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r I The rapid development of fast and afford-
able digital computers has revolution-
ized science and industry. This revolu-

tion has affected orthodontics in many ways;
there are few practices today that do not rely
on computers for communications, accounting,
and other important tasks. The impact of com-
puters on actual patient care, however, lags be-
hind the business side, and for good
reason—the practice of orthodontics remains
as much art as science. The one clinical aspect
of practice where computing has made inroads
is in diagnosis and treatment planning; specifi-
cally, the forecasting of surgical outcomes. The
old method of cutting and moving structures
on matte acetate is gradually being replaced by
sophisticated, computer-based systems.

Video imaging computer systems combine
cephalometric landmark and structure data
with a photographic or live video image.™* A
recent study showed that 89% of video-imaged
patients felt that the predicted image was real-
istic and that the desired result was achieved,
compared with 45% who viewed tracings only .
In another study, the actual postsurgical results
were found to be more esthetically acceptable
than the majority of the predicted images.> With
video imaging, patients appear to better under-
stand and accept both the proposed surgical
procedure itself and the facial changes antici-
pated from surgical and nonsurgical treatment
options.® Early fears of unrealistic patient ex-
pectations based on the images have not mate-
rialized.
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The purpose of this retrospective study was to investigate the accuracy of two video imaging systems, Orthognathic
Treatment Planner (OTP) and Prescription Portrait (Portrait), in predicting soft tissue profile changes after maxiilary
impaction surgery. Computer-generated line drawing predictions were compared with actual postsurgical profiles. Neither
program was very accurate with vertical measures and lower lip contour. Portrait was more accurate at pronasale, inferior
labial sulcus, and pogonion in the y-axis direction (P < 0.05). Video image predictions produced from the presurgical
photographs were rated by orthodontists, surgeons, and lay people, who compared the predictions with the actual
postsurgical photographs using a visual analog scale. Portrait's prediction images were scored higher than OTP’s for
five of eight areas. Orthodontists were most critical of the lips and the overall appearance. Lay people were most critical
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Horizontal axis differences between actual and
predicted line drawings: soft tissue values

Table 1

_ OTP* _Portrait**
x £ SD (mm) x +S.D (mm)
Nose
Nasal dorsum 1.18 £ 1.34 0.74 £ 0.97
Pronasale 1.02 £ 0.93 0.76 £ 0.65
Subnasale 1.72+£1.23 0.96 + 0.89
Upper lip
Superior labial sulcus 1.41+£1.30 1.08 £ 0.78
Upper lip 1.34 £1.14 0.95 +0.97
Stomion superior 0.27 £ 0.50 0.24 £ 1.06
Lower lip
Stomion inferior 1.17 £1.56 0.33 £ .81
Lower lip 1.71 £1.37 1.45+1.24
Inferior labial sulcus 1.33+1.13 0.93+0.95
Chin
Pogonion 1.68 + 1.13 1.19 £ 1.07
Gnathion 1.70 £ 1.55 0.91 £0.97
Menton 0.74 £ 1.10 0.12 £ 0.33

*Orthognathic Treatment Planner; **Prescription Portrait
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Several video imaging software programs for
orthodontic and orthognathic surgical treat-
ment planning are commercially available. This
study investigated two systems that use the
IBM-PC architecture: Orthognathic Treatment
Planner (OTP) from Pacific Coast Software
(1994 version), a Windows program, and Pre-
scription Portrait (Portrait) from RX Data (ver-
sion 3.5), a DOS program.

The objective of this study was to evaluate the
accuracy of these two programs when used to
predict soft tissue changes associated with
maxillary impaction surgery.

