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ABSTRACT 

 

With the advent of cephalometrics in the 1930s, numerous studies have focused on the 

profile of a face to achieve a more esthetic orthodontic treatment outcome. With such heavy 

emphasis on facial esthetics, a shift in focus from the profile view to the oblique view has 

become necessary as the smile in the oblique view is what the general public evaluates. The 

purpose of this pilot study was to determine whether the current tools for diagnosis and treatment 

evaluation are sufficient. Currently, 2-dimensional composite photographs are utilized in 

evaluating the soft tissue. At Temple University, 3-dimensional images, which show all sides of 

the patient’s face, are used adjunctively to 2-dimensional composite photographs.  

In this study, faculty members at the Temple University Department of Orthodontics 

were asked to complete surveys after viewing two different image modalities, 2-dimensional 

images and a 3-dimensional video of the same patient. They were asked to fill out the soft tissue 

goals for specific facial landmarks. Patient photos were in the smiling view as current literature 

lacks studies on this view. Faculty members’ responses from analyzing the 2-dimensional images 

and 3-dimensional video for each patient were compared to determine which areas had frequent 

discrepancies from using two different image modalities. During the survey, a voice recorder 

captured any comments regarding the images. The ultimate goal of this qualitative pilot study 

was to identify when 3-dimensional imaging is necessary in treatment planning and evaluation, 

with an added hope to further advance research in 3-dimensional imaging and its vast 

possibilities to advance the field of orthodontics.  

 Based on the data collected, the following conclusions were made: 
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1. The qualitative data highlighted that 3-dimensional imaging would be necessary in 

cases with skeletal deformities.  

2. In the oblique view, 3-dimensional imaging is superior than 2-dimensional imaging 

by showing more accurate shadow, contour, and depth of the soft tissue. 

3. Further improvement is necessary to create a virtual patient with treatment simulation 

abilities.  

4. The comfort level among orthodontists of 2-dimensional imaging was higher than 3-

dimensional imaging. With more widespread use of 3-dimensional imaging, more 

orthodontists may gradually reach a higher comfort level in using this relatively new 

technology.  

5. Faculty members expressed high willingness to use 3-dimensional imaging if 

improvement in new technology could allow for more manipulation and accurate soft 

tissue prediction. 

6. 3-dimensional imaging is superior in its efficiency, quick capture time, and lack of 

need for multiple images. Implementation of 3-dimensional imaging could streamline 

the records process and help with practice efficiency without compromising the 

image quality. 

7. Both patients and orthodontists may benefit from using 3-dimensional imaging. 

Patients can see an accurate representation of themselves and possibly view their own 

treatment simulation upon further improvement in current technology. Orthodontists 

would benefit with much more accurate images that may serve as the virtual patient. 

8. Besides the exorbitantly high cost, faculty members thought that more advances were 

needed and the current benefit was not great enough to justify the investment. 
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The results were consistent with other studies that used the oblique view in that the 2-

dimensional oblique view lacks depth and does not provide adequate information. With further 

improvement in current 3-dimensional imaging, this technology can benefit orthodontists in 

visualizing their patients. In addition, patients can benefit by hopefully seeing a live and accurate 

simulation of themselves instantly as a virtual patient. With these benefits of 3-dimensional 

imaging, it may one day be the new standard in patient records in the field of orthodontics.   
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CHAPTER 1 

INTRODUCTION 

  

Orthodontic treatment priorities have been evolving for quite some time.  It is 

fitting for a mature specialty.  Before the 1970s, the Angle paradigm was prevalent 

(Sarver 2001). Angle emphasized treating to Class I molar and canine occlusion 

regardless of the facial form.  Treatment goals were based mainly on the attainment of 

perfect occlusion, as he believed that the face would follow to be a reflection of the 

perfect dentition.  Interestingly, it has been noted that oftentimes the soft tissue esthetics 

was compromised to attain a perfect Class I occlusion.  

