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Current evidence suggests that proper implant transmucosal contouring can sig-
nificantly impact supracrestal soft tissue development and crestal bone response
both in early and late stages of treatment. The macrodesign and composition of the
anatomical healing abutment or temporary prosthesis used during transmucosal
contouring are crucial elements for establishing biologic and prosthetic conditions
that minimize early bone remodeling, improve esthetic outcomes, and reduce the
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Current evidence suggests that
using an anatomical healing abut-
ment or temporary prosthesis for
transmucosal tissue contouring
around an implant can impact the
esthetic outcome, establishment of
a protective mucosal barrier (peri-
implant seal) on the suprastructure
level, efficiency of plaque control,
and risk of future peri-implantitis
development.-* The anatomical
healing abutment and temporary
prosthesis, commonly interchange-
ably called anatomical healers (AHs),
have been prosthetically described
as a unit that comprises two areas of
interest, the critical and subcritical
contours.> However, this description
relates to prosthetic principles only,
without accounting for the biologic
response of the transmucosal zone
during the interaction between
the soft tissue and the subgingival
portion of the AH. Human histol-
ogy around dental implants reveals
that, when measured vertically, the
connective tissue (CT) zone expands
approximately 1 to 1.5 mm supra-
crestally, the junctional epithelium
(JE) zone ranges between 1.5 to
2.5 mm, and the sulcular epithelium
(SE) zone (corresponding to the sul-
cus) ranges from 0.5 to 1.5 mm.¢ The
CT and JE zones together form the
peri-implant seal."¢” The vertical
zone dimensions are directly affect-
ed by their horizontal dimensions,
which determine the site's tissue
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Fig 1 Side view of an anterior (left) and posterior (right) AH. The different AH zones are defined, as well as their relationship to the peri-
implant soft tissue zones and the zenith planes of the final prosthesis.

phenotype and must also be taken
into consideration.® Thus, a biologi-
cally enhanced AH should allow the
peri-implant seal to form favorably
on its surface and establish a trans-
mucosal contour that will allow the
placement of a sanitary and estheti-
cally pleasing prosthesis.3->?

The purpose of this article is
to provide updated directions on
the process of design and fabri-
cation of an AH in single-implant
sites, considering the dimensions,
profile shape, angles, composition,
and surface treatment of the differ-
ent portions of the AH in relation to
the bone crest and the supracrestal
soft tissue.

Materials and Methods

In the light of the above data, the
proposed AH comprises two por-
tions of interest, the subzenith and
suprazenith portions, which are
separated from the horizontal ze-

nith plane of the future prosthesis
(Fig 1). The subzenith portion com-
prises three zones of interest: the
deep zone (DZ), which aims for fa-
vorable interaction with the CT and
crestal bone; the transitional zone
(TZ), which aims for favorable inter-
action with the JE; and the cervical
zone (CZ), which aims (either alone
or in combination with the TZ of the
AH) for ideal adaptation of the mar-
ginal soft tissue and plaque control
efficiency (Fig 1). The proposed AH
is fabricated with a temporary or in-
termediate abutment as a core and a
customizable temporary material as
the anatomical body. Materials such
as resins (acrylic, bis-acrylic, com-
posite) and polyethyl and polymeth-
yl methacrylate (PEMA and PMMA,
respectively) allow epithelial attach-
ment on their surface if they receive
mechanical polishing and thorough
cleaning. They must not be treated
with any varnish material, nor with
chlorhexidine solution, which can
inhibit epithelial attachment.!-12

AH Design and Fabrication
Protocol

Step 1: Establish the vertical and
horizontal planes of the zenith point
of the AH, based on the diagnostic
model or the clinical examination,
and design the suprazenith portion
of the AH to closely mimic that of the
future implant prosthesis.

Step 2: Plan the three-dimensional
position of the implant platform. This
must be centered mesiodistally (all
sites). Buccolingually, it must be in
a central (posterior sites) or lingual
(anterior and immediate sites) po-
sition in relation to the prosthesis
axis. Apicocoronally, it must be 3 to
4 mm deeper than the zenith point
of the future prosthesis (bone-level
implants)."67

Step 3: Select a temporary
(preferably titanium) or intermediate
abutment with a concave or straight
shoulder that comprises a narrow
emergence angle (< 15 degrees) and
a height that will allow the shoulder
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Fig 2 Anatomical healer (AH) design protocol (side view). (1) The 3D implant position and suprazenith portion of the AH are planned.
(2) The proper abutment shoulder height is selected in relation to the buccal crest to establish the DZ. (3) Initial designs of the TZ and CZ
are created, utilizing the coronal and apical borders of the CZ, the coronal borders of the DZ, and the zenith planes for reference. (4) The

black lines indicate the three design options for the TZ and CZ for different clinical scenarios.

margin to be located 1.5 mm supra-
crestally. This shoulder will provide
the DZ of the AH."3-1?