In a study of facial profiles after maxillary sur-
gery, both orthodontists and lay people were
found to perceive horizontal surgical changes
more readily than vertical changes.® Soft tissue
response to maxillary surgery has been evalu-
ated and shown to be relatively predictable.>”!1
The nose usually undergoes minimal change,
while the upper lip follows vertically, approxi-
mately 0.4 to 1 relative to the upper incisal
edge.”” Horizontally, the range is 0.5:1 to 0.7:1.
The postsurgical position of the lower lip (and
chin) in maxillary surgery roughly follows the
movement of the mandible in a 1:1 ratio,®® de-
pending on the severity of the malocclusion.
These predicted soft tissue changes associated
with maxillary impaction have not been evalu-
ated extensively with the video imaging tech-
niques available today.

The research questions of this study were: (1)
Are the OTP and Portrait software programs
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accurate in predicting both postsurgical line
drawing profiles and postsurgical video im-
ages? (2) Are both software programs equally
accurate? (3) Do orthodontists, surgeons, and
lay people agree that the predicted video im-
ages sufficiently resemble the actual postsur-
gical result? (4) Do differences exist among
orthodontists’, surgeons’, and lay persons’
opinions of the accuracy of either software pro-
gram in predicting soft tissue profile changes?

Materials and methods

The subjects of this retrospective study con-
sisted of 32 Caucasian adult patients (21 fe-
male, 11 male) who were treated by one oral
and maxillofacial surgeon. The sample popu-
lation consisted of patients who had com-
pleted orthodontic treatment and maxillary
LeFort I orthognathic surgery with the follow-
ing restrictions: maxillary impaction of at least
3 mm and anteroposterior movement of be-
tween £2 mm and -1 mm. Patient selection was
based solely on the availability of diagnostic
lateral cephalograms and clear profile photo-
graphic slides taken within 1 week
presurgically and at least 6 months post-
surgically using the same radiographic and
photographic equipment. All records were
taken in centric occlusion with natural head
position and the lips in repose.

The presurgical and postsurgical cephalom-
etric headfilms were traced and digitized into
the imaging programs by one investigator (RK).
Profile photographs were captured at a stan-
dardized distance with a color RGB video cam-
era. The presurgical and postsurgical tracings
were then superimposed on the line sella-na-
sion and point sella. The actual amounts of sur-
gical change that had occurred were measured
in millimeters at the following nine locations:
upper incisor tip, upper incisor apex, A-point,
PNS, lower incisor tip, lower incisor apex, B-
point, pogonion, and menton. Using these cal-
culations, the presurgical cephalometric images
were moved the prescribed distances in both
programs. Differences in millimeters between
the predicted and actual final images were de-
termined at 12 specific soft tissue areas: nasal
dorsum, pronasale, subnasale, superior labial
sulcus, upper lip, superior stomion, inferior
stomion, lower lip, inferior labial sulcus, pogo-
nion, gnathion, and menton.

In OTP, measurements were made directly
within the program of vertical (y-axis) and hori-
zontal (x-axis) differences between the super-
imposed actual and predicted images. Because



a resident measurement tool was not available
with Portrait, a digital caliper was used to
make comparable measurements on printed
line drawings. To ensure size compatibility be-
tween the two computer-generated line draw-
ings, all Portrait measurements were corrected
for magnification before any comparisons were
made.

The data were analyzed using a repeated
measures analysis of variance (ANOVA) with
the two programs and 12 locations as main ef-
fects and interactions between program and
point location as comparisons. Multiple com-
parisons of means were done using the Stu-
dent-Newman-Kuels procedure with a
significance level of 0<0.05. When interactions
between the main effects were found to be sig-
nificant, both programs were compared at each
soft tissue point/area using a Bonferroni ad-
justment to determine where significant differ-
ences existed.

Method error was evaluated by double deter-
minations of landmark locations made 1 week
apart of 10 randomly selected cases. There
were no significant differences found between
replicate measurements.