A shift from the Angle paradigm towards the soft tissue paradigm did not occur 

until the late 1970s.  The unattractive facial results from the Angle paradigm triggered 

this drastic paradigm transition (Sarver 2001).  Currently, the heavy emphasis on 

esthetics, rather than occlusion to evaluate the goodness of orthodontic outcome, is 

prevalent not just among orthodontists, but among dentists regardless of their specialty 

(Miettunen 2012).  

Currently, most orthodontists plan patients’ treatment with the aid of 2-

dimensional photographs taken at different angles, panoramic radiographs, and 

cephalograms (Kau 2011).  Most orthodontists have been trained in looking at the profile 

photos and cephalograms to formulate the treatment goals.  In this endeavor the profile 

photograph has become the essential diagnostic tool among many orthodontists.  

Interestingly, the oblique view, not the profile view, is the most common angle at 

which we view others and judge facial esthetics (Sarver 2001).  The 2-dimensional 
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photographs lack depth and cannot provide the proper relationship of the dentition to the 

face (Harrell 2002, Sarver 2001, Van Loon 1915). There are shortcomings of 2-

dimensional photographs, as the three quarter view does not accurately portray depth 

(Sykes 2011). Because facial esthetics is often evaluated in the oblique view, the use of 

superior 3-dimensional imaging will add value to clinicians.  

A goal of this project was to isolate the instances when 3-dimensional imaging is 

necessary in treatment planning and treatment evaluation.  This project is a pilot 

qualitative study with the goal to identify the benefits of 3-dimensional imaging in the 

field of orthodontics.  This study is expected to advance research in 3-dimensional 

imaging and its enormous possibilities of visualizing a virtual patient without actually 

having the patient there in person. 

A shift from the Angle paradigm to the Soft tissue paradigm did not occur until 

the late 1970s.  The unattractive facial results from the Angle paradigm triggered this 

drastic paradigm transition (Sarver 2001).  Currently, the heavy emphasis on esthetics, 

rather than occlusion to evaluate the goodness of orthodontic outcome, is prevalent not 

just among orthodontists, but among dentists regardless of their specialty (Miettunen 

2012).  

Currently, most orthodontists plan patients’ treatment with the aid of 2-

dimensional photographs taken at different angles, panoramic radiographs, and 

cephalograms (Kau 2011).  Most orthodontists have been trained in looking at the profile 

photos and cephalograms to formulate the treatment goals.  In this endeavor the profile 

photograph has become the essential diagnostic tool among many orthodontists.  
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Interestingly, the oblique view, not the profile view, is the most common angle at 

which we view others and judge facial esthetics (Sarver 2001).  The 2-dimensional 

photographs lack depth and cannot provide the proper relationship of the dentition to the 

face (Harrell 2002, Sarver 2001, Van Loon 1915). The shortcoming of the 2-dimensional 

photographs is worse in three quarter view as depth cannot be accurately portrayed 

(Sykes 2011). Because facial esthetics is often evaluated in the oblique view, the use of 

superior 3-dimensional imaging will add value to clinicians.  

A goal of this project was to isolate the instances when 3-dimensional imaging is 

necessary in treatment planning and treatment evaluation.  This project is a pilot 

qualitative study with the goal to identify the benefits of 3-dimensional imaging in the 

field of orthodontics.  This study is expected to advance research in 3-dimensional 

imaging and its enormous possibilities of visualizing a virtual patient without actually 

having the patient there in person. 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1. Current Orthodontic Preferences 

The Angle paradigm promoted that correction of a malocclusion is the primary 

goal of orthodontic treatment. Angle strongly believed that with successful correction of 

the dentition, the face would naturally follow to produce an overall esthetic outcome. For 

the next few decades, orthodontists focused on Angle paradigm and hard tissue 

cephalometric measurements, which unfortunately led to unfavorable facial outcomes in 

numerous cases. These unattractive facial outcomes came to light by the 1970s and 80s 

(Sarver 2001).  

