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Threedi mensiona model ssimulationisan inte-
gral part of conventional orthognathic surgical
treatment.X® In some cases it can be performed on
asimple hinge articulator, while in others aface-
bow and semiadjustable articul ator are required.®®
Even with proper presurgical planning,®® how-
ever, orthodontic preparation can be imprecise,
and the tooth positions may interfere with surgical
movement of the jaws.

This article describes an experimental pro-
tocol designed to optimize presurgical orthodon-
tic treatment.

Presurgical Treatment Planning

Thefollowing steps aretraditionaly involved
in presurgical orthodontic planning when a semi-
adjustable articulator is used™ (Fig. 1):

1. To obtain afacebow record of the plaster casts
for mounting on the semiadjustable articulator,
take a cusp-tip impression of the maxillary teeth,
using two thicknesses of softened wax on a bite

fork. Place the facebow assembly on the articula-
tor, and position the maxillary cast on the bite fork.
Mount the maxillary cast on the upper part of the
articulator with plaster. Using awax bite registra-
tion taken in centric relation, place the mandibular
cast on the lower part of the articulator (Fig. 2).
2. Trace the lateral, anteroposterior, and pano-
ramic radiographs (Fig. 3). Plan the linear and
rotational skeletal movements in all three planes
of space using a Visualized Treatment Objective
(VTO) tracing® ™ (Fig. 4). In addition, construct
regional VTOsto predict the required tooth move-
ments, taking facial and dental estheticsinto con-
Sideration.

3. Performmodel surgery on the articulator, based
on the cephalometric and esthetic planning (Fig.
5). Measure the surgical movements in the hori-
zontal, frontal, and midsagittal planes; when they
coincide with the planned cephal ometric measure-
ments, apply thermoplastic glue over the model
dlices to stabilize the casts in their final position.
Send the casts to the laboratory for preparation of

Fig. 1 16-year-old female patient before surgical-orthodontic treatment.
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Fig. 2 Models mounted on articulator.

the presurgical diagnostic setup'® (Fig. 6).

We have added the following two steps to
help the clinician visualize the results of the pre-
surgical treatment plan and thus optimize ortho-
dontic preparation for surgery:

4. Reproduce the original skeletal discrepancies
on the articulator to show the final desired tooth
positions before surgery, based on the measure-
ments made in model surgery (Fig. 7). The ther-
moplastic glue will allow disassembly and
repositioning of the casts.

5. Fabricate upper and lower occlusal splints by
tightly forming 1mm-thick thermoplastic material
(Biocryl*) over the teeth on each cast in a pres-
sure-thermoforming machine (Biostar*) (Fig. 8).
Use abur to cut the acrylic away from the buccal
surfaces of the teeth, leaving only short buccal
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extensions. Remove the upper and lower splints
from the casts, and glue them together with resin
in the presurgical setup relationship (Fig. 9). The
same procedure can be followed if there are brack-
ets on the patient’s teeth, with the splint trimmed
at the bracket |ocations as required.

Obvioudly, the splintswill not fit properly at
the beginning of presurgical orthodontic treatment.
At each appointment, the orthodontist places the
splints in the patient’s mouth to verify that tooth
movements are progressing as planned; bracket
positions can then be adjusted if necessary. When
the splints fit well, the presurgical orthodontic
preparation is complete. A new set of records is

*Great Lakes Orthodontics, Ltd., 200 Cooper Ave., PO. Box 5111,
Tonawanda, NY 14151; www.greatlakesortho.com. Biostar is a
registered trademark.
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Fig. 3 Lateral and frontal cephalometric radiographs and tracings.

Fig. 4 Visualized Treatment Objective (VTO).
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then taken, and a second set of regional superim-
positions is made to confirm the accuracy of the
presurgical tooth positions.

Conclusion

The occlusal splints described here alow the
transfer of three-dimensional presurgical planning
information from the prediction tracings to the
mouth. The clinician can check progress and make
adjustments at every appointment, avoiding the
need to take repeated impressions and thusimprov-
ing patient comfort and saving chairtime. Because
the presurgical tooth positionswill be more accu-
rate, the orthognathic surgery can be performed
with more precision, which will shorten the post-
surgical orthodontic phase of treatment (Fig. 10).
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Fig. 5 Model surgery on articulator.

Fig. 6 Presurgical diagnostic setup, showing desired treatment results.

Fig. 7 Original skeletal discrepancies reproduced
on articulator, showing desired presurgical tooth Fig. 8 Upper and lower occlusal splints positioned
positions. on presurgical setup.
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Fig. 9 Occlusal splints attached to guide presurgi-
cal orthodontic treatment.
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Fig. 10 Simulation of treatment stages on articulator. A. Before treatment. B. After presurgical orthodontic
treatment. C. Expected final result.
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