Step 4: Identify and connect the
coronal and apical borders of the
CZ, located at the zenith point and
1 mm apically, to form the CZ. Then
connect the coronal border of the DZ
with the apical border of the CZ to
form the TZ.

Step 5: Modify the CZ and/or TZ
according to the design directions
for different clinical conditions, de-
scribed in the next section. Any mod-
ifications must be restricted within
the vertical zenith planes of the AH to
avoid overcontoured designs.

Step 6: Polish the CZ and TZ of
the AH to ensure a highly polished
surface and rounded transitions
between the zones, with no sharp
edges present.

Step 7: Prior to clinical use, disin-
fect the AH in argon plasma devices
or in an ultrasonic bath with an alco-
hol solution, followed by thorough
sterile saline irrigation.’?

The design and fabrication pro-
tocols are shown in Fig 2.

Detailed Design Directions
for Different Clinical
Conditions

Subzenith AH Portion: Healed
Sites

Deep zone

The DZ portion of the AH is provid-
ed by the titanium shoulder of the
temporary or intermediate abut-
ment, or by the polished collar of a
soft tissue—level (STL) implant. The
DZ design aims to provide a bio-
compatible surface and maximum
lateral space for favorable adapta-
tion of the connective tissue and
crestal bone and a safe distance
between the crestal bone and the
microgap present at the shoulder
margin.’®-"? Thus, there are three
options (Fig 3) regarding the shoul-
der height:

Option 1: In case of equicrest-
ally located bone-level implants, the
shoulder height must be 1.5 mm.1>

Option 2: In case of subcrest-
ally located bone-level implants, the
shoulder height increases accord-
ingly so that its margin is located
1.5 mm supracrestally. For example,
if the implant is placed 0.5 mm sub-
crestally, the shoulder height must
be 2 mm.'516

Option 3: In case of STL im-
plants, the DZ is provided by the pol-
ished collar (PC) of the implant alone
if the PC height is > 1.5 mm. If the
PC height is < 1.5 mm, the shoulder
height must be chosen accordingly
so that its margin is located 1.5 mm
supracrestally. For example, if the
PCis 1 mm, then a 0.5-mm shoulder
height must be chosen.

To provide maximum lateral
space for the CT zone, the emer-
gence profile of the DZ must be
straight or concave with an emer-
gence angle (EA) that is ideally
< 15 degrees'”'® (Fig 4). A convex
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Fig 3 Side view of AHs placed at different DZ crestal bone levels. (1) A 1.5-mm shoulder height is used or equicrestal implant position;
(2) a 2-mm shoulder height is used for an implant positioned 0.5 mm subcrestally; and (3) a 1.5-mm polished collar for an STL implant will

establish the DZ.

Deep zone
emergence angles
1

2 3

4

Fig 4 Side view of the EAs in the DZ. (1) Straight profile with an EA of +15 degrees. (2) Straight profile with an EA of 0 degrees.
(3) Straight profile with an EA of -8 degrees. (4) The angled implant axis in relation to the prosthesis axis and crest affects the EA.

profile with an EA > 45 degrees must
be avoided, as it will provoke early
crestal bone loss through remodel-
ing.” It must be understood that any
angulation of the implant axis in rela-
tion to the prosthesis axis and crest
has a direct effect on this EA, and this
factor should be considered during
implant planning.

Transitional zone
Contrary to the EA of the DZ, the
EA of the TZ can vary greatly in dif-

ferent cases depending on the im-
plant platform position. However,
the EA must always stay within O to
90 degrees, which provides sani-
tary contouring without a ridge lap
design.

The emergence profile of the
TZ in a buccolingual direction will
be determined based on the tissue
phenotype and on whether there is a
need for buccal tissue displacement
(Fig 5).20-22 Thus, there are three op-
tions regarding the profile:

Option 1: A convex profile is
selected for cases with a thick tis-
sue phenotype that require buccal
displacement of the soft tissue to
restore deficient horizontal ridge di-
mensions.

Option 2: A straight profile is
selected for cases with a thick tissue
phenotype that do not need buccal
displacement of the soft tissue.

Option 3: A concave profile
is utilized in cases with thin tissue
phenotype and cases receiving
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Fig 5 Side view of the TZ and CZ design options for implants placed in healed sites. (1) Convex TZ and CZ, suitable for cases with a thick
phenotype needing horizontal soft tissue expansion. (2) Straight TZ with a convex CZ, suitable for cases with a thick phenotype that do not
need horizontal soft tissue expansion. (3) Concave TZ and CZ, suitable for cases with a thin tissue phenotype receiving tissue augmenta-

tion procedures.

1

3

Fig 6 Proximal design of TZ and CZ in healed anterior sites, demonstrating the effect of critical proximal space on the final design.
(1) Concave TZ and CZ, suitable for cases with limited proximal space. (2) Straight TZ and CZ, suitable for cases with adequate proximal
space and no need for papillae fill. (3) Convex TZ and CZ, suitable for cases with adequate proximal space and need for papillae fill.

simultaneous hard and/or soft tissue
regeneration procedures.821-24

The proximal emergence profile
of the TZ will be determined based
primarily on the available proximal
space between the AH body and the
proximal bone and root surfaces; it is
based secondarily on the need for pa-
pillae coronal augmentation (papillae
fill) (Figs 6 and 7). An open proximal

space of 1.5 to 2 mm (critical proximal
space) must always be respected to
ensure proper support of the inter-
dental papillae and access for oral
hygiene.1?2526 There are two options
regarding the profile:

Option 1: A straight (or concave,
when necessary) proximal profile
must be utilized to respect the critical
proximal space for all cases that do

not need coronal papillae augmenta-
tion (Fig 6).

Option 2: A convex proximal
profile must be utilized when coronal
papillae augmentation is necessary
(Fig 6). However, this convex design
can only be utilized if (1) the convex
proximal profile respects the critical
proximal space and (2) the prosthe-
sis EA (PEA, defined according to
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Fig 7 Proximal design of TZ and CZ in
healed posterior sites, demonstrating the ef-
fect of PEA on the final design. (a) Concave
TZ and CZ, suitable for cases with a PEA >
30 degrees. (b) Convex TZ and CZ, suitable
for cases with a PEA < 30 degrees and need
for papillae fill.

Thin phenotype

Thick phenotype

Need for tissue regeneration

Need for buccal tissue displacement

Zone Yes No Yes
Dz
B-L Straight or concave Straight or concave Straight or concave
Proximal Straight or concave Straight or concave Straight or concave
TZ
B-L Concave Straight Convex
Convex
Proximal Concave Straight (SF:CE;Al\gE ti?r?:i%r(-:eaise)
(PEA > 30 degrees)
cz
B-L Concave Convex Convex
Proximal Concave Convex Convex

AH = anatomical healer; B-L = buccolingual; CZ = cervical zone; DZ = deep zone; TZ = transitional zone; PEA = prosthesis emergence angle.

the 2017 Glossary of Prosthodontic
Terms Committee of the Academy of
Prosthodontics) is < 30 degrees (Fig
7).1921 |f either of these two conditions
are not satisfied, a straight or con-
cave proximal profile must be utilized
instead (Fig 7).

The design outlines for different
clinical scenarios of healed sites in
different zones are shown in Table 1.

Cervical zone

The buccolingual emergence profile
of the CZ is determined based on tis-
sue phenotype, and thus there are
two options:

Option 1: In cases with a thick
tissue phenotype, the CZ profile
must be convex with a narrow EA
(< 15 degrees) to properly support
the marginal tissue (Fig 5).>2"%7

Option 2: In cases with a thin
tissue phenotype, needing coronal
tissue migration, and/or receiving
simultaneous hard or soft tissue re-
generation procedures, the CZ pro-
file must be profoundly concave?'2224
(Fig 5).

Proximally, the CZ emergence
profile follows the same principles
as the TZ2'2¢ (Figs 6 and 7).
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Fig 8 (a) Side and

(b) front views of an AH
design for immediate
implant sites. A proper
3D implant platform
position allows the
design of an AH with

a profoundly concave
emergence profile de-
sign for both the CZ and
TZ, providing adequate
space to apply regener-
ative materials for tissue
support.

Subzenith AH Portion:
Immediate Implant Sites

In these cases, the DZ follows the
same directions as implants placed
in healed sites. The TZ and CZ are
profoundly concave to allow space
for the regenerative materials to both
fill and support the soft and hard tis-
sue zones during initial healing (Fig
8a).2"28 Interproximally, both CZ and
TZ maintain a straight or concave
profile that respects the critical proxi-
mal space (Fig 8b).2"2¢

Figures 9 and 10 show the clini-
cal application of the above direc-
tions in two clinical cases. The design
outlines for an implant AHs in fresh
extraction sites in different zones are
shown in Table 2.

Discussion

The different zones of the AH can
have significant biologic and esthetic
impacts in the short and long term.
Derks et al™® and Chen et al'® showed
that the microgap distance from the
abutment margin to the bone crest
can significantly impact the bone

crestal bone. Moreover, Souza et al”?
and Vela and Rodriguez'® described
that the EA and abutment shoulder
shape can affect the crestal bone and
the supracrestal soft tissue.

In accordance with the above in-
formation, the present article is the
first to provide standardized param-
eters with regards to the DZ com-
position, dimensions, and shape in
relation to the bone crest.*-1? With re-
gards to the buccolingual emergence
profile (EP) of the CZ, the shape-
selection process was simplified to
two design options with a narrow EA:
a convex profile for thick phenotype
cases and a concave profile for both
thin phenotype cases and immediate
implant sites.2'-2427 With regards to
the buccolingual EP of the TZ, three
options were recommended based
on tissue phenotype and whether
there is a need for horizontal soft
tissue volume enhancement.>21.24.29
Although the proposed directions
can be efficiently applied in cases
with a proper 3D implant platform
position and adequate supracrestal
soft tissue height,® a limitation is
that in nonideal cases, the clinician
must work to ensure that the final EP

shape for these zones must not lead
to overcontoured designs (expanding
further than the vertical zenith planes)
that can provoke tissue recession, nor
to ridge lap or uncleanable designs
that provoke peri-implant inflamma-
tion.

Serino and Strom?3 and Monje
et al* found that 74% and 77.2%, re-
spectively, of the implants affected
by peri-implantitis were associated
with poor prosthesis design that did
not allow proper access for plaque
control. The ridge lap design can
easily be avoided when the implant
platform is located deep enough
to allow, for these two zones, the
establishment of EAs that are
<90 degrees. Proximally, the emer-
gence profile of both the TZ and
CZ is substantially straight, some-
times concave, and the final choice
is determined based on the avail-
able proximal space.? However, for
cases requiring coronal papillae fill,
a convex proximal EP can be uti-
lized instead, as long as the critical
proximal space is still respected and
the PEA is < 30 degrees. Katafuchi
et al®® and Yi et al'” showed that
bone-level implants restored with
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Fig 9 Example clinical case 1. (a) Clinical view of a hopeless maxillary left central incisor. (b) A CBCT scan shows the planned implant
platform position and AH design. (c) Occlusal view after extraction of the hopeless tooth. An intermediate abutment (Connect, MIS) was
connected to the implant to provide the DZ of the AH. (d) Bone replacement xenograft (Cerabone, Botiss) and connective tissue graft
were placed to reconstruct the defective buccal plate. (e) Side view of the AH design; a concave shape was established for both the TZ
and CZ. (f) The AH was placed on the intermediate abutment. (g) The occlusal view at 4 months postoperative shows the created soft tis-
sue topography. (h) Facial view of the final prosthesis immediately after delivery.

prostheses comprising a PEA > 30
degrees are at higher risk for pre-
senting proximal bone loss and de-
veloping peri-implantitis when they
comprise a convex proximal pro-
file. However, a PEA > 30 degrees
was no longer a risk factor when
the proximal profile was straight or
concave."”

[t must be understood that the
proposed directions refer to the ini-
tial transmucosal contouring. The

soft tissue conditions must be re-
evaluated and taken into account
accordingly when designing the
corresponding zones of the final
prosthesis.

One major limitation of the pres-
ent article is that it is not a clinical
study but rather a set of directions
that reflect the interpretation of the
currently available scientific data and
the personal experience of the au-
thors. Clinical studies are needed

to validate the proposed clinical
directions.

Conclusions

This article provides clinical direc-
tions that can be applied during
implant planning and the design,
fabrication, and delivery of an AH
abutment (or temporary prosthe-
sis), aiming to achieve favorable
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Fig 10 Example clinical case 2. (a) Clinical view of a hopeless maxillary left central incisor. (b) A CBCT scan shows the planned implant
position, intermediate abutment selection, and TZ and CZ design. (c) Front and (d) side views of the AH. A concave design was utilized for
both the TZ and CZ. (e) Facial view of the soft tissue adaptation 3 months post implant placement. (f) The occlusal view at 3 months post-
operative shows the created soft tissue topography upon AH removal. (g) Facial view of the final prosthesis in place. (h) The radiographic
evaluation at 1 year postloading shows adequate maintenance of hard and soft tissue dimensions.

Design of Zones for Immediate Sites Zone Emergence angle
Dz DZ < 15 degrees
B-L Straight or concave TZ 0-90 degrees
Proximal Straight or concave Cz <15 degrees
TZ CZ = cervical zone; DZ = deep zone; TZ = transitional zone.
B-L Concave
Proximal Straight or concave
Ccz
B-L Concave
Proximal Concave

AH = anatomical healer; B-L = buccolingual; CZ = cervical zone; DZ = deep

zone; TZ = transitional zone.
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transmucosal tissue contouring for
single implant sites.
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