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Fig. 1: Saggital CBCT MPR showing
bone defect at point of dehiscence of
the implant coating.

Clinical and
diagnostic
advantages of
PreXion 3-D
imaging system

By Dan McEowen, DDS
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Chicago is the site for the ICOl’s 14th annual Implant Prosthetic Summer Symposium. (Photo/Christiane Ferret,
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Windy City welcomes ICOI Implant Prosthetic Symposium in August

By Craig Johnson, ICOI Executive Director

For nearly 100 years, dentists have
relied on 2-D radiographic imaging for
diagnosis and treatment planning. With
the 1999 introduction of cone-beam
computed tomography (CBCT), all den-
tists now have tools available for more
accurate diagnosis and treatment.!

The ability to look at a tooth in any
direction and orientation, as well as
in 3-D, eliminates much of the guess-
work commonly experienced with
2-D radiographs.

We have been limited in most
cases to only a buccal-lingual view
provided by periapicals, bitewings
and panoramic radiographs with the
occasional axial view of an occlusal
film. Medical CT scans and images
began in the early 1970s and were
sometimes used by dentists, offering
our first multi-planer views.?

The adoption of 3-D cone-beam
imaging is appropriate and has
important advantages for all modali-
ties of dentistry. From every specialist
to the general dentist, the increased
amount of radiographic information
as well as increased accuracy will aid
in the most sound diagnosis possible.

CBCT description

CBCT is a single or partial rotation
of an X-ray source around the head,
capturing X-rays on various flat panel
arrays and sensors. The information is
converted to a series of axial slices by
computed tomography and stored as
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The International Congress of
Oral Implantologists (ICOI) will
return to one of its favorite locales
for its 14th annual Implant Prosthet-
ic Summer Symposium. The dates to
add to your calendar are Aug. 18-20,

and the venue will be the Downtown
Marriott Hotel on Michigan Avenue
in the heart of Chicago. Just steps
from the famous Navy Pier and the
excitement of summer in the city,
this meeting promises both educa-
tional enrichment and social oppor-
tunities.

The Chicago program’s goal is
about education for everyone on
the implant team. Formulated with
the original vision of ICOI’s Implant
Prosthetic Symposium, the mis-
sion is to highlight the restorative
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JOI: Gene combination identified as
risk factor in success of dental implants

The health of the surrounding
tissue affects the success of a dental
implant. Identifying and reducing
risk factors is therefore a key step in
the implant process. Now a combina-
tion of genes has been identified as
a possible indicator of greater tissue
destruction leading to negative out-
comes for implants.

The authors of an article in the
Journal of Oral Implantology report
on a study of individuals with the
combination of interleukin (IL)-1
allele 2 at I1.-1A-889 and IL.-1B+3954.
These people are “genotype positive”
and susceptible to increased peri-
odontal tissue destruction.

Peri-implantitis, or the process
of tissue inflammation and destruc-
tion around failing implants, is very
similar to periodontal disease. The
researchers sought to find any asso-
ciation of these genotypes with the
severity of peri-implantitis progres-
sion and the effect of this combina-

tion on treatment outcomes.

This study compared two groups
of patients, all of whom had implants.
The first group consisted of 25
patients with peri-implantitis, while
the second group of 25 patients had
healthy tissue. Seventeen patients
from the first group and five from the
second group were genotype positive.

Patients in the first group, those
with peri-implantitis, took part in
a treatment and maintenance pro-
gram. The genotype-positive patients
in this group experienced greater
periodontal tissue destruction and
increased discharge from tissues.
The genotype-negative patients
responded better to treatment. Sta-
tistically significant differences were
noted between the groups.

The combination of these two
alleles in patients with inflamed peri-
odontal tissues denotes a risk fac-
tor that can lead to further tissue
destruction. Patients with the specific

genotype can have exaggerated local
inflammation. Gene polymorphism
may affect the outcomes of treatment
for peri-implantitis in genotype-pos-
itive people and affect the long-term
success of implants.

Full text of the article, “The Effect
of Interleukin-1 Allele 2 Genotype (IL-
1a-889 and IL.-1h+3954) on the Indi-
vidual’s Susceptibility to Peri-Implan-
titis: Case-Control Study,” Journal of
Oral Implantology, Vol. 37, No. 3, 2011,
is available at hitp://allenpress.com/
publications/journals/orim.

About the Journal of Oral
Implantology

The Journal of Oral Implantology is
the official publication of the Ameri-
can Academy of Implant Dentistry
and of the American Academy of
Implant Prosthodontics. For more
information about the journal or
society, visit wwuw.joionline.org/
orimonline/?request=index-htmil.
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aspects of implant dentistry, with a
focus on expanding technologies that
enhance the daily practice for the
GP, the specialist, dental auxiliary
and dental laboratory technician.

