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INTERDISCIPLINARY TREATMENT

The 2B-3D rule for implant planning,
placement and restoration

1. What is biologic width?

Is there a golden rule for implant planning,
placement and restoration as the Newton'’s laws of
motion for force prediction? In order to answer this
question, one needs to refer back to the biologic
system which the implant site attempts to mimic.

In the human body, ectodermal tissue serves to
protect against invasion from bacteria and other
foreign materials. However, both teeth and dental
implants must penetrate this defensive barrier. The
natural seal that develops around both and protects
the alveolar bone from infection and disease, is
known as the biologic width." Around natural teeth,
the biologic width has been shown to consist of
approximately Tmm sulcular depth, Tmm junctional
epithelium, and Tmm connective tissue attachment
(Fig. 1)2°
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To summarize then, the biologic width is equal
to 3mm: Tmm sulcular depth, Tmm junctional
epithelium and Tmm connective tissue attachment
above the crestal bone. This is true on the broad
facial surface. In the proximal papillae area, the
correct biologic width increases to 4mm.*® This can
be measured on any tooth using the "sounding"
technique.

This "sounding" technique of the crestal bone is not
routinely practiced by most clinicians. However, for
anterior esthetic cases where the margin is desired
to remain subgingival, this "sounding" procedure
will ensure its long term stability and esthetics.
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W Fig. 1:

The biologic width is equal to 3mm: Tmm sulcular depth, Tmm juntional epithelium and Tmm connective tissue attachment
above the crestal bone. As a general rule, the implant head should be placed 3mm apical to the future labial gingival margin
position in order to allow development of the desired emergence profile, esthetics, and biologic width.
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The “Sounding” Procedures:

First, anesthetize the area to be sounded. Second,
use a narrow tipped periodontal probe, place it in
the sulcus and lean it away from the tooth while
keeping the tip against the enamel. Third, push
through the attachment apparatus until the crest
of bone is felt*® Finally, record three measurements
per facial tooth surface.

One should be aware that the crest of bone follows
the scallop of the cemento-enamal junction (CE))
but DOES NOT always follow that of the gingival
margin. Based on these measurements of the
teeth to be restored (proximals and center of facial),
one can predict how the tissue will respond post-
cementation of the new prostheses.** The goal is to
keep the prosthesis margin within the sulcular depth
without interfering with the junctional epithelium
and connective tissue attachment. *°

2. Does an implant need this defense
barrier-biologic width?
If a tooth needs a defense barrier to protect its
supporting alveolar bone, it is reasonable to assume
the same for an implant. Based on the study of
Berglundh T, et al.” the biologic width that develops
around implants at the time of abutment connection
has been shown to incorporate tissue zones of
similar dimensions which is Tmm sulcular depth,
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Tmm junctional epithelium, and Tmm connective
tissue attachment with insufficient principle fibers.
This concept of biologic width around implants has
been further investigated by Hermann JS, et al.” This
group evaluated the impact of the position of the
implant-abutment interface relative to the crestal
bone and periimplant tissues. The investigation
indicated that the biologic width around implants
differed according to the depth and position of the
interface. When the implant-abutment connection
was placed at the gingival level, supracrestal to
the alveolar bone (i.e, as in a conventional single-
stage implant placement),” the biologic width was
similar to that of natural dentition. When the
interface was placed at a deeper level (ie, as in a
standard submerged implant design),® however, the
biologic width increased accordingly. The primary
difference was found in the depth of the junctional
epithelium height, which extended just apical to the
interface. The sulcus depth and connective tissue
attachment width appeared stable regardless of
the level of interface. It was, therefore, determined
that implant placement with the implant-abutment
interface placed supracrestal to the bone facilitated
maintenance of the biologic width with minimal
apical bone resorption.”"

In the esthetic area, however, the prosthesis margin
should always be placed subgingivally, regardless of
whether the implant fixture is a one- or two-stage
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design. As a general rule, the implant head should
be placed 3mm apical to the future labial gingival
margin position in order to allow development of the
desired emergence profile and esthetics.””"* More
importantly, this rule of 3mm depth from the future
labial gingival margin is based on the biologic width
which develops around the implant. With 3mm in
depth from gingival margin, a defense barrier can
form and further protect the alveolar bone around
the implant which mimics natural dentition.”

3. Does buccal bone thickness affect
biologic width?
The answer is YES. Buccal bone thickness and
biologic width are inter-related. According to the
long-term clinical study by Grunder U, et al.,"*™
they concluded that to achieve a stable, optimal
esthetic result with implants, given the anticipation
of the circumferential bone resorption around the
implant heads," the thickness of the bone on the
buccal side of an implant should be at least 2mm."
When the bone is found to be insufficient, a bone
augmentation will be performed on the buccal side.
For a papilla between two adjacent implants to be
established, the inter-implant distance has to be
more than 3mm. The study further suggests that
additional bone on the buccal side of the papilla
is required in order to prevent black triangle.™
Grunder's conclusion" is based on the assumption
of the inevitable occurrence of circumferential bone
resorption around implant heads. Tarnow el al.,'
proved that a certain amount of bone resorption
occurred around implants as soon as the implant
was placed. On average, the first bone to implant

contact is about 1.5 to 2mm below the implant
shoulder shortly after implant exposure.”® This bone
resorption occurs not only in a vertical but also in a

horizontal direction." "

Can modern implant design'”"®

prevent
circumferential bone resorption around implant
heads? One promising solution involves the
concept of platform switching.” This is based on
the observation that, when the interface between
the implant shoulder and abutment is moved
horizontally away from the bone, bone resorption
does not occur. This might be the result of
distancing the contaminated microgap'® away from
the bone. To take a step further, the current morse
taper design of abutment with a conical seal can
dramatically reduce or eliminate this contaminated
microgap.”” Without the contaminated microgap,
infection due to the pumping effect of the microgap
and the consequential bone resorption can be
avoided. Therefore, the crest bone can be preserved.
In terms of bone preservation and preventing
gingiva recession, abutment with the capacity of
platform switching and a conical seal seems to be
the answer. However, clinical observation shows that
the labial gingiva recession will occur regardless the
type of implants used if the buccal bone thickness
is insufficient.” This begs another question: what
make the existing buccal bone stable? For example,
gingiva recession is rare in natural dentitions even
when the buccal bone thickness is less than Tmm.*
However, it is a common occurrence in implant sites
where buccal bone is thin. Why? The reason may be
due to the loss of supporting system or structure,
i.e., periodontal ligament (PDL). Without PDL, the
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buccal bone resorption will occur. This condition
has been well documented by Araujo and Lindhe.”
Beside the structure change, the nurturing system,
i.e., vascular supply, is also modified.”*** Makigusa
%25 had illustrated morphologic differences in the
distribution of the vascular network around marginal
gingiva between implant sites and natural dentitions
as the following.

The origins of these blood supply routes® in
marginal gingiva can be described as: (7) from the
periodontal ligament to the connective tissue,
(2) from the cancellous bone to the periodontal
ligament and then to the connective tissue, (3) from
the cortical bone directly to the connective tissue,
(4) from the apical mucosa directly to the marginal
gingiva (Fig. 2).

When implants replace lost teeth, and a new biologic

width develops after connecting conventional two-
stage implants to abutments, the overall blood
supply to the gingival connective tissue is reduced,
due to the lack of a periodontal ligament. Clinicians
should take this into consideration when planning
for implant placement, particularly in the esthetic
zone, where buccal gingival tissue recession is
common.”*?" The reduction in blood supply, first
after extraction and then after implant placement,
may lead to this loss of soft-tissue volume and
prompt implant and/or abutment exposure. Thus,
evaluation of the patient’s tissue biotype and bone
thickness should be performed during treatment
planning, with anticipations for the clinical outcome
adjusted accordingly. The thicker the native hard
and soft tissue are, the more robust the blood supply
can be expected after implant placement, with
enhanced expectations for esthetic success.

W Fig. 2:

The origins of these blood supply routes in marginal gingiva
are as follows:

(1) from the periodontal ligament to the connective tissue,

(2) from the cancellous bone to the periodontal ligament and
then to the connective tissue,

(3) from the cortical bone directly to the connective tissue, and
(4) from the apical mucosa directly to the marginal gingiva.

B Fig. 3:

After losing the periodontal ligament, blood supply around
dental implants is less than that around natural dentition
due to the loss of first route and second route of blood
supply. This may be the reason why Grunder consistently
found that 2mm of buccal bone thickness could prevent
gingiva recession. Because we can get a broader area of
blood supply.
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After losing the periodontal ligament, blood supply
around dental implants (Fig. 3) is reduced due to
the loss of first and second route® as well as the
result of a dynamic process of bone remodeling.
After implant placement, the biologic width must
be reestablished. As this occurs, circumferential
bone loss typically takes place around the implant's
coronal aspect up to the first implant thread. Also,
resorption in a palatal direction following tooth loss
leads to ridge thinning. The thin bone remaining on
the facial aspect of the implant tends to be cortical,
with significantly reduced vascularity. Furthermore,
in a thin ridge, there is rapid drop off (sloping) of the
buccal aspect of the crest, resulting in more of the
blood supply being positioned apically, where the
bone crest is wider and more cancellous. This may
be the reason why Grunder' consistently asserts
that 2mm buccal bone thickness proves to be
advantageous for preventing gingiva recession for
the broader area of blood supply.”

4. Conclusion: The 2B-3D rule

Based on the biologic evidence *** discussed above,
implants should be placed with 2mm buccal bone
thickness and 3mm in depth from future prostheses
margin to ensure the stability of implant restoration.
In short, the author summarizes the above principle
as the 2B-3D rule for ideal implant placement. What
is the 2B-3D rule? 2mm of buccal bone thickness
should be preserved before placing an implant 3mm
in depth from the future prosthesis cervical margin.
This 2B-3D rule is a practical guide, both for single
implants or full mouth rehabilitation,* to achieve
ideal implant positions. When these conditions could

not be satisfied at the time of implant placement,
bone augumentation, bone reduction, lingually
positioning implant or smaller diameter of implant
should be considered to ensure long-term stability
of both hard and soft tissues.'*
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