The second part of this study was a subjec-
tive comparison of how well the predicted im-
age resembled the actual surgical image. Video
image predictions were created by each pro-
gram for each patient from a combination of the
presurgical image, the default hard-to-soft-tis-
sue ratios, and the actual surgical movements
of the maxilla, mandible, and dentition. The
computer-generated images were then subjec-
tively compared with the actual postsurgical
images by a panel consisting of two orthodon-
tists, two surgeons, and two lay people. A 10
cm visual analog scale (VAS) was used as the
assessment tool. Each patient was evaluated at
the following eight areas: nose, nasolabial
angle, upper lip, lower lip, labiomental fold,
chin, submental region, and overall image qual-
ity. Each mark on the VAS was measured in
millimeters from the leftmost (zero) origin. VAS
values are clearly not interval data, but it has
been shown that the use of parametric statis-
tics for VAS scores is appropriate and accept-
able.** A two-way nested analysis of variance
procedure was used to compare the scores
among the orthodontists, surgeons, and lay
people, and between the two software pro-
grams. Significant means were tested post-hoc
with Tukey’s LSD procedure.

A reproducibility study of this section was
done by replicate measures of 10 images for
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Table 2
Vertical axis differences between actual and
predicted line drawings: soft tissue values
_ OTP _ Portrait
x + SD (mm) x + SD (mm)
Nose
Nasal dorsum 1.61 £1.99 0.43+0.57
Pronasale 1.89 £ 2.07 0.67 £ 1.24
Subnasale 2.03 +1.57 1.20 £ 1.11
Upper lip
Superior labial sulcus 1.44 + 2.33 0.44 £ 0.90
Upper lip 1.47 £1.77 0.80+1.12
Stomion superior 1.90 £1.73 1.38+1.13
Lower lip
Stomion inferior 1.82 £ 1.50 2.88 £ 2.62
Lower lip 2.76 £1.80 2231250
Inferior labial sulcus 2.54 £ 217 1.24 £ 1.66
Chin
Pogonion 1.72 £1.65 0.40 £ 0.98
Gnathion 1.14 £1.19 0.95 +£0.79
Menton 1.86 + 1.48 0.99 £ 0.92
*p<0.05

each program and each evaluator. Correlation
coefficients of each area ranged from .456 to
.893 for all evaluators.

Results
Line drawing comparisons

Comparisons between the line drawings gen-
erated by the two programs are shown in
Tables 1 and 2. Table 1" displays the mean and
standard deviation of the differences along the
x-axis of each measure to show accuracy in the
horizontal plane. The smallest differences oc-
curred at stomijon superior for OTP (0.27 mm)
and menton for Portrait (0.12 mm). The great-
est differences occurred at subnasale for OTP
(1.72 mm) and at lower lip for Portrait (1.45
mm). Table 2 shows the mean and standard
deviation of the differences along the y-axis of
each measure, thus demonstrating vertical ac-
curacy. The differences are much larger in the
y-axis than the x-axis. Portrait ranged from 0.40
mm at pogonion to 2.88 mm at stomion infe-
rior. OTP ranged from 1.14 mm at gnathion to
2.76 mm at the lower lip. The two programs
were significantly different (p<.05) at pronasale
vertical, inferior labial sulcus vertical, and
pogonion vertical. At all three locations the dif-
ferences were less with the Portrait program.
No significant differences were found among
locations.

Tables 3 and 4 partition the results into three
categories of frequency, based on what we con-
sidered clinically significant (differences ex-

The Angle Orthodontist

Vol. 67 No. 5 1997

349



Sameshima; Kawakami; Kaminishi; Sinclair

Table 3
Frequency of differences (%) between actual
and predicted line drawings (x-axis)