The scientific program will begin
on Thursday afternoon, Aug. 18, with
a focus on the latest in esthetics and
prosthetic reconstruction techniques.
Friday will deal with recent innova-
tions in guided surgery applications
and treatment of the atrophic patient
as presented from the clinician and
laboratory technician perspective.

The program will conclude on
Saturday with presentations on
occlusion, over-denture concepts,
complications and advancements in
restorative components.

Dr. Scott Ganz has arranged the
scientific program, which features
speakers including Drs. Natalie
Wong, Michael Moskovitch, Philippe

Russe, Lampert Stumpel, Thomas
Balshi, Dwayne Kareteew, Michael
Pikos, Jack Krauser, Konstantinos
Valavanis, Barry Goldenberg, Aldo
Leopardi, Carl Misch, Paul Wiegel,
Marius Steigmann, Hom-Lay Wang,
Ady Palti, Zeev Ormianer, Roberto
Marra and dental technicians Ste-
phen Balshi, Renzo Casellini and
Ulrich Hauschild and many more.
The ICOI is an ADA CERP and
AGD PACE Recognized Provider.
This symposium is designated for 19
continuing education credits.
Preceding the general session,
there will be six pre-symposium
workshops on Thursday morning
offered by the two Gold sponsors,
Nobel Biocare and Osstell, and the
five Silver sponsors, BioHorizons,
Dentsply Tulsa Dental Specialties,
Implant Direct, Osteogenics and
PreXion. For complete information
on these courses and on the meeting
in general, visit ICOI's web site at

WWww.icoi.org.

In addition, ICOI will continue to
hold its Table Clinic/Poster Presenta-
tion competition for delegates at all
levels of experience. These will take
place Thursday evening during the
Welcome Reception in the Exhibition
Hall.

ICOP’s auxiliary section (ADIA)
will also hold a two-and-a-half-day
program (in tandem with the doc-
tors program), which will include
its full-day certification programs
for hygienists, dental assistants and
practice management staff members.

Delegates should make sure to
contact the host hotel, the Down-
town Marriott on Michigan Avenue,
as rooms are going fast.

To contact the Marriott, call (800)
266-9432, or visit www.icoi.org, and
make reservations online. But do so
today.

We want to see you this August in
that Toddelin’ Town, Chicago. Il
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virtual anatomy in the computer.

With the use of sophisticated soft-
ware, the dentist is able to view infor-
mation in several different views,
including: axial slices (head-to-toe
orientation), coronal slices (front-
to-back orientation), saggital slices
(side-to-side orientation) all known
as multi-planer reconstructions
(MPR). The thickness of each slice
can be varied to include more or less
information.

Because the voxels (volumetric
pixels 3-D) are isotropic, other MPR
images can be generated by slices
drawn at any angle, curve or thick-
ness through the scan to view areas
critical to the final diagnosis.>®

The final view offered by CBCT is
a 3-D view that can be rotated and
viewed in any direction.

Once again through software
manipulation, 3-D images can be
viewed as conventional radiographs,
maximum intensity projections
(MIP), soft-tissue projections and a
variety other views.

This nearly endless ability to
manipulate the data aids in the diag-
nosis and identification of disease,
nerve canals, sinus morphology, den-
tal caries, bone density, fractures,
endodontic pathology, implant place-
ment criteria, periodontal defects,
bone pathology, fractured teeth, iat-
rogenic trauma, TMJ morphology
and disease, third-molar position and
many more healthy or diseased con-
ditions.

L

Fig. 2: Periapical does not show the
sinus anatomy or the width of the bone.

Fig. 4: The 3-D CBCT showing anat-
omy of the maxillary sinuses.

Early CBCT adoption with

implants

The first and primary use of CBCT for
early adopters was implant placement.
As the scope and the value of the infor-
mation became better known, dentists
of all branches began to see the value

Fig. 3: MPR showing post op of
sinus graft and implant placement.

Fig. 5: Axial MPR showing mesial buccal
roots in first, second and third molars.

of MPRs and 3-D renderings includ-
ing periodontics, endodontics, oral sur-
gery, treatment of TMJ, orthodontics,
implantology and general dentistry."”8

Clinical peri-apical and panoram-
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Tell us
what
you
think!

send us an

Do you have general comments or criticism you
would like to share? Is there a particular topic
you would like to see more articles about? Let us
know by e-mailing us at feedback@dental-tribune.
com. If you would like to make any change to your

subscription (name, address or to opt out) please

e-mail at database@dental-tribune.
com and be sure to include which publication you
are referring to. Also, please note that subscription
changes can take up to six weeks to process.

J§l Corrections

Implant Tribune strives to
maintain the utmost accu-
racy in its news and clinical
reports. If you find a factual
error or content that requires
clarification, please report the
details to Managing Editor
Sierra Rendon at s.rendon@
dental-tribune.com.
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ic radiographs for the placement of
implants can be misleading with elon-
gation, foreshortening, superimposition
and geometrically incorrect data.™® A
look at the implant in the periapical
shows no obvious disease to an existing
integrated implant. Clinically, a buccal
fistula was present with exudate and
slight pain. The CBCT scan (Fig. 1)
reveals a more accurate view showing
a buccal defect on a saggital MPR. A sur-
gical flap revealed a dehiscence of the
coating of the implant. Removal of the
foreign body resulted in an asymptom-
atic and healthy patient

The evaluation of the available bone
for the initial implant placement can be
crucial for the long-term success of the
case. If there is inadequate bone avail-
able, grafting may be a necessity. CBCT
studies render the most accurate infor-
mation available at a low radiation dose.
The periapical shows an obvious lack of
bone height, but does not show the buc-
cal-lingual dimensions or an accurate
view of the sinus morphology (Fig. 2).

The MPR view of the CBCT shows
all necessary measurements to per-
form the sinus lift and grafting with the
immediate placement of the implant
fixture (Fig. 3). 3-D views show the
floor of the sinus and any soft-tissue
pathology (Fig. 4). Having accurate
measurements in all dimensions is an
advantage of CBCT scanning.

AD

Fig. 6: Periapical showing minimal
pathology with no radiolucency.

CBCT and endodontics

Endodontics is a field that is rapidly
adopting the use of CBCT and for
good reason. The inherent geometric
deficiencies of 2-D radiographs make
the CBCT scan a valuable adjunct to
investigate the root morphology in both
3-D and MPR. The typical periapical
will show superimposed canals in the
anteriors, bicuspids and molars as well
as unwanted bone densities both buc-
cal and lingual to the affected tooth
making the image quality poor.

The ability to view MPR slices in
cross-section, long axis and oblique
directions gives the ability to follow all
canals in any direction and show their
relationship and measurements from
other known structures. This virtual tour
of the root morphology is a great benefit
to the final treatment outcome (Fig. 5).*

Post root-canal infection can be dif-
ficult to diagnose with the standard peri-
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Fig. 7: Coronal MPR showing a
short fill on the mesial lingual and
radiolucency.

. ok

Fig. 9: Periapical showing a normal
JSill with a radiolucency.

apical. The endodontic fills may appear
to be normal even though other clinical
findings and symptoms are abnormal.
The patient presents several months post
root-canal treatment with pain on palpa-
tion and pressure and avoids this side
of the mouth. A periapical radiogragh
shows minimal pathology (Fig. 6). The
roots appear to be filled and a small puff
of sealer extends through the apex of the
mesial roots. The distal root structure
and fill appear normal. There is little
indication of periapical radiolucency
only a widening of the periodontal liga-
ments of the mesial roots.

A CBCT scan reveals a completely
different picture. The coronal MPR
reveals a short fill near the apex of the
mesial lingual root and a large radio-
lucency (Figs. 7, 8) not visible on the
periapical radiograph (Fig. 6).

Missed canals are difficult to see
in a buccal-lingual projection of the
periapical radiograph as on canal is
superimposed on the other (Fig. 9).
Often, as viewed in this radiograph,
we see periapical pathology with an
apparent normally filled canal. CBCT
scans allow dentists to look for pathol-
ogy in MPR planes to identify the actual
problem before invasive procedures
are performed on the patient. The axial
view shows a lingual canal exists and
is untreated. The coronal view con-
firms the diagnosis and treatment can
be completed (Fig. 10).

Today’s endodontists, as well as
general dentists, are benefiting from
the diagnostic capabilities of the high-
resolution CBCT scanners available
over conventional 2-D periapical.>$

Oral surgery

Oral surgery, with its inherent inva-
sive nature, can be better served using
CBCT with MPR as well as 3-D images.
The ability to perform virtual surgery
is a benefit to both the doctor and the
patient. Doctors have the advantage of
seeing morphology and landmarks in
real time and space with accurate mea-
surements, and patients will gain a bet-

Fig. 8: Saggital MPR showing
unfilled canal and radiolucency.

Fig. 10: Coronal MPR showing the
superimposed lingual root unfilled.

Fig. 11: Coronal MPR showing nerve
between roots of the third molar.

Fig. 12: The 3-D rendering showing
supernumary teeth and positions.

ter understanding of the problems and
the solutions their doctors are offering
them.

Third-molar extractions can be risky
based on 2-D and panoramic radio-
graphs. These radiographs can often
superimpose nerves and sinuses over
root structures. Dentists using 2-D radio-
graphs must often rely on experience
to assess the risks of iatrogenic trauma.
The use of CBCT with MPRs and 3-D
images reduces any guessing as well
as the chance for any permanent dam-
age to the patient. With the adoption of
CBCT, the judgment is based on solid
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evidence and the risk will decrease.

A panorex of the superimosed third
molars gave no solid evidence the
canal lies between the roots. It is only
with the use of CBCT and the MPRs
that the nerve can accurately be seen
traversing between the mesial buccal
and mesial lingual root (Fig. 11).*°

Other surgical advantages include
the identification and the position of
supernumerary or impacted teeth.
The images show accurate positions
and show definitive morphology that
will aid in removal of the proper teeth
(Fig. 12). Knowing the exact position
of many of these teeth is a benefit to
both the doctor and patient. It will
lead to the most precise surgical path
and the least invasive procedure.

Periodontics
The explanation of periodontal problems
are often misunderstood by the patient.
As doctors we talk about pockets, point
to X-rays and propose treatment only to
have patients refuse treatment because
they do not understand what we are
clinically describing. Using the 3-D por-
tion of the CBCT scan can improve the
understanding and acceptance of treat-
ment plans. The images are a picture
of the problem that is owned by that
patient and much easier to understand
by the layperson. llustrating periodontal
defects and pockets allows the patient to
better participate in the process (Fig. 13).
The MPRs and the 3-D projections aid
in surgical planning for periodontists,
allowing for accurate measurements
and bone analysis prior to osseous sur-
gery that doctors can not get using the
periapicals or panoramics. Studies have
shown that CBCT images are more
accurate than panoramic radiographs.
For the periodontist placing implants,
the ability to measure bone density and
avoid important anatomy is important.**

Orthodontics

Orthodontists are beginning to adopt
large field-of-view CBCT. Recent stud-
ies show that linear measurements
of bony structures are more accurate
using CBCT and have less distortion
than currently used methods of mea-
surement: lateral cephalometric, pos-
teroanterior (PA) and submentovertex
(SMVT).5 Accurate measurements of
tooth volume and tooth position can
aid in accelerated treatment times and
more precise treatment.

Along with tooth position, density of
bone and size of arches, the orthodon-
tist also has an accurate evaluation of
the temporomandibular joint and posi-
tion of the condyles. Impacted teeth
are easily identified and position either
buccal or lingual can be confirmed
prior to movement or removal. Both
MPRs and 3-D projections give the doc-
tor a complete picture of the problems
and the treatment course. With a single
CBCT scan, the orthodontist can pro-
duce all of the information they need:
panoramic, cephalametric, PA, SMVT,
tooth size and volume, crowding evalu-
ation in any plane, TMJ evaluation
and airway analysis, all with both soft-
tissue and skeletal information.>

Conclusion
We treat our patients in 3-D, and now,

' e I :
Fig. 13: The 3-D Rendering with peri-
odontal defects and calculus bridge.

with cone-beam computed tomogra-
phy, we are changing the way we
diagnose from 2-D to 3-D. The addition
of this technology will increase your
diagnostic skills with better and more
complete information at your disposal.
As with any type of invasive diagnostic

tool, doctors should weigh the risk to
benefit in using CBCT scans.

Judicious use of CBCT and knowl-
edge of patient’s lifetime doses should
always be a consideration as well
as the availability of other diagnostic
tests appropriate for the problems of
the patient. When adopting new tech-
nology, training is paramount. Along
with training comes the responsibil-
ity of the doctor to read and diagnose
information from CBCT scans.

Do not avoid CBCT from lack of
knowledge; instead, take this opportu-
nity to become a better diagnostician
and radiologist. As you review radiol-
ogy and pathology, your use of CBCT
will aid in making the most accu-
rate diagnosis and the most complete
treatment plans. [l

References available upon request
JSrom the publisher.
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Overdenture Abutments have been targeted in Zest Anchor Company’s recent journal advertisements,
demonstrating that compatible attachments offering significant cost savings are a threat to Zest's
dominant position in the overdenture attachment market. Discover the full story on GPS™ below.
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i AND COMPATIBILITY

Attachment System

GPS™ accommodates the greatest degree of relative
divergence available on the market.

: ‘GoDirect™ Implant
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www.implantdirect.com | 888-649-6425

Visit us at booth #402 at the ICOIl Implant Symposium @