The shift in focus during diagnosis and treatment planning naturally led to the 

development of the soft tissue paradigm. The soft tissue paradigm, which utilizes facial 

analysis, emphasizes the soft tissue considerations (2001).  According to Miettunen, et 

al., orthodontists, periodontists, and restorative dentists rated esthetics as the most 

important factor in assessing orthodontic treatment outcome, followed by occlusion, 

restorability, periodontal health, and stability in descending order (2012). The heavy 

emphasis on facial esthetics, regardless of dental specialty, suggests that the specialty of 

orthodontics is moving in the right direction in serving the patients’ needs. 
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2.2. Patient Goals in Orthodontic Treatment 

2.2.1 Patient Self-Image 

Today’s world is a fairly superficial place where self-image plays an enormous 

role. The desire for societal acceptance drives people to constantly assess their physical 

shortcomings and continuously try to improve their self-image. When comparing 

genders, females are more sensitive to the physical factors determining beauty. 

Interestingly enough, self-image and interpersonal skills have a positive correlation. 

Females with Class III characteristics are four times more likely to be as unsuccessful in 

interpersonal skills as females with Class I characteristics. Males did not show significant 

differences between skeletal classifications and interpersonal skills (Senna 2006). Many 

people walk into an orthodontic office to not only straighten their teeth and improve their 

smile but also to improve their self-image (Pabari 2011). Orthodontics can improve one’s 

self-image as dental esthetics positively influences attractiveness, whereas crowding and 

gaps negatively detract from one’s appearance (Honn). 

After the patient goes through the initial hurdle of finding the right orthodontist to 

address his or her goals, an orthodontist performs an initial patient examination to 

evaluate molar and canine classifications, midline discrepancy, incisor and gingival 

display upon smiling, and the smile arc. Although the aforementioned elements are a few 

of the factors that are focused upon during the new patient exam, midline deviations, 

gummy smiles, and black triangles do not have any specified guidelines and standards in 

the current orthodontic literature (Liu 2009). Additional studies that focus on specific 
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aspects of esthetics would further the clinician’s understanding of beauty and greatly 

enhance the patient’s satisfaction with the treatment outcome.  

 

2.2.2 Addressing the Chief Complaint 

An orthodontic treatment outcome that is successful is one that has ultimately 

addressed the patient’s chief complaint. A key element to remember is that patients may 

or may not have the same goals as the orthodontist. The majority of patients will not deny 

that one of the primary reasons for seeking orthodontic care is to improve their facial 

esthetics. A big question that naturally arises is whether patients and orthodontists 

mutually agree on what elements constitute facial esthetics. According to Maple, both 

orthodontists and patients consider a Class I profile to be the most attractive (2005). 

Facial attractiveness, however, is much more than merely exhibiting a Class I 

relationship. Numerous variations in facial features make it almost impossible to establish 

a universal standard in facial esthetics (Liu 2009). In addition, trends in facial esthetics 

are changing as evidenced by the fact that lip positions do not correspond to Ricketts’ E-

line (Liu 2009). According to Hier, female faces were considered most attractive with 

fuller lips than that of the males when utilizing computer modified facial images (1999). 

African Americans, however, preferred fuller lips on males rather than females as they 

considered protrusiveness in males to be more attractive (Polk 1995). Interestingly, 

African American parents thought otherwise. Parents, mostly mothers, thought that 

protrusive lips in both males and females were unattractive and wanted to reduce the 

protrusion through orthodontic treatment (Smedley 2003). Hence, the esthetic lip position 

varies depending on gender and ethnicity without clear consensus. 
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In order to establish a successful orthodontic treatment outcome, orthodontists 

should identify patient goals clearly and try their best to address them. A key element that 

warrants further study is the agreement between orthodontists and patients on the 

elements that are important to facial esthetics. 

In the early 1900s, a shift occurred in orthodontics from solely treating the 

dentition to treating the face as a whole to achieve the most ideal facial harmony. This 

heavy emphasis on beauty changed the way clinicians look at the patients’ faces. This 

shift in emphasis on facial esthetics is also known as soft tissue paradigm (Kau 2011, 

Sarver 2000). The current tools utilized by most orthodontists in treatment planning and 

treatment outcome evaluation are 2-D photographs taken at different angles, panoramic 

radiographs, and cephalograms (Kau 2011). The aforementioned tools have limitations 

when considering dimensional depth.   An additional tool that can provide anatomically 

accurate oblique view will be a beneficial tool for orthodontists in diagnosis and 

treatment planning (Sarver 2001). With more advanced and accurate armamentarium at 

their disposal, orthodontists may be able to provide better esthetic outcomes and enhance 

patient satisfaction. 

 

2.3. Facial Attractiveness 

Notwithstanding some orthodontists who believe that they already know all the 

factors that determine a patient’s attractiveness, numerous scholarly studies are still 

needed to establish concrete guidelines in evaluating facial esthetics. To date, only a few 

studies have documented orthodontists’ preferences for facial esthetics using unaltered 

clinically derived 2-dimensional facial photographs (Liu 2009). In addition, there has not 
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yet been a published study that utilizes unaltered 3-dimensional imaging. Most studies of 

facial analysis have used manufactured models, such as profile silhouettes, computer-

modified movie stars, or beauty pageant winners in evaluating facial esthetics. Even 

though we do not clinically judge facial attractiveness on profile view alone, most of the 

studies completed thus far have focused solely on the profile (Xu, 2008). The oblique 

view is the most common angle at which we view others. This is also the angle that 

provides the most thorough information about the cervicomental and nasal form (Sarver 

2001). Because facial esthetics is often clinically evaluated in the three-quarter or oblique 

view, the use of 3-dimensional imaging will add value to the current research done on 2-

dimensional profile photos. 

 

2.3.1 The Psychology Behind Facial Attractiveness 

According to perceptual psychologists, the main determinants of facial 

attractiveness are symmetry, youthfulness and averageness. (Liu 2009). Many scholars 

have explored the very topic of facial attractiveness ever since early 20
th

 century.  

(Holmes 1938, Mathes 1985, Rhode 1996, Henss 1991, Grammer 1994, Alley 1991, 

Rhodes 2006). Facial attractiveness has become a hot topic of discussion, because  

“…physically attractive people obtain better…friends, dates, sexual gratification, 

marriage possibilities, empathy, attitude agreement, good grades, and attractive 

and wealthy spouses… (Mathes 1985)” 

Many orthodontic patients want to improve their facial attractiveness through 

orthodontic treatment. To render a satisfactory treatment outcome for patients with 

esthetic goals, orthodontists should strive to have a full understanding of facial esthetics. 
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A more thorough understanding of facial esthetics will allow orthodontists to meet 

patients’ needs to the best of their ability and will result in higher patient satisfaction 

post-treatment (Mathe 1985). Even with the extensive research thus far, it is still difficult 

to apply the principles of facial esthetics to the field of orthodontics today (Liu 2009). 

More extensive future studies may solve the puzzle and help the field of orthodontics in 

providing more harmonious facial results for patients. The current study will not only add 

value to further the understanding of facial esthetics, but it will also explore the 

usefulness of currently available 3-dimensional technology that could replace the current 

2-dimensional photographs in diagnosis and treatment planning.  

 

2.3.2 Key Aspects of Facial Attractiveness 

Some studies suggest a single factor for determining universal physical 

attractiveness, whereas others show a more diverse range of criteria (Mathe 1985). 

Rhodes identifies a few key aspects of facial attractiveness as averageness, symmetry, 

and sexual dimorphism. The author defines averageness as ‘having mathematically 

average trait values for a population.’  A negative correlation exists in that the more 

average a face is the less distinctive it becomes to the observer. The author finds that 

average faces are deemed most attractive (2006). Her finding was in agreement with 

multiple studies that noted that averageness increases facial attractiveness (Liu 2009, 

Baudouin 2004, Alley 1991, Rhode 1996, Langlois 1990, Rhodes 2001). Interestingly, a 

few studies also found that the most average face is not the most attractive. Deviation 

from averageness that emphasizes health and sexual maturity actually increases 

attractiveness (Alley 1991, Perrett 1994).  
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Secondly, symmetry is defined as having bilateral symmetry along the facial 

midline. True bilateral symmetry of the face does not exist and many studies have shown 

that left and right facial asymmetry exists (Meyer-Marcotty 2011). Early studies reported 

that perfect symmetry decreases facial attractiveness (Kowner 1996, Langlois 1994). In 

contrast, recent studies have found that the opposite is true (Rhodes 1999, Perret 1999). 

Asymmetry and facial attractiveness are negatively correlated. Moreover, the location of 

the asymmetry is another critical factor that affects facial appeal. Attractiveness 

diminishes significantly as the asymmetry is closer to the midline. This statement allows 

one to ponder whether the asymmetry of the same magnitude to the left of the midline is 

rated differently than that to the right. It has been shown that there indeed is a difference 

between left and right asymmetry.  In humans, the right cerebral hemisphere is more 

dominant than the left.  This signifies that the asymmetry on the left will be perceived to 

be worse than that to the right because the right cerebral hemisphere processes the left 

side of the face. In addition, the location of facial features along the midline affects the 

degree of asymmetry differently. For example, when comparing nose and chin 

asymmetry, nose asymmetry is noticed more than chin asymmetry  (Meyer-Marcotty 

2011). Hence, asymmetry present near the center of the face and on the left side of the 

midline will be considered worse than the ones further away from the center and on the 

right side. 

Lastly, sexual dimorphism signals sexual maturity and reproductive potential as 

the hormonal level change results in more feminine and masculine changes to occur for 

females and males respectively. Some commonly noted feminine features include a 

smaller chin and higher cheekbones. As these features are exaggerated, facial 
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attractiveness further increases (Rhodes 2006, Perrett 1994, Johnston 1993). Commonly 

occurring masculine features are thick brows, thin lips, a square chin, small eyes, facial 

hair, a well-defined jaw, cheekbones, and prominent brow ridges. Unlike feminine 

features, masculine features are found to be unattractive. Perrett believes masculine 

features are less personable and rather cold (1998). 

 

2.3.3 Divine Proportion 

The divine proportion, also known as Phi or the golden ratio, is 1.61803 and has 

been considered the most esthetic and pleasing ratio to the eye throughout history. Great 

artists such as Michaelangelo, Leonardo da Vinci, and Raphael knew the appealing 

quality of the golden ratio and used it profusely in their masterpieces. In Plato’s Timaeus, 

the golden proportion was considered as a value that is binding in all mathematical 

relations and was the key to the physics of the cosmos (Saraswathi 2007).  

The presence of Phi can be seen in numerous body parts. When looking at the 

face in the frontal view, trichion-menton : trichion-subnasale, trichion-menton : nasion-

menton, trichion-mention : zygion-zygion all follow the golden proportion very closely in 

an ideally proportioned face (Saraswathi 2007, Jahanbin 2008). Since many of the facial 

features follow the golden proportion, it is not surprising that numerous cephalometric 

measurements also follow the golden proportion (Amoric 1995). Dentally, the principle 

of the golden proportion is additionally present among the centrals, laterals and cuspids 

(Proffit 2007, Blitz 1996).  
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2.4. Variance in Facial Attractiveness and Esthetics 

Numerous studies have been conducted to elucidate the topic of facial 

attractiveness. From these studies, it has been shown that the rating of facial 

attractiveness seems to vary depending on the rater’s gender, ethnic background, and 

educational background. 

2.4.1 Gender Differences in Facial Esthetics 

The golden ratio is present in the trichion-menton : nasion-menton proportion in 

the frontal view (Saraswathi 2007, Jahanbin 2008). The closer the vertical proportions are 

to Phi, the more average and esthetically pleasing the face looks. From this statement, it 

can be inferred that attractive male and female faces should both have vertical 

proportions that are close to Phi.  

According to Abu, males exhibit more attractive facial esthetics with a Class I 

relationship and normal vertical proportions, as expected. Females presented with similar 

characteristics except for a deviation in the vertical proportion, violating the golden 

proportion. Females with a reduced vertical proportion of trichion-menton : nasion-

menton were the most attractive than those with comparable skeletal relationships and a 

normal vertical proportion (2011). This violation may seem confusing at first. A closer 

look, however, at male and female facial features sheds light that a slightly reduced 

vertical dimension is actually pleasing.  

Male features, such as prominent cheekbones, a large jaw, a strong chin, thin lips, 

and thick eyebrows are strong and sharp. On the contrary, female features, such as full 

lips, a small nose, and a small chin are softer and youthful (Honn 2007). Studies on male 

facial esthetics present contradictory results.  Some studies find that strong male features 
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on male faces are more attractive, whereas other studies suggest that softer and more 

youthful female features increase male facial attractiveness (Honn 2007). The difference 

can be attributed to the rater’s hormonal status, self-perceived attractiveness, relationship 

status, and degree of gender-conformity (Cellerino 2003). 

There is much disagreement with regard to female faces and facial attractiveness. 

Some studies conclude that the chin, upper lips and nose are important features 

contributing to attractiveness. On the other hand, other studies suggest that the eyes, 

complexion, and oral features, like the shape of the lip, are the primary contributors to 

facial esthetics (Honn 2007). In females especially, characteristics like big eyes, a small 

nose, prominent cheekbones, a small chin, thick lips, and overall facial symmetry help in 

boosting the rating of attractiveness (Baudouin 2004).  Most studies support that youthful 

features in females are critical factors contributing to facial attractiveness as a broader 

smile and fuller lips boost the facial esthetics (Lines 1978). These feminine 

characteristics actually increase male facial attractiveness as well (Honn 2007). Hence, 

distinct differences exist between male and female facial attractiveness and further 

research on the topic will elucidate some disagreements that exist in the current literature. 

 

2.4.2 Differences in Ethnic Background on Rating Facial Esthetics 

Is there a universal definition of facial attractiveness that exists regardless of the 

rater’s gender and ethnicity? Or does facial attractiveness vary depending on the 

geographic region and the culture as is evident in fashion and social customs? Liu 

provides a partial answer to these questions by comparing American and Chinese 

orthodontists in rating patients of their own ethnicity and the other ethnicity. The study 
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showed that both Chinese and American raters were in general agreement about the 

attractiveness of patients regardless of their ethnic group. More specifically, however, 

raters were much more consistent in evaluating patients of their own ethnicities than 

those of the other ethnicity. Despite close agreement among the raters, both American 

and Chinese orthodontists disagreed in one particular area. Some Chinese patients that 

were deemed attractive by the Chinese orthodontists were not always considered 

attractive by the American orthodontists. Similarly, some American patients that were 

deemed attractive by the American orthodontists were not necessarily considered 

attractive by the Chinese orthodontists (2009). The slight discrepancy in their ratings 

suggests that ethnic variations do exist and further studies are necessary to elucidate these 

variations. Ethnic preference on facial profile becomes more apparent as judges from 

different countries are surveyed. 

Among Japanese laypeople, an orthognathic profile is considered the most 

esthetic (Mantizikos 1998). African Americans also prefer an orthognathic profile. 

Interestingly, a more protrusive profile with fuller lips on African American males is 

actually considered attractive, whereas fuller lips on African American females are not 

considered as acceptable (Polk 1995). An ethnic variation is evident when comparing 

Japanese and African American preferences. In contrast to African American preferences 

for a bimaxillary protrusive profile, the Japanese actually prefer a bimaxillary retrusive 

profile (Mantizikos 1998). 

African female orthodontic patients preferred a fuller profile than African 

orthodontists and Caucasian orthodontists. Caucasian orthodontists preferred a flatter 

profile compared to African American orthodontists (Mantizikos 1998, Hall 2000, 



 15 

McKoy-White 2006). Asian orthodontists and laypersons had different preferences in 

their perception of dental esthetics. Asian orthodontists considered a Class III underbite 

to be the least pleasing dental relationship. Asian laypeople, in contrast, rated increased 

overjet in a Class II dentition to be the least pleasing relationship (Soh 2006). As evident 

by the disagreement in preferences, ethnic background seems to affect the rater’s 

preferences. In addition, the rater’s orthodontic treatment experience affected his/her 

preference as well. The rater with previous orthodontic treatment experience had different 

preference compared to the one without treatment experience (Hier 1999). Elucidation of 

the relationship between rating facial esthetics and various factors affecting the rater will 

allow full understanding of the discrepancy. 

 

2.4.3 Effect of Educational Background on Rating Facial Esthetics 

A number of studies have suggested that higher education, including dental and 

university education, affects the assessment of facial attractiveness (Honn 2007, Xu 2008, 

Kerr 1990). Some studies have demonstrated that people with higher education tend to 

rate malocclusion more critically than those with lower level education (Honn 2007). 

Although university graduates are more critical than non-university graduates, they both 

agree that a straighter profile is the most attractive (Honn 2007). The literature suggests 

that dentists are also more critical of one’s facial profile than laypersons (Honn 2007).  

More recent studies, however, seem to disagree with this generalization. Laymen 

without a background in dentistry and facial esthetics were shown to be able to evaluate 

facial characteristics as well as trained orthodontists and oral surgeons (Meyer-Marcotty 

2011). Orthodontists and patients both consider a Class I profile to be more attractive. 
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Both groups consider a straight profile with a vertical deviation to be more attractive than 

one with both a horizontal and vertical deviation (Maple 2005). This finding is in contrast 

to previous findings that laymen were not able to evaluate facial esthetics and asymmetry 

as critically. Critical evaluation of facial esthetics does not require higher education. 

 

2.5. Treatment Planning Tools 

2.5.1 The Basics of 3-Dimensional Imaging 

Currently, the most widely used modality for obtaining patient records in the field 

of orthodontics is 2-dimensional photography. This quick and inexpensive image limits 

facial analysis to linear vectors, because 2-dimensional images lack depth (Sykes 2011). 

Compared to 2-dimensional photographs, which utilize only the vertical and horizontal 

axes, 3-dimensional images have an additional axis, the z-axis, which depicts the 

dimensional depth in an anterior-posterior dimension (Hajeer 2004).  

The generation of a 3-dimensional image requires a few steps. Our eyes process a 

3-dimensional image similarly to how a computer generates the same 3-dimensional 

image. The human visual system utilizes stereopsis, which is known as normal binocular 

vision. The image perceived by one eye is different than the image perceived by the 

contralateral eye due to the parallax phenomenon. The parallax phenomenon is similar to 

the concept of Clark’s rule in which the movement of the object in one direction relative 

to the x-ray beam yields a slightly different image. The perceived image by each eye will 

be different, and the relative location of that image will change with movement of the 

head (Halazonetis 2001). 
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Construction of a 3-dimensional image from a series of 2-dimensional images 

requires seamless correspondence. Correspondence is used to merge multiple images by 

matching up corresponding points that are part of the images. The human brain has 

flawless correspondence. It is a difficult task to write an algorithm that can have flawless 

correspondence like the human brain. Correspondence tends to improve with the presence 

of distinct edges or corners, allowing for ease in matching up distinct landmarks. In 3-

dimensional facial imaging, correspondence becomes more difficult to achieve due to 

smooth facial skin and a lack of multiple sharp edges in one’s face (Halazonetis 2001).   

To solve this issue of correspondence, various geometric constraints have been 

explored and several assumptions have been made. Due to the anatomy and position of 

the human eye, corresponding points are always at the same level for each image seen by 

each eye, reducing the area essentially to one dimension (Halazonetis 2001). 

(Halazonetis 2001). 

One assumption is that the corresponding points should have a very similar 

intensity value. In addition, an object that is close to another object in one image should 

be in the same relative position in the second image. These assumptions were necessary 

in order to write an algorithm for correspondence (Halazonetis 2001). 

The depth resolution depends on the separation of the two cameras and the 

distance of the object from the cameras. The greater the separation, the better the depth 

resolution. The closer the object is to the camera, the better the depth resolution. A 
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balance, however, must exist. Increasing the separation excessively would result in very 

different images between the two cameras, increase the correspondence problem, and 

reduce the area that could be captured (Halazonetis 2001). 

Another method of how the brain produces a 3-dimensional image is shape from 

shading (SFS). SFS depends on three factors: global illumination, reflecting property 

(albedo) and the relationship of the eye and light source with respect to the slope of the 

object. SFS is a great problem in computer 3-dimensional construction, as the same 

brightness can be produced by many different surface orientations. Real objects, in 

addition, lack constant albedo, which further complicates the matter (Halazonetis 2001). 

( Halazonetis 2001). 

Once the image is captured, the computer begins the modeling process, which 

utilizes mathematical models to create a wire mesh to describe the object. The mesh is 

composed of either triangles or polygons and is the key to visualization. Texture mapping 

is a process that adds a surface to the mesh. Following modeling, shading and lighting are 

added to make the 3-dimensional image more realistic. Finally, tendering will convert the 

data into a 3-dimensional object that can be viewed on the screen (Hajeer 2004). These 

rather complicated steps have been expedited as the 3dMD system has the ability to 

capture the image in 1.5 milliseconds and creates a 3-dimensional composite in seconds 

(Incrapera 2010).  
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2.5.1.1 The Realization of the Value of 3-Dimensional Imaging 

The 2-dimensional views have geometric, rotational, and head positioning 

limitations, resulting in incorrect depiction of the 3-dimensional true anatomy. Due to the 

limiting nature of 2-dimensional photographs, some elements can be obscured from 

unwarranted lack of dimensionality (Harrell 2002). 

In realizing the importance of three-dimensional anatomy, Ricketts introduced the 

frontal cephalometric radiographic analysis to aid in orthodontic diagnosis. The A-P 

cephalogram, along with other two-dimensional images, such as panoramic x-rays, extra-

oral photographs, and lateral cephalograms are commonly used in orthodontic diagnosis 

(Ricketts 1961). 

Back in the early 21
st
 century, Enlow predicted the future of orthodontic diagnosis 

by identifying the current limitations and where the future of orthodontic diagnosis would 

be progressing. 

“Traditional cephalometrics was developed before there was a working 

understanding of the biologic processes of facial growth. Now, with the imminent 

advent of (1) very advanced computer 3-dimensional imaging and effective 

visualization, and (2) with our markedly advancing and really meaningful 

understanding of the biology of craniofacial development, the marriage of (1) and 

(2) is going to turn craniofacial diagnosis inside out within the foreseeable 

future…The near-future will be based on the actual biology of an individual’s 

own craniofacial growth and development, and it will be determined by a 3-

dimensional evaluation based on that person’s actual morphogenic characteristics, 

not simply developmentally irrelevant radiographic landmarks” (Enlow 2000). 
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The early appreciation of 3-dimensional images has been the driving force behind 

constant improvement in the imaging system. The concurrent technological development 

yielded efficient machines that provided accurate representation of the patient with a 

relatively short capture time. The 3dMD machine is one of few accurate machines that 

produces 3-dimensional images in a matter of seconds with significant precision.  

2.5.2 The Importance of the Virtual Patient 

In the field of orthodontics, accurate facial analysis is necessary to define 

treatment goals and meet patients’ expectations. A combination of patient desires, a 

contemporary concept of beauty, and the clinician’s concept of beauty all combine 

together to form the current aesthetic ideal. The human eyes see the soft tissue changes in 

three dimensions, not in a single plane. This is more than enough reason for the 

orthodontist to utilize 3-dimensional imaging for soft tissue analysis of the patient. The 

goal of improved 3-dimensional software and techniques is to accurately quantify the 

entire soft tissue changes (Sykes 2011). The need for more accurate imaging of the 

patient has fueled advancements in both 3-dimensional x-ray and surface imaging 

modalities. 

A true virtual patient is a 3-dimensional model that allows the clinician to 

examine the patient from external surfaces to internal surfaces, allowing visualization of 

bones and teeth (Hajeer (2) 2004, Harrell 2002, