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Dear Reader,

_With 2012 drawing to a close, | would like to take a brief look back at the past and
share some thoughts with you.

While it sometimes appears that time flies by at a rapid pace, advancements in dentistry
have truly been rapid. Presumably, the extraordinary progress may not be felt as strongly by
dentists in the former Eastern Bloc countries, such as the Czech Republic, as it is by dentists
in Western Europe or the USA. However, nearly 20 years ago, most of our dental units worked
with pulleys and cables, while the offices were equipped with chairs that did not allow
treatment of a patientin a horizontal position.

From a global perspective, dentistry has undergone a series of significant changes.
Not long ago, there was only one company involved in CAD/CAM technology—intra-oral
scanning and milling of dental restorations in particular. Currently, there are nearly 10 intra-
oral scanners and at least 20 extra-oral laboratory scanners from which to choose. Today's
dentists can obtain intra-oral images from CBCT devices and we can manufacture implant
guides in-office while the patients wait—all of which was the realm of science fiction until
recently. | am grateful to be experiencing this exciting development.

Therefore, | am not sure that today we can still refer to 3-D technologies in dentistry
as "revolutionary” In some areas of dentistry, these technologies have already become a
diagnostic tool, or have even established themselves as a standard operating procedure.
That is one of the reasons we decided to build, and in May 2012 opened, the Czech Society of
CAD/CAM Dentistry (CSCD) Training Center. The centre is focused primarily on the practical
education of dentists and dental technicians in the use of CAD/CAM technologies and CBCT.
Inspired by the old Chinese proverb "It's better to see once than to hear a hundred times”,
we equipped the centre and the operating room with high-definition cameras and audio-
visual data channels.Thisallows the participants to view the live procedures in the classroom
(in the case of large audiences, the entire process can be shown in a nearby 3-D cinema).
In the centre's training laboratories, every course participant is equipped with his or her own
ready-to-useintra-oralscannerandaphantom head connected to the dental units—because
as dental professionals we all realise that without training and hands-on practice in proper
preparation all advantages of CAD/CAM technologies are meaningless.

[ wish you not only a perfect fit for your scans and millings, but also a fulfilling personal

and professional life in the upcoming year. | also sincerely hope to see you at some of the
practical courses in the Czech Republic soon!

With kind regards and best wishes,

Dr Josef Kunkela
President of the Czech Society of CAD/CAM Dentistry
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Dr Josef Kunkela
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Clinical and diagnostics
advantages of PreXion
3-D imaging system

Author_ Dr Dan McEowen, USA

Fig. 1_Saggital CBCT MPR showing
bone defect at point of dehiscence

of the implant coating.

Fig. 2_Periapical does not show the
sinus anatomy or the width of the bone.
Fig. 3_MPR showing post-op

of sinus graft and implant placement.
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_For nearly 100 years, dentists have relied on
2-D radiographic imaging for diagnosis and treat-
mentplanning. With the 1999 introduction of cone-
beam computed tomography (CBCT), all dentists
now have tools available for more accurate diag-
nosisand treatment.’

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

We have been limited in most cases toonly a buc-
cal-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 some-
times used by dentists, offering our first multiplaner
views.?

The adoption of 3-D cone-beam imaging is ap-
propriate and has important advantages for all
modalities of dentistry. From every specialist to
the general dentist, the increased amount of radi-
ographicinformation as well asincreased 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 vari-
ous flat panel arrays and sensors. The information
is converted to a series of axial slices by computed
tomography and stored as virtual anatomy in the
computer.

With the use of sophisticated software, the den-
tist is able to view information in several different
views, including: axial slices (head-to-toe orien-
tation), coronal slices (front-to-back orientation),
saggital slices (side-to-side orientation) all known
asmultiplaner 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 thickness
through the scan to view areas critical to the final
diagnosis.3®

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



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

Thisnearly endless ability to manip-
ulate the data aids in the diagnosis and
identification of disease, nerve canals,
sinus morphology, dental caries, bone
density, fractures, endodontic pa-
thology, implant placement criteria,
periodontal defects, bone pathology,
fracturedteeth,iatrogenictrauma, TMJ
morphology and disease, third-molar position and
many more healthy or diseased conditions.

_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 information became better known,
dentists of all branches began to see the value of
MPRs and 3-D renderings including periodontics,
endodontics, oral surgery, treatment of TMJ, ortho-
dontics, implantology and general dentistry."”8

Clinical periapical and panoramic radiographs
for the placement of implants can be misleading
with elongation, foreshortening, superimposition
and geometrically incorrect data.”# A look at the
implant in the periapical shows no obvious disease
toanexisting 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. Asurgi-
cal flap revealed a dehiscence of the coating of the
implant. Removal of the foreign body resulted in an
asymptomatic and healthy patient.

The evaluation of the available bone for the ini-
tial implant placement can be crucial for the long-
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term success of the case. If there isinadequate bone
available, grafting may be a necessity. CBCT studies
render the most accurate information available ata

low radiation dose. The periapical shows an obvious
lack of bone height, but does not show the buccal-
lingual dimensions or an accurate view of the sinus
morphology (Fig. 2).

The MPR view of the CBCT shows all necessary
measurementsto performthesinusliftand grafting
with the immediate placement of the implant fix-
ture (Fig.3). Three-dimensional views show the floor
of the sinus and any soft-tissue pathology (Fig. 4).
Having accurate measurementsin all dimensions is
an advantage of CBCT scanning.

_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 buccal and lingual
to the affected tooth making the image quality
poor.

Fig. 4_The 3-D CBCT showing
anatomy of the maxillary sinuses.
Fig. 5_Axial MPR showing mesial
buccal roots in first, second

and third molars.

Fig. 6_Periapical showing minimal
pathology with no radiolucency.
Fig. 7_Coronal MPR showing
ashortfill on the mesial lingual
and radiolucency.

Fig. 8_Saggital MPR showing
unfilled canal and radiolucency.
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Fig. 9_Periapical showing a normal
fill with a radiolucency.

Fig. 10_Coronal MPR showing the
superimposed lingual root unfilled.
Fig. 11_Coronal MPR showing nerve
between roots of the third molar.
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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).34

Post root-canal infection can be difficult to di-
agnose with the standard periapical. The endodon-
tic 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 palpation and pressure and
avoids this side of the mouth.

A periapical radiogragh shows minimal pathol-
ogy (Fig. 6). The roots appear to be filled and a small
puffofsealerextendsthrough theapexofthe mesial
roots. The distal root structure and fill appear nor-
mal. There is little indication of periapical radiolu-
cency only a widening of the periodontal ligaments
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
one canal is superimposed on the other (Fig. 9). Of-
ten, as viewed in this radiograph, we see periapical
pathology with an apparent normally filled canal.
CBCT scans allow dentists to look for pathology 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 confirms the diagnosis
and treatment can be completed (Fig. 10).

Today'sendodontists, 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 invasive nature, can
be better served using CBCT with MPR as well as 3-D
images. The ability to perform virtual surgery is a ben-
efit to both the doctor and the patient. Doctors have
theadvantage of seeing morphologyand landmarksin
real time and space with accurate measurements, and
patients will gain a better understanding of the prob-
lemsand thesolutions theirdoctorsare offering them.

Third-molar extractions can be risky based on
2-Dand panoramicradiographs. These radiographs
can often superimpose nerves and sinuses over root
structures. Dentists using 2-D radiographs must
often rely on experience to assess the risks of iatro-
genic trauma. The use of CBCT with MPRs and 3-D
images reduces any guessing as well as the chance
forany permanent damage to the patient. With the
adoption of CBCT, the judgment is based on solid
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
thenervecanaccuratelybeseen traversing between
the mesial buccal and mesial lingual root (Fig. 11).45

Othersurgical advantagesinclude the identifica-
tionand the position of supernumerary or impacted
teeth.Theimagesshow accurate positionsand 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 under-
stand what we are clinically describ-
ing. Using the 3-D portion of the CBCT
scan can improve the understanding
and acceptance of treatment plans.
The images are a picture of the problem
thatis owned by that patientand much
easier to understand by the layperson.
lllustrating 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 surgery that doctors cannot get using
the periapicals or panoramics. Studies have shown
that CBCT images are more accurate than pan-
oramic radiographs. For the periodontist placing
implants, the ability to measure bone density and
avoid important anatomy isimportant.4®

_Orthodontics

Orthodontists are beginning to adopt large
field-of-view CBCT. Recent studies show that linear
measurements of bony structures are more ac-
curate using CBCT and have less distortion than
currently used methods of measurement: lateral
cephalometric, posteroanterior (PA) and submen-
tovertex (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 boneandsize
ofarches, the orthodontistalso hasan accurate eval-
uation of the temporomandibular joint and position
of the condyles. Impacted teeth are easily identified
and position eitherbuccalorlingual can be confirmed
prior to movement or removal. Both MPRs and 3-D
projections give the clinician a complete picture of
the problems and the treatment course.

With a single CBCT scan, orthodontists can pro-
duce all of the information they need: panoramic,
cephalametric, PA, SMVT, tooth size and volume,
crowding evaluation 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, with
conebeam computed tomography, we are changing
the way we diagnose from 2-D to 3-D. The addition
of this technology will increase your diagnostic
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skills with better and more complete information
atyour disposal. As with any type of invasive diag-
nostic tool, clinicians should weigh the risk to ben-
efitin using CBCT scans.

Judicious use of CBCT and knowledge of patient's
lifetime dosesshouldalwaysbeaconsiderationaswell
as the availability of other diagnostic tests appropri-
ate for the problems of the patient. When adopting
new technology, training is paramount. Along with
training comes the responsibility of the doctor toread
and diagnose information from CBCT scans.

Do not avoid CBCT from lack of knowledge; in-
stead, take thisopportunity tobecome a better diag-
nostician and radiologist. As you review radiology
and pathology, your use of CBCT will aid in making
the mostaccurate diagnosisand the mostcomplete
treatment plans._

Editorial Note: A complete list of references is available
from the publisher.
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Fig. 12_The 3-D rendering showing
supernumary teeth and positions.
Fig. 13_The 3-D Rendering

with periodontal defects

and calculusbridge.
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