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Microbial Infections And Occlusal Overload...
Surgical Management Of The Palato-Radicular Groove...

A Computerized Tomography (CT) Scan Appliance For
Optimal Presurgical And Preprosthetic Planning Of The Implant Patient

A Conservative Alternate To Single Tooth Replacement...
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Bond Strength Of A Veneering Porcelain Using
Newer Generation Adhesive Systems
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e After initial curing, the appliance is
placed into a pressure pot for com-
plete curing.

* [Excessacrylic is trimmed, but
enough acrylic is left to index the op-
posing teeth so that the patient will
not slide his teeth and will still re-
main comfortable and immobile.?*

For the Edentulous Arch:

Atrial denture is fabricated and dupli-
cated in clear autopolymerizing acrylic.

* Grooves are prepared and filled
with gutta percha as in the partially
edentulous patient.

*  All potential implant sites should
be marked in the edentulous pa-
tient. This may mean placing
markers in 12 to 14 teeth.

¢ Since this may be confusing on the
CT scan, an additional set of grooves
is added to help in identifying spe-
cific tooth positions on the scan.,

¢ This fourth set of grooves begins ap-
proximately 2 mm below or above
the CEJ in the denture phlange and
runs vertically to the end of the
phlange. This set should be placed
by only 6 teeth.

*  The positions to be marked are the
right and left second premolars,
right and left cuspids, and the right
and left central incisors.

® These grooves are also filled with
gutta percha (Figure 11).

DISCUSSION

The patient wears this appliance during
the CT scan procedure. Accurate mea-
surements may now be made on all im-
ages seen. The radiopaque gutta percha
line, which parallels the patient’s plane of
occlusion, may be easily seen by the CT
technologist both clinically and radio-
graphically. The technologist positions
the patient’s head so that the gutta per-
cha line (parallel to the patient’s plane of
occlusion) is parallel to an infra-red
beam emitted by the CT scanner; this
beam is coincident with the transaxial
scan plane. The technologist then takes
a scout image which is displayed on a
monitor. The gutta percha line is seen as
a radiopaque line on the scout image
(Figure 12). A series of dotted lines also
appear on the monitor. These lines par-
allel the orientation of the axial slices
that are going to be taken. The ra-
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diopaque gutta percha line should be
parallel to these lines. If they are not, the
patient’s head has to be reoriented so
that the lines are parallel; the technolo-
gist confirms this with a second scout
film. All axial slices are now parallel to
the anticipated final plane of occlusion
and, therefore, all measurements on the
reformatted images (vertical cross-sec-
tions) are accurate in the direction of the
anticipated implant placement.

Fabrication of a single appliance which
stabilizes the mandible and maxilla prevents
movement which causes distorted images.
The scanning procedure lasts 20 to 30 min-
utes, less if the patient is dynamically
scanned {without time between slices). The
patient may require 1/3 to 2/3 rad radiation
to the exposed area. The beam collimation
of the CT scanner is very fine, with very
little scatter of radiation to unexposed areas.
By dynamically scanning the patient, the
process may be cut to as little as 5 minutes,
without detraction from data quality. The
patient must remain immobilized in a sin-
gle fixed position the entire period of time.
Therefore, in order to avoid muscle fatigue,
the appliance is made at the patient’s
resting vertical dimension, to allow the pa-
tient a more comfortable position in which
to be immobilized (Figure 13).

Claustrophobic patients may have to
be sedated for the CT-scan. There are no
other contraindications to the procedure,
and the cost of the procedure varies in
different regions of the country.

Vertical gutta-percha lines accom-
plish several tasks. They are seen on the
panoramic and cross-sectional views and
may be used as markers to make measure-
ments during surgery. This is done by ori-
enting all measurements to and from a
specific marker on the film and then using
this same appliance at the time of surgery.
All measurements are then made clinically
from the marker on the appliance. The
vertical marking lines have a second im-
portant function. If they are placed down
the long axis of a specific tooth through
the mid-facial point, several things can be
learned: The inclination of the bone and
the anticipated implant placement may be
seen, as it relates to the orientation and po-
sition of the desired tooth in the final
restoration (Figure 14).

Decisions may be made as to whether
that position will be restorable or aestheti-
cally acceptable. Gutta percha points may

be placed at every proposed implant Jo¢.
tion to help identify potential implant ay-
gulation problems on the vertical croge-
sectional slices. The gutta percha lipe
through the occlusal surface will show the
position of the center of the restoration g
it relates to the available bone. Gutta-pey-
cha is used as the radiopaque markey, dy
to its easy manipulation, low cost, accesgj-
bility, and because it does not cause distoy-
tion of the CT images. Except for tit,-
nium, metals do cause distortion.

After all the measurements of bopye
have been made, implant sizes and locg-
tions may be selected. Three-dimensiong
implant forms of those sizes can be gep-
erated on the computer. The surgegn
and restorative dentist can place thege
forms into the proposed implant location
and visualize in 3 dimensions the surgical
and prosthetic implications of that im-
plant size location and angulation. Ry
seeing available bone, implant position
and the position of prosthetic restoration
all in the same picture, it can be easily de-
cided if this is prosthetically and surgically
acceptable. These implant forms can
then be moved to any position by use of 2
mouse until its optimal position is
achieved. Photographs of this can be
made and used as a blueprint for the suy-
geon during surgery for ideal implant
placement. The restorative dentist wi]l
preoperatively know of any prosthetic
compromises he/she might have to malke
(Figures 15 through 18).

This appliance may now also serve as
a surgical template. A lingual or palatal
window is cut through the acrylic,
leaving just the facings of those teeth to
guide the inclination and location of the
implant placement. This surgical guide
along with the radiographic blueprint,
decided upon by the surgeon and restora-
tive dentist, leave it only to the technical
ability of the surgeon to properly place
the implants.

CONCLUSION

The combination of a CT scanner and spe-
cial dental software provides considerable
presurgical planning information if the pa-
tient is scanned properly. To facilitate this,
an appliance should be fabricated which
provides guidance to the CT technologist
on proper patient head orientation, immo-
bilizes the patient’s jaws in a comfortable
position, allows correlation of information
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seen in the scan to clinical application, and
demonstrates the proposed prosthetic
treatment plan as it relates to available
bone and, therefore, implant position.
Precise presurgical planning allows pre-
dictable and aesthetic restorations.
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“The 10 multiple choice questions for

this exercise are based on the article

. .“A CT scan appliance for optimal

—
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presurgical and preprosthetic planning
of the implant patient” by Michael
Klein, DDS, A. Norman Cranin, DDS,
and Aram Sirakian, DMD. This arti-
cle is on Pages 33-39. Answers for
this exercise will be published in the
September, 1993, issue of PP&A.

i reader with  the extended application of CT
' scans and the use and fabrication of an orien-
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The CT scan can be used to evaluate:

a. Bone width.

b. Bone height.

¢. Location of vital structures.
d. All of the above.

CT scan views are called:
a. Cross-sectional view.
b. Panoramic view.

¢. Axial view.

d. All of the above.

Axial slice thickness for dental
implant evaluation is:

a. 0.15 mm

b. 1.5 mm

¢. 15 mm

d. 150 mm

Wavy images are caused by:
a. Patient movement.

b. Scanner movement.

c. Computer error.

d. All of the above.

CT scan measurements that do not
correlate to clinical measurements

occur because:
a. The patient moved.

b. The cross-sectional plane orientation

was not the same as the clinical
plane.

c¢. CT scans are not accurate.

d. All of the above.

The patient should be scanned so

that the axial plane is:

a. Parallel to the patient’s
occlusal plane.

b. Perpendicular to the patient’s
occlusal plane.

c¢. Parallel to the patient’s
mandibular inferior border.

d. Perpendicular to the patient’s
mandibular inferior border.

_ tation and immobilization appliance. This
exercise provides the reader with:

Understanding of the stabilization il
procedure. i
Ability to implement the procedure for
the optimum accuracy in preplanning
implants.

7. Patients must be scanned with a
CT appliance: |
a. To get accurate clinical !
measurements. !
b. To prevent patient movement.
¢. To determine potential j
prosthetic outcome. :
d. All of the above.

8. The CT appliance:

a. May be converted to a surgical
template.

b. Is used for the scan and then
discarded.

¢. May be adjusted and used for
more than one patient.

d. Ts only necessary for completely
edentulous patients.

The radiopaque markers in the ‘

CT appliance: i

a. Demonstrate the position of
the buccal facing of the
potential restoration.

b. Demonstrate the position of

the center of the potential

restoration.

Aid in correct surgical

placement of the implant.

All of the above.
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10. Three-dimensional implant i
simulation on the CT scan: I
a. Is only a prosthetic tool. -'
b. Allows the surgeon and -!
restorative dentist to make i
presurgical decisions. :
¢. Is only a surgical tool.

d. All of the above.
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