Clinically Clinically Clinically
insignificant  questionable significant
<1.0 mm 1.0-2.0mm >2.0 mm
OTP Portrait OTP Portrait  OTP Portrait
Nose
Nasal dorsum 59 88 19 6 21 6
Pronasale 56 72 34 25 10 3
Subnasale 31 69 38 16 31 15
Upper lip
Superior labial sulcus 47 50 31 47 22 3
Upper lip 44 63 34 31 22 6
Stomion superior 88 94 12 3 0 3
Lower lip
Stomion inferior 59 84 13 9 28 7
Lower lip 38 47 25 28 37 25
Inferior labial sulcus 44 66 28 22 28 12
Chin
Pogonion 19 53 56 31 25 16
Gnathion 41 59 16 32 43 10
Menton 75 94 6 6 19 0
Table 4
Frequency of measured differences (%) between
actual and predicted line drawings (y-axis)
Clinically Clinically Clinically
insignificant  questionable significant
<1.0mm 1.0-2.0mm >2.0mm
OTP Portrait OTP Portrait OTP Portrait
Nose
Nasal dorsum 53 91 9 6 38 3
Pronasale 38 72 16 16 46 12
Subnasale 31 59 28 22 41 19
Upper lip
Superior labial sulcus 63 84 9 13 28 3
Upper lip 50 72 19 16 31 12
Stomion superior 44 41 19 31 37 28
Lower lip
Stomion inferior 34 28 25 16 41 56
Lower lip 16 41 19 16 65 43
Inferior labial sulcus 31 59 19 16 50 25
Chin
Pogonion 44 84 13 6 43 10
Gnathion 56 59 16 31 28 10
Menton 25 59 37 28 38 13
ceeding 2.0 mm), clinically questionable (dif-
ferences between 1.0 and 2.0 mm), and clini-
cally insignificant (less than 1.0 mm). In the
horizontal direction, 70% of Portrait’s predic-
tions overall showed less than 1.0 mm of error
and 8% had greater than 2 mm of error; for
Orthognathic Treatment Planner, 50% of the
predictions had less than 1.0 mm of error,
while 24% showed clinically significant errors
350 . The Angle Orthodontist Vol. 67 No.5 1997

of greater than 2 mm. In the vertical plane, clini-
cally insignificant differences for OTP ranged
from a high of 63% at superior labial sulcus to
a low of 16% at lower lip. For Portrait, the maxi-
mum vertical difference was registered at na-
sal dorsum (91%) and the low (41%) at lower
lip.

Video image comparisons

The means and standard deviations of the
evaluators’ scores are shown in Tables 5 and
6. As a general guide, a score above 66.7 is con-
sidered good to excellent, and a score below
33.3 is considered poor and indicative of a pre-
dicted image that did not resemble the final out-
come. OTP scores ranged from a minimum
(worst) of 52.5 at lower lip to a maximum (best)
62.5 at nasolabial angle. Portrait scores ranged
from 52.9 at lower lip to 70.6 at nasolabial
angle. While the panel gave both programs
similar overall scores, Portrait was scored sig-
nificantly higher at the nasolabial angle, up-
per lip, chin, and submental areas (p<0.001).
(The “overall” score was judged as a separate
variable and is not an average of the other ar-
eas.) In general, the evaluations for both pro-
grams fell in the fair-to-good range, with several
of Portrait’s scores reaching the good-to-excel-
lent category. By tests among the means when
significant differences were found by ANOVA,
Portrait was scored significantly better than
OTP at three areas (nose, nasolabial angle, and
submental), and significantly higher at two ar-
eas (upper lip and chin).

Table 7 shows the results of post-hoc mean
comparisons among evaluators. Orthodontist
evaluators were significantly more critical over-
all (51.1) (p<0.001) than lay people (62.6) or
surgeons (61.6). This was also true for the up-
per and lower lip areas, where the orthodon-
tists’ scores were significantly lower (p<0.05)
as well. The lay evaluators scored the chin
(54.1) and submental areas (54.1) significantly
lower (p<0.001) compared with both orthodon-
tists (67.8, 69.3) and surgeons (65.6, 71.6). They
also judged the nasolabial area more harshly
than the surgeons (62.6 vs 70.1, p<0.05).

Discussion

The results of this study suggest that in max-
illary impaction surgery, the accuracy of these
two programs is fairly good—the computer line
drawings generated were accurate to within
1.5 mm in the majority of measurements. This
finding strongly supports the accuracy of
video-imaging in diagnosis and treatment plan-
ning for this type of surgery. Both programs



were more accurate in the horizontal axis; this
would be expected since impaction surgery
challenges the vertical algorithms more. The
mean differences between the forecast line
drawings and the actual outline measured at
landmarks in the x-axis direction were 0.81
mm for Portrait and 1.28 mm for Orthognathic
Treatment Planner. The mean differences of
Portrait were less than that of OTP by less than
0.5 mm. In the y-axis direction, the mean dif-
ferences were larger. Mean differences of 1.13
mm and 1.85 mm were observed for Portrait
and OTP, respectively. The mean errors for
both programs in the vertical plane were al-
most double the mean errors in the horizontal.

Soft tissue algorithms for both programs were
much less accurate in forecasting the lower lip
and chin areas, with vertical predictions dem-
onstrating a higher mean error than horizon-
tal ones. Lower lip position was often found
to be more anterior and inferior to the actual
postsurgical result. These findings support the
results of recent studies done by Syliangco®® and
Sinclair,” who found similar problems with the
lower lip in mandibular advancement soft tis-
sue prediction. Portrait and OTP are not
unique in this respect in that other video im-
aging programs share this problem. Using an-
other Windows orthognathic video imaging
package (Dentofacial Planner), Kostantiantos'®
found similar horizontal accuracy problems in
lower lip prediction. Hing' showed that the
Macintosh program QuickCeph tended to over-
estimate the lower lip’s horizontal position but
underestimate its vertical position. Most re-
cently, Upton* also found vertical and horizon-
tal accuracy problems with the lower lip area
with QuickCeph. However, Eales,’”® using
Dentofacial Planner, found that lower face
changes due to autorotation were generally
predicted accurately in cases requiring maxil-
lary anteroposterior correction.

In order to bring these findings into clinical
perspective, the results were tabulated into
three categories based on percentage of differ-
ences within certain ranges (see Tables 3 and
4). Portrait exhibited a higher frequency of clini-
cally accurate predictions (less than 1.0 mm)
in the horizontal dimension than OTP (70%
versus 50%) and a lower percentage of clini-
cally problematic (greater than 2.0 mm) differ-
ences than OTP (9% versus 24%). Vertical
findings were similar—Portrait’s predictions
were accurate 62% of the time versus 40% for
OTP. Portrait also demonstrated fewer clinically
large prediction differences (20% versus 41%)

Video imaging and maxillary impaction surgery

Table 5
VAS scores of quality of video image predictions
between OTP and Portrait

OTP Portrait

Nose 58.7 £ 20.1 69.9 £ 15.5 el
Nasolabial angle 62.5+17.6 70.6 + 14.6 e
Upper lip 54.8 £ 20.3 61.3+ 19.1 *
Lower lip 52.5+ 18.0 529 +227 NS
Labiomental fold 548 +17.0 55.9+21.0 NS
Chin 59.6 + 18.2 65.4 + 18.1 *
Submental area 59.9 + 18.0 69.8 +17.7 e
Overall 57.8+18.0 59.0 £ 16.5 NS
Clinical acceptability:

0to 33.3 poor to fair

33.4 t0 66.6 fair to good

66.7 to 100 good to excellent

NS not significant

* p<.05
*op<.0l
*** p<.001

Table 6
VAS scores of video image quality among orthodontists,
surgeons, and lay people

Orthodontists Surgeons Lay people
x+SD x+SD x +SD

Nose 61.3+23.6 723+ 14.6 69.3 + 14.0
Nasolabial angle 66.9 £ 19.2 70.1 £ 26.8 62.6 £ 12.7
Upper lip 51.8+228 63.0 £ 20.3 592+ 14.4
Lower lip 475+21.8 56.1+22.3 54.5 + 16.1
Labiomental fold 55.7 £ 20.5 55.9 + 20.3 54.4 £ 16.5
Chin 678+ 17.6 65.6 £ 18.9 541 £ 155
Submental 69.3 £ 18.9 711+ 16.4 541+ 153
Overall 51.1+£19.4 62.6 + 17.8 61.6+11.2
Clinical acceptability:

010 33.3 poor to fair

33.4t0 66.6 fair to good

66.7 to 100  good to excellent

than OTP. Using Portrait alone, Sinclair et al.?
found more than 20% of the cases imaged
showed clinically significant discrepancies of
greater than 2 mm, primarily due to the diffi-
culty the program had with lower lip predic-
tion.

Image acceptability was investigated using
the forecast video images. Orthodontists were
found to consistently rate the overall video im-
ages lower than either the oral and maxillofa-
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Statistical comparison of means among orthodontists,

Table 7

surgeons, and lay people

NS not significant

Orthodontists Orthodontists  Surgeons
Vs VS Vs

surgeons lay people lay people
Nose NS e wrE
Nasolabial angle NS NS **
Upper lip * * NS
Lower lip * * NS
Labiomental fold NS NS NS
Chin NS arx *rx
Submental fold NS e il
Overall i il NS

* p <0.05

* p<0.01

** b <0.001
352
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cial surgeons (p<0.001) or lay people (p<0.001).
This finding is in partial agreement with Bell,?
who stated that lay people were more likely
than orthodontists and surgeons to assign nor-
mal ratings to profile drawings. Prahl-Ander-
son® found that orthodontists rated a greater
number of line drawings of facial profiles as
abnormal than the parents of the children par-
ticipating in the study. However, the similari-
ties of the lay persons’ and surgeons’
evaluations of the overall images was in dis-
agreement with Burcal’s* study, which found
that lay people were not as critical as the sur-
geons and often failed to notice surgically cor-
rected malformations. In our study, lay people
were found to be more critical of the chin and
submental areas than either the orthodontists
(p<0.001) or surgeons (p<0.001), findings in
agreement with Romani® and Syliangco.”® On
the other hand, orthodontists were more criti-
cal of the upper and lower lips than were the
surgeons {p<0.001) or lay people (p<0.001).
This may be due to the tendency of orthodon-
tists to focus on lip and incisor position. In one
study at least, orthodontists were found to pre-
fer less facial protrusion.*

Several factors should be noted that underlie
the difficulty both programs had in forecasting
and accurately depicting the lower lip area. Be-
cause a substantial majority of patients in this
study were lip incompetent (i.e., interlabial gap
>3 mm) the surgical procedure resulted in large
vertical lower lip change not only of land-
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marks, but of lip contour as well. Also, the lower
lip position may also have been altered by the
change in support provided by the maxillary
incisor following surgery.® Initial lip thickness
is another important variable that affects lip
competence.” Other factors that affect both hori-
zontal and vertical components of the lower lip
include soft tissue thickness of the investing
tissue surrounding the perioral musculature,
underlying muscle attachments, and lower in-
cisor position.®

Postsurgical edema and weight gain or loss
also affect the appearance of the final outcome.
All these factors are taken into consideration
by clinicians on the basis of experience; it is
probably safe to say, then, that the experienced
surgeon or orthodontist using these programs
in treatment planning vertical maxillary excess
cases would alter the default ratios for soft tis-
sue movements. They would also make exten-
sive use of the “paint” features of the programs,
such as “cut and paste” and “blending,” to
modify the predicted soft tissue contours based
on previous cases with similar diagnostic fea-
tures.

Other factors affecting the quality and accu-
racy of the predicted images are special char-
acteristics of the computer programs
themselves. A high-quality original image, i.e.,
a 35 mm color transparency, was critical to the
accurate input into the programs. One of the
keys to obtaining quality images in the com-
puter is the background behind the patient’s
profile. The clearer the outline of the soft tis-
sue, the better the rendering by the computer.
For example, Portrait was found to be very sen-
sitive to the color of the background. If the flesh
tones of the outline were not contrasted with a
white or light colored background, the
program’s “Profile” subroutine was unable to
outline the profile. When this occurred, the op-
erator was forced to adjust the color of the face
so the image could be properly “captured.”
This often resulted in a poor image on the
screen. The problem of a nonwhite background
also caused problems for OTP, although not as
serious or as frequent as for Portrait. Figures 1
and 4 show the initial pretreatment and post-
surgical profile photographs of a subject from
this study. The OTP and Portrait predictions
shown in Figures 2 and 3 were rated high by
the panel. The roughness and lack of blending
of the lower lip, submandibular, and chin con-
tours are clearly evident, but the general con-
formation matches the actual outcome fairly
well.



The input of landmark and structure data is
handled differently by the two programs. Our
version of OTP was set up such that the cepha-
lometric radiograph was captured by the video
camera and the operator digitized the points
by moving the mouse pointer on the screen. Al-
though the image contrast and depth could be
manipulated, the loss of resolution and read-
ability was notable. (This problem was experi-
mentally confirmed by Forsyth et al.*) For
Portrait, the cephalometric data were digitized
directly on a clear (lighted) digitizing tablet.
Line output of the profile in OTP was also de-

pendent upon curve-fitting algorithms rather

than being streamed in directly, as in Portrait.

Since their introduction a few years ago, video
imaging techniques have improved dramati-
cally and are becoming increasingly important
to clinicians and patients for communication
and visualization during treatment planning
sessions.®¥ Investigators have found that video
imaging has not been directly linked to the de-
cision to undergo surgery, but instead has con-
tributed to a better understanding of treatment
goals by the patient.? Most practitioners who
regularly use video imaging would likely state
that the primary role of these systems is to es-
tablish better communication with the patient.
However, in order for this feature to be worth-
while, the forecasts must be accurate. This
study and others in the recent literature have
found the accuracy to be good. Both OTP and
Portrait undergo regular revision; these up-
grades are released throughout the year and
include significant improvements in all areas.
For this reason, many of the problems and limi-
tations noted in this study will have been re-
solved or addressed by the programmers of
these products by the time of publication of this
article.

Conclusions

1. Both Orthognathic Treatment Planner and
Prescription Portrait produced reasonably ac-
curate line drawing and video image predic-
tions of the results of maxillary impaction
surgery, although both programs had particu-
lar difficulty in predicting lower lip position.

2. Prescription Portrait was significantly more
accurate in the x-axis direction, with 70% of its
predictions having less than 1.0 mm of error
and only 8% having greater than 2.0 mm of er-
ror. In contrast, 50% of Orthognathic Treatment
Planner predictions showed less than 1.0 mm
of error, while 24% presented with clinically
significant differences greater than 2.0 mm.

3. In the y-axis direction, Prescription Portrait

Figure 1 Figure 2

Figure 3 Figure 4

was more accurate than Orthognathic Treat-
ment Planner at pronasale, inferior labial sul-
cus, and pogonion. The mean vertical errors,
however, for both programs were nearly twice
those of the horizontal errors.

4. The video image evaluations for both pro-
grams fell in the fair-to-good range. Several of
Portrait’s scores achieved a good-to-excellent
classification. Orthodontists were significantly
more critical of the lips and overall video im-
ages when compared with surgeons and lay
people. The lay people however, in scoring the
nose, chin, and submental areas lower, dis-
agreed significantly with both the orthodontists
and surgeons.

5. Both programs are relatively fast and pro-
duce high-quality color images on the screen.
However, although the programs are close in
forecasting the postsurgical soft tissue con-
tours, there is room for improveément in the ren-
dering of the lips and other important areas.
If, as we presume, the software engineers of
these systems rely on movement ratios provided
by the literature, then there is clearly a need for
improved and more comprehensive studies to
determine more accurate ratios and mathemati-
cal relationships among the many variables
that account for the final postsurgical positions
of the hard and soft tissues of the face.

6. Finally, because these programs are under-
going constant improvement in both image
handling and ease of use, the results of this
study may be different with current versions.
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Figure 1
Presurgical profile pho-
tograph.

Figure 2

Predicted surgical out-
come using Ortho-
gnathic TreatmentPlan-
ner.

Figure 3

Predicted surgical out-
come using Prescrip-
tion Portrait.

Figure 4
Actual postsurgical
profile photograph.
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