the osteotomy and/or over-seating
the implantin dense bone
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In tight interdental spaces, tapered designs
provide a greater safety margin when plac-
ing an implant near existing roots (Fig. 4).
Similarly, when placing tilted implants in
close proximity, using tapered implants
permits maximum utilization of available
bone volume, compared to cylindrical
implants that would need to be shorter to
avoid collision with each other (Fig. 5).

Tapered and cylindrical implants differ
in the way they tighten into their respective
osteotomies. Cylindrical implants engage
the cortical plate and thread into position
along a parallel chamber prepared by the
drill. Assuming the osteotomy is slightly
overextended (as most often occurs) this
allows the surgeon flexibility to adjust im-
plant height by rotating the implant deeper
orshallower into the osteotomy without sig-
nificantly changing insertion torque or RFI.
Tapered implants are generally placed into
conical preparations so that they fit more
precisely into the osteotomy and are less
depth-adjustable without losing stability
(shallower placement) or compressing bone
(deeper placement) (Fig. 6). Additionally, if
excessive bone compression occurs, which
happens primarily with tapered implants,
delayed healing, bone loss, carrier fracture
orimplant fracture can occur (Fig. 7) (Tabas-
sum et al. 2011, Jimbo et al. 2014; Barone et
al. 2016).

An incidental benefit of deeper initial
seating within the osteotomy for tapered
implants is that they lead to more accurate
placement during static guided surgery
compared to cylindrical implants (El Kholy
et al. 2019). This is true in all dimensions of
measurementincluding bodily position and
angular deviations. The authors speculated
that the implant macro-design may have an
influence on the accuracy of the procedure.

THREAD PATTERN

Implant threads have several functions in
implant dentistry. They guide the implant
into position and provide primary stability,
initially connecting the implant to bone sur-
rounding the osteotomy. Combined with the
implant shape and osteotomy parameters,
they influence the initial bony microenvi-
ronment by transmitting force, tension and
compression to crestal and medullary bone.
They may create microchambers (hollow
spaces that fill with blood) within the alve-



olar housing to encourage bone formation
(Gehrke et al. 2014). Once implants are fully
integrated, they can assist in maintaining
homeostatic conditions by directing oc-
clusal forces into the surrounding bone
(Abuhussein et al. 2010).

Implant thread patterns can be de-
scribed in mechanical engineering termi-
nology applied to the description of screws.
This includes thread geometry, face angle,
thread pitch, thread depth and thread
helix (Fig. 8) (Geng et al. 2004). A detailed
explanation of thread design can be found
in Abuhussein et al. (2010).

Aggressive thread patterns (deep thread
depth, wide thread pitch or face, possibly
combined with a tapered body) have also
been investigated for increasing primary
stability. Even with limited evidence to
suggest long-term effectiveness, these fea-
tures can be valuable to immediate or early
loading protocols because they increase the
bone-to-implant contact due to the larger
surface area (Gehrke et al. 2015; McCullough
& Klokkevold 2017). Abuhussein et al. (2010)
reported similar findings. The authors ob-
served that good bone quality, long or wide
diameter implants, more threads, smaller
pitches, deep threads and decreased thread
helix angle should be used to increase
primary stability. These design strategies
are associated with increasing the implant
surface in contact with the bone.

Similarly, ifimplants are placed in condi-
tions with little bone, such as in immediate
or early implant placement, increasing
the apical surface area of implants should
logically improve the surgeon’s ability to
obtain primary stability and simultaneously
graft around the implant. Figure 9 shows a
clinical situation where early placement was
planned approximately 6 weeks following
tooth extraction, which allowed soft tissue
healing, but little-to-no bony healing in
the socket. This treatment protocol is well
documented to provide stable long-term es-
thetic results but requires that the implant
be placed with sufficient primary stability
(Chappuis et al. 2018).

IMPLANT/ABUTMENT
CONNECTIONS

Three different implant connections have
been described in the literature with differ-
ent biological and mechanical properties:

Thread
width

helix
angle

]

Inner diameter

a Outer diameter

pitch

Thread
apical
face
angle
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angle

Inner diameter

b Outer diameter

Fig. 8: Implant thread definitions. a: Reverse buttress screw design b: Spiral thread design

e

o

Fig. 9: Implant with deep apical threads used to optimize primary stability despite
the lack of coronal-bone contact in this early (6-week post-extraction) placement
with simultaneous augmentation. a: Surgical placement with apical stabilization.
b: Occlusal view showing no coronal retention. c: Grafting. d: Final screw-retained
crown. e: Final restoration in place. f: 1 year post-op radiograph

Volume 17/Issue 1/2021 49



IMPLANT SHAPES AND MACRO-DESIGNS: ADVANTAGES AND DISADVANTAGES

external, internal and conical. External
connection usually presents a standard
external hexagon (EH) on the implant plat-
form where the abutment connects. Internal
connections comprise a variety of internal
morphologies including internal hexagon
[IE], internal octagon and internal trilobe.
These internal features are often created
with a parallel or conical internal connection
(Fig.10) (Caricasulo et al. 2018).

External connections were the original
design for osseointegrated implants intro-
duced by Branemark as a method to deliver
and torque the implant into the osteotomy.
They have an external hexagon at the cor-
onal portion connecting to the abutment
(Fig. 11a). With this design the prosthetic
screw receives more load than the pros-
thetic screw of an internal connection and
is more likely to have screw loosening and
biological complications. Because this
connection relies heavily on the screw, the
abutment shows more movement than
abutments in an internal connection. This
resultsin a larger micro-gap which becomes
colonized by bacteria. These implants are
susceptible to bone loss, especially when
placed subcrestally (Koutouzis 2019). This
makes this implant design less favorable
for cantilevered restorations that are not
splinted in a full arch.

Internal connections were developed to
reduce these complications. The most com-
mon design is an internal hexagon, where a
parallel-walled abutmentis connected to an
internal hexagon inside the implant, to avoid
friction between the components (Fig. 11b)
(Koutouzis 2019). This design results in less
load transmission to the prosthetic screw,
even whenimplantdiameter decreases. This
protects the bone at the implant shoulder
from the micromotion of the abutment
which theoretically aids in bone mainte-
nance and decreases the frequency of screw
loosening.

Conical internal connections were
an evolution of design to reduce the mi-
cro-leakage caused by micro-gaps in the
implant-abutment interface, as well as
micromovements during loading. A tapered
interface between implant and abutment
provides a high degree of friction, resulting
in a stable connection (Figs 11c-d) (Zipprich
et al. 2018). Stability is important for abut-
ment connections because the movement
seen in the abutment level, regardless of
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Fig. 10: Implant designs and connections

Fig. 11: Implant/abutment external (a), internal (b) and conical (c, d) connections. a, b, c: Bone
level implants. d: Tissue level implant



size of micro-gap, influences the stability
of crestal bone (Hermann et al. 2001a).
A previous study showed less marginal
bone loss when using conical internal con-
nections (Gultekin et al. 2013). This connec-
tion also seems to better dissipate loading
at implant/abutment interface, reducing
the incidence of complications such as
screw-loosening or fracture (Caricasulo et
al.2018).

In addition to the implant-abutment
connection, the diameter of the abutment
has been a subject of study in recent de-
cades. Platform matching (PM) external
hexagon implants and restorative abut-
ments were used as the original design in
implant dentistry. It is well known in the
literature that following implant placement,
bone resorption will occur to establish an
appropriate biological width (Berglundh
& Lindhe 1996; Hermann et al. 2001b). This
crestal bone remodeling is called “sau-
cerization” (Fig. 12), in which the marginal
bone level is stabilized at 1.5-2 mm below
the implant-abutment junction (Albrektson
et al. 1986). The micro-gap between the
implant and abutment becomes colonized
by bacteria and, because of its proximity to
the bone, can lead to bone loss (Figs 13a, ¢
and e) (Hermann et al. 2001a; Hermann et al.
2001b; Koutouzis 2019).

The concept of platform switching (PS)
was firstintroduced accidentally by Lazzara
& Porter (2006) and seemed to preserve
peri-implant marginal bone level in exter-
nal hexagon implants. It is based on the
theory that using an implant platform with
a diameter larger than the corresponding
abutment would provide a horizontal space
for the biological width, reducing bone
resorption vertically (Figs 13b, d and f). It
would also shift the micro-gap and inflam-
mation medially away from the bone and
distribute the biomechanical stress toward
the central axis of the implant (Maeda et al.
2007). There are various systematic reviews
comparing PM and PS on peri-implant mar-
ginal bone level supporting this theory, with
PSimplants showing less marginal bone loss
(MBL) (Annibali et al. 2012; Monje & Pommer
2015; Strietzel et al. 2015; Caricasulo et al.
2018). The combination of conical connec-
tion with platform switching is, according
to most of the current literature, the most
advantageous for biological and mechanical
stability.

Fig. 12: 8-year-old implant with matching diameter
implant and abutment shows 1-2-mm bone loss
while adjacent 4-year-old platform-switched
implant shows no bone loss

platform matching platform switching

external ] | l

connection :
a b

internal
connection

conical
connection

Fig. 13: Implant external (EC), internal (IC) and conical (CC) connections and platform match-
ing (PM) or switch (PS) abutments. a: EC with a PM abutment, observe the bone resorption
around the implant due to the proximity of the micro-gap/interface with the bone. b: using
the same connection but with a PS abutment, observe the increased horizontal distance from
the micro-gap, reducing the marginal bone loss. c: Aninternal parallel wall connection with

a PM abutment, observe the reduced bone loss when compared to EH and PM. d: IC and PS,
the horizontal shift of the micro-gap and more stable bone. e: CC with PM, but in this case,

the tissue level implant shifts the micro-gap/interface vertically to the soft tissue, observe
the minimal bone loss. f: CC with PSin a bone level implant, showing minimal bone alterations
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When placing adjacent implants in the
esthetic zone, the presence of the in-
terproximal papilla is a major concern.
Implant connections and platform sizes
have a direct impact on these esthetic
outcomes (Ramanauskaite et al. 2018).
Tarnow et al. (2000) evaluated the effect
of the inter-implant distance on the height
of the inter-implant bone crest, by placing
EH implants with PM. The authors reported
that implants placed with an inter-implant
distance = 3 mm presented greater crestal
bone loss (height) because the horizontal
component of the saucerization process of
each implant overlapped. And worse, with
a reduction in height of the crestal bone,
the height of the interproximal papilla was
also reduced, resulting in “black triangles”
(Figs 14a-c). Studies with PS implants have
shown lower risk of interproximal bone
loss and more predictable outcomes when
placing adjacent implants in the esthetic
zone (Figs 15a-d) (Rodriguez-Ciurana et
al. 2009; Levine et al. 2021). Rivara et al.
(2020) reported adjacent implants in the
pre-molar region suggested that there
were no differences between a 2-mm and
3-mm inter-implant distance to clinical,
radiographic and esthetic outcomes when
using platform-switching implants at 12
months. Therefore, when placing adjacent
implantsin the anterior region, conical con-
nection with platform-switching should be
the first choice. Posteriorly, it is more likely
that > 3-mm inter-implant distance can be
achieved, preserving inter-dental bone and
papillas with non-PS implants (Fig. 16).

TISSUE LEVEL/BONE LEVEL

One major distinguishing feature between
implant macro-designs is tissue level (TL)
versus bone level (BL). With TL implants
there is a machined collar that moves the
micro-gap more than 1.5 mm coronal to
the bone crest. Bone level implants are de-
signed to be placed at or below the alveolar
crest (Buser et al. 1997; Sasada & Cochran
2017).

Tissue level and platform switched bone
level implants with conical connections
show similar marginal bone loss (MBL) over
time (Vouros et al. 2012; Vianna et al. 2018).
Bone level and tissue level studies have
shown less abutment loosening with TL than
BL implants (Levine et al. 2002; Levine et al.
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Fig. 14: Adjacent implants in the esthetic zone. a: External hexagon implant connections with platform
matching abutments and an inter-implant distance < 3 mm. The saucerization processes were combined,
resulting in loss of bone height, and inter-implant papilla, and formation of a black triangle. b: The same
implant connection and abutments, but respecting a minimum distance wider than 3 mm, observe the sau-
cerization processes around both implants, separated by a bone crest. c: Conical connections implants with
platform-switching abutments, resulting in a minimum bone loss, and presence of inter-implant papilla

b d

Fig. 15: Adjacent platform-switched implants in the esthetic zone. a: Final restorations 2 years post-op
show excellent esthetics and tissue stability with full inter-implant papilla. b: Radiograph shows
inter-implant bone level at or coronal to implant shoulders. c: Abutments removed showing excellent
tissue health. d: Abutments in place showing restorative design for cemented restorations

Fig. 16: Well-spaced posterior tissue
level implants with inter-implant
bony peaks supporting papillas, 23
years post-op



2007). In theory, this is due to the tissue
level collar accepting the off-axial forces
and distributing them onto a wider surface,
relieving the internal connection and the
pre-load of the screw.

When planning implant placement in
the esthetic zone, bone level implants can
be advantageous (Figs 17a-b) because of
greater flexibility with prosthetic compo-
nents and tissue management options. Due
to the absence of a machined transmucosal
collar, BL implants with platform shifts can
be placed at sub-crestal positions, which
allows for more control over the soft tissue
emergence and esthetics (Linkevicius et
al. 2015). Some long-term studies revealed
slightly better esthetic outcomes for BL
compared to TL implants (Buser et al. 2013;
Buser et al. 2014; Zhao et al. 2016; Siebert et
al. 2018; Meijndert et al. 2020). This also can
be explained because tissue translucency
allows the machined collar to show through
the mucosa (Figs 18a-b) similar to the way
abutment color can affect gingival esthet-
ics (Jung et al. 2007; Jung et al. 2008). With
thick, healthy gingiva, TLimplants can be re-
stored with excellent esthetics (Figs 19a-c).
Both types of implants have shown similar
bone stability in the esthetic zone (Chappuis
etal. 2016).

At posterior sites, TL implants may be
used more frequently since esthetics are
generally not critically important (Figs 20a-
b). Derks et al. (2016) and Rokn et al. (2017)
showed that, in the long-term follow-up,
implants with crown restoration margins at
a distance > 1.5 mm from the crestal bone
showed less peri-implantitis compared to
bone level implants, where implants have
restorative margins closer to bone. Tissue
level implants may have advantages where
high stresses are anticipated, such as resto-
rations with a cantilever or high crown-to-
implant ratio because of their better force
distribution (Chang et al. 2013).

IN FOCUS
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Fig. 17: Right-central incisor replaced with an implant-supported
crown on a platform-switched bone level implantin a patient
with high esthetic risk. a: Facial view showing maintenance of
labial contour and interdental papillas. b: Radiograph showing
excellent crestal bone maintenance

b

Fig. 18: Right-central and lateral incisors replaced with cantilever
bridge supported by a tissue level implant 8 years post-op.

a: Facial view showing discoloration and graying of the labial
gingiva near the margin. b: Radiograph showing excellent crestal
bone maintenance

[}
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Fig. 19: Right-centralincisor replaced with an implant-supported crown on a tissue level implant in a patient
with thick tissue and high esthetic demands 4 years post-op. a: Facial view showing maintenance of labial
contour and interdental papillas without gingival color change. b: Occlusal view with crown off showing
thickness of labial tissue. c: Radiograph showing excellent crestal bone maintenance

b

Fig. 20: Mandibular molar replaced with an implant-supported crown at 10
years. a: Facial view showing good esthetics and tissue stability. b: Radiograph
showing excellent crestal bone maintenance
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Fig.21: Posterior fixed partial denture
supported by 2 very short and 1 small
diameter implants which cannot
tolerate saucerization as they could
risk losing 50% of their bone support.
a: Radiograph taken at the time of
provisionalization. b: Radiograph
taken 6 years after restoration show-
ing excellent maintenance of crestal
bone levels, despite unfavorable
crown/implant ratio (>2.5). c: Clinical
view showing elongated crowns to fill
restorative space

Fig. 22: Adjacent reduced-diameter
platform-switched implants ~2mm
apart for edentulous space manage-
ment and restorative planning. a:
Clinical view showing good esthetics
and contours. b: Radiograph showing
good maintenance of crestal bone
height
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Short implants are often used posteriorly
to avoid the mandibular canal and max-
illary sinuses. Preserving crestal bone is
particularly important with short implants
because of their limited length and surface
area. They cannot tolerate “saucerization”
or loss of 1-2 mm of bone support. Implants
designed to preserve crestal bone should be
used in these situations (Fig. 21).

Bone level implants are also successful in
posterior regions. In certain conditions, such
as limited interdental space within crowns
or proximity to the maxillary sinus, these
implants can be advantageous. The absence
of a transmucosal collar allows clinicians to
place adjacent implants in reduced spaces
(Figs 22a-b). These implants can accept a
larger discrepancy in angulation, avoiding
important anatomical structures.

Theimplantshoulderisthe areain which the
abutment, hard and soft tissue all interface.
Ifa machined surface is placed sub-crestally,
bone loss can be expected. Rough surfaces
tend to maintain crestal bone height com-
pared to machined surfaces. (Shin et al.
2006; Messias et al. 2019).

CONCLUSIONS AND
RECOMMENDATIONS

1. Tapered implants are indicated when
interdental space is limited apically,
or when alveolar anatomy creates the
likelihood of a fenestration.

2. Cylindrical implants are easier to adjust
apico-coronal insertion depth com-
pared to tapered implants.

3. Implants with increased thread depth
and tapered implants achieve higher
insertion torque and RFI measurements,
which can facilitate early and immediate
loading.

4. Platform-switched implants maintain
crestal bone levels better compared
to matched connection bone level im-
plants.

5. Conical internal connections reduce
micromovement which improves crestal
bone maintenance compared to exter-
nal hex and non-conical connections.

6. Inthe esthetic zone, bone level implants
are generally preferred. When treating
a thin phenotype, tissue level implants
are contraindicated.

7. In posterior non-esthetic areas, tis-
sue level and bone level implants are
equally recommended assuming axial
placement and restoration as long as
restorative crown margins are 1.5 mm
or greater from the bone crest.

8. When planning non-axial placementand
restoration, bone level implants are rec-
ommended over tissue level implants.
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