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A New Direction for Model-Based
Guided Implant Placement—Part 2

This second of a two-part series describes the use of CBCT cross-sectional imaging to acquire

buccolingual information needed for accurate implant placement.

By Lambert J. Stumpel, 111, DDS

n this second of a two-part
discussion of the 3D Click
Guide® (Idondivi, Inc.,
www.3dclickguide.com) for
model-based guided im-
plant placement, the author
describes the use of cone
beam computer tomography (CBCT)
cross-sectional imaging as an alterna-
tive to bone sounding to acquire the
buccolingual information needed for
accurate implant placement.

Computed Tomography

and Implants

In spiral computed tomography (CT),
an X-ray beam encircles the patient,
who is slowly moved through it to cap-
ture a series of slices. With CBCT, a
single cone that rotates around the
patient is projected, and the data are
captured on an opposing screen and
computed into a 3-dimensional (3-D)
data set. Due to their differences, there
are distinct positives and negatives to
each of these technologies. Compared
to spiral CT, CBCT needs less ionizing
radiation, is less affected by metal arti-
facts, has a smaller footprint, and costs
much less to purchase and operate; how-
ever, CBCT-generated images are less
defined, are prone to beam hardening,
cannot be used for Hounsfield density
measurements, and are volumetrically
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not as precise as those from spiral CT.'®
Yet the enthusiastic adoption of CBCT
inthe dental profession suggests that cli-
nicians accept its negatives and embrace
its positives. Very few dentists have had
formal education in the application of
this new technology, and consequently
tend to rely heavily on manufacturer-
supplied information. With that came
an enthusiastic proclamation of neces-
sity and words like “standard of care.” It
took an article in the New York Times®
to remind the profession of the disad-
vantages as well as the advantages. Since
then, it seems that there is a more bal-
anced view. New technology needs time
to prove thatitindeed does improve the
outcome of the delivered care enough to
warrant the additional cost in money,
time, and radiation.
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RADIOGRAPHIC EXAMPLES(.) An indicator pinin an 8.5-mm
osteotomy, showing about 4 mm to the canal on the radiograph.
(2.) Radiographic appearance, showing different radiopacity levels.

Of course, developments in other
fields might have an effect on the desir-
ability of employing CBCT. For exam-
ple, ifthere is 15 mm to the mandibular
canal and the clinician wants to place a
13-mm implant, then it is highly likely
that cross-sectional imaging does give
the needed peace of mind. While in the
past, 13 mm was the standard implant
length, most implant companies today
report that a majority of the implants
they sell now are 10 mm to 11.5 mm in
length. An ever-increasing body of liter-
ature is making the point that even 8.5-
mm implants work as well as the large
ones.'*® Some reports even describe
implants as short as 4 mm functioning
successfully.”” The reader can appreci-
ate the clinician who, with that 15 mm
to the mandibular canal, now wishes to

place a short implant but may find that
the safety margin toward the canal is so
generous that cross-sectional imaging
with CBCT does not add appreciable
peace of mind as it did in the example
of the 13-mm implant. Only the pas-
sage of time will show whether or not
itimproves the outcome. Clearly, tech-
nology will adapt to the needs of the
profession, the profession will adapt
to advances in technology, and third-
party insurers will carefully consider
whether such technology makes good
use of their insurance dollars.

CBCT and Model-Based
Guided Surgery

The purpose of this article is to describe
the utilization of cross-sectional CBCT
imaging specifically with the new 3D
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Click Guide, an economical, in-office,
fully restrictive surgical guide. As was
explained in Part 1 of this series, the
3D Click Guide is indicated for cases
requiring one to two implants—ie, par-
tially edentulous situations where the
guide is supported by the remaining
dentition; the clinical situation can be
bounded by teeth or free ended.
When planning the placement of a
dental implant, it is imperative to think
about it as an object in space, as it re-
quires consideration of the x, y, and z
planes—the mesiodistal, buccolingual,
and apico-coronal. The mesiodistal re-
lationship of the coronal parts of the teeth
isreadily available from a dental cast. The
mesiodistal information hidden from the
eye can be derived from a conventional
periapical radiograph. The apico-coronal
information can also be derived from a
periapical radiograph, but will need some
help to be reliable enough to be used for
measurements. The position of the top
of the implant, the implant shoulder,
is determined by the buccal margin of
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the gingiva. As current thinking put the
shoulder 2 mm to 3 mm below this mar-
gin, no X-rays are needed here.

Determining the correct length of
the implant depends on the philosophy
of the treating dentist. Periapical im-
ages can easily be elongated or short-
ened. An instrument of known length,
such as an indicator pin, can be placed
in the intentionally short initial oste-
otomy when the radiograph is exposed
(Figure 1). Because the deformation is
uniform, a precise indication of length
can be deduced. Again, if the planis to
use a short implant, less information
is needed, and therefore there is less
to image.

Next to discuss is the buccolingual
plane. In part 1, bone sounding was
explained as the technique of choice
for 95% of the one- and two-implant
cases treated by the author. The re-
maining 5% could not be treated based
onbone sounding and periapical infor-
mation alone, because there was not
enough information to safely perform

CLINICAL APPLICATION (3.) Patient positioned in CBCT machine, with
the full-arch VPS impression seated on maxillary arch. (4.) Partial Blu-
Mousse VPS impression seated for CBCT study. (5.) Fabrication of a
partial VPS impression on the master cast. Note that the denture tooth
can be used to indicate the desired prosthetic outcome. Adding barium
sulfate to acrylic will allow visualization on radiographs.




an osteotomy. In cases with advanced
bone resorption, there is either not
a sufficient amount of the bony crest
available to impress—even with the
previously described technique of
overextended VPS impression, or
the mandibular canal and the mental
foramen are not visible on periapical
X-rays even after taking a few from
different angles. Taking a CBCT is the
logical decision. The surgeon planning
asimultaneous sinus lift who feels the
need to acquire the information can
take a CBCT. However, in consider-
ation of the time, cost, and radiation
involved, CBCT should be taken only
when clearly necessary.2*?

A CBCT study shows hard tissues
and the shadow of soft tissues as long
as they are surrounded by hard tissue.
The pulpal tissue of the teeth is not vis-
ible, but the outline of the pulp cham-
ber is visible. The mandibular nerve is
not visible, but the cortical bone sur-
rounding it does appear on the CBCT,
making it possible to deduce where
the mandibular nerve is expected to
be. The proposed visualization tech-
nique allows very strong contrast to
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CBCT ACQUISITION (7.) CBCT of the same area; the patient now wears a
VPS impression, which shows clearly the space taken by soft tissue. In ad-
dition, the outline of the desired crown is related to the bone and soft tis-
sue. (8.) A simple tracing on a plastic sheet positioned onto the computer
screen of the cross-sectional CBCT image, which was set at 100% of the
size. Surface matching allows precise repositioning. (9.) Visualization of
the bone and soft tissue, but also the relationship with the makxillary sinus.

|

create a negative, much like the just-
discussed image of the mandibular
nerve. The concept is rather simple;
VPS impression material can be radi-
opaque, but not all materials are radi-
opaque to the same extent, and some
are not radiopaque at all (Figure 2).
The patient wears a VPS impression
during the CBCT exposure (Figure 3
and Figure 4). This can be the actual
impression, or a dedicated impression
made from a diagnostic cast (Figure
5). This simple technique shows a very
distinct space, which is visible between
the VPS material and the bone (Figure
6 and Figure 7). For the purpose of the
3D Click Guide fabrication, this space
would otherwise be measured with
the bone-sounding technique, as dis-
cussed in Part 1 of this series. Because
the surface of the VPS impression vis-
ible in the CBCT image is exactly simi-
lar to the surface of the cast, the two
can be exactly superimposed. Within
the CBCT software, simple measure-
ments can be made. Those measure-
ments are made at the same locations as
those used when bone sounding. Those
measurements are then transferred to




the cast. Additional information—eg,
location of the mandibular canal—can
be extrapolated and drawn as needed
(Figure 8 and Figure 9).

Clinical Case

An 80-year-old woman, who presented
with a missing lower molar, requested
an implant-supported replacement.
Advanced periodontal bone loss at site
No. 19 resulted in considerable resorp-
tion of the alveolar ridge after healing.
Although simple bone sounding is the
preferred data-gathering technique for
the author, in this case, there was insuf-
ficient information available to safely
perform an osteotomy. The decision
was made to gather additional infor-
mation with a CBCT study.

An intentionally overextended VPS
impression was made by placing a stiff
VPS putty material (ExaMix™, GC
America, www.gcamerica.com) in a
stock impression tray. The soft putty was
covered with a plastic wrap (Saran Wrap,
SC Johnson, www.saranbrands.com),
and the impression was seated. Finger
pressure was used to push the stiff putty
against the soft tissue, thus compressing
the soft tissue tightly against the bone.
Upon setting, the impression was re-
moved, and a small volume of freshly
mixed putty was added to the area sur-
rounding the edentulous site; it was cov-
ered with the plastic wrap, and the im-
pression was reseated. Again, finger
pressure was used to now overextend the
impression even more. Once set, the im-
pression was removed, the plastic wrap
discarded, and the putty impression was
loaded with injection-type VPS impres-
sion material (ExaMix). The tray was
then reseated. A CBCT volume was
taken while the injection VPS impression
material was setting (Figure 10) to ensure
that the impression was perfectly seated
while also saving time. The impression
was castin adedicated VPS casting mate-
rial (Blu-Mousse®/Mach-2®/Mach-
SLO™, Parkell, Inc., www.parkell.com).
Since the casting material is similar to the
impression material, a separating medi-
um was first applied (Release Anti-
Adhesive and Dry Lubricant, Cetylite
Industries, www.cetylite.com). Alterna
tively, one could cast the impression with
dental stone. A base former with a built-
in indexing system was used (Accu-trac’
tray-system, Colténe, Inc., www.coltene.
com) to allow reassembly of the cut cast.
Adual-layervacuformed carrier was cre-
ated by simultaneously heating and
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forming al-mm soft-guard material and
0.75-mm bondable material together
(Essix® A+ and model duplication mate-
rial, DENTSPLY Raintree Essix, www.
essix.com). Alternative carriers can be
thermoplastics (Tak Hydroplastic,
www.taksystems.com) or even a stiff
VPS bite-registration material.

The cast was sectioned 4 mm distal
of tooth No. 20. The data from the cor-
responding cross-sectional cut were
transferred to the cast. The ideal buc-
colingual axis was drawn onto the cast,
based on ascrew access hole in the cen-
tral fossa of the future crown. A small
hole was drilled at the desired location
of the shoulder of the implant. The pin
of the Bucco Lingual Positioner (BLP)
was placed in the hole, and the central
groove of the BLP was lined up with the
drawn implant axis. A drop of fast-set-
ting cyano-acrylate glue was applied to
lock the BLP in place (Figure 11). The
opposing part of the cast was adjusted
and the cast was reassembled into the
Accu-trac tray. At this point, the bucco-
lingual axis and the top of the implant
were irreversibly set, and the mesio-
distal could be determined without the

FIG.10
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risk of making inadvertent changes in
the buccolingual plane. The correction
slot in the crossbar of the wing assem-
bly fits snugly over the top of the BLP,
allowing mesiodistal rotation and me-
siodistal translation (Figure 12). Once
the correct mesiodistal position was
selected, the wings were irreversibly
connected to the vacuformed carrier
by means of ortho-acrylic (Orthoresin,
DENTSPLY International, www.
dentsply.com); then the cross-sectional
bar was removed, allowing placement
of arotation block. The surgical guide
was placed in the mouth and a periapi-
cal radiograph was exposed (Figure
13). Note that if the buccal and lingual
wings overlap and appear to be one, the
radiograph has been taken exactly per-
pendicular to the ridge, allowing a deci-
sion to be made because the image is of
acceptable diagnostic quality. In this
case, the trajectory was as desired, and
the 0° rotation block was selected, as
there was no need for rotation adjust-
ments by means of the 3° or 7° rotation
blocks (Figure 14). The surgical guide
was sterilized in a cold sterilizing so-
lution and the surgery was performed

CASE OUTCOME (10.) Considerable resorption rendered bone sounding inadequate for this case; CBCT with soft
tissue visualization was required. (11.) Tissue depths are measured in the CBCT software, transferred to the cast,
and the remainder of the mandibular body is drawn in. The Bucco Lingual Positioner (BLP) is placed at the desired
buccolingual position for the implant, but also at the desired position for the shoulder of the implant. (12.) The wing
assembly can translate and rotate to establish the desired mesiodistal position in relation to the neighboring tooth,
while maintaining the correct buccolingual position. (13.) The surgical guide is placed intraorally, snaps over the
height of contour, and is very stable without the need to hold it in place as with most computer-generated guides.
(14.) A periapical radiograph shows that the bucco and lingual RIRs overlap sufficiently to consider the image diag-
nostically adequate. The trajectory is as desired, so no rotational adjustment is needed; hence, a O° (green) rotation
block is selected. (15.) The osteotomy is developed with Universal Drill Guides (Idondivi, Inc.) and increasingly larger
drills with full depth control. The implant is placed as planned with a guided implant carrier.

per the manufacturer’s drilling pro-
tocol. A 8.5-mm x 4.3-mm implant
(NobelActive™ 4.3 x 10 mm, Nobel
Biocare, www.nobelbiocare.com) was
placed as planned (Figure 15).

Conclusion

Three-dimensional implant placement
is driven by an international peer-es-
tablished knowledge base of criteria.
The clinical execution in a freehand
or limited guided manner is still highly
dependent on individual operator skill.
Fully restrictive surgical guides allow
operators with less experience to place
implants expertly, and they enable ex-
perienced clinicians to do so more expe-
diently. Computer-generated surgical
guides are less economical for smaller
cases; hence the development of an
economical dedicated analog surgical
guide for one- and two-implant cases.
3D Click Guide is an in-office, model-
based surgical concept using data from
bone sounding measurements or, if de-
sired, CBCT.

Disclosure
Dr. Stumpel is the owner of Idondivi, Inc.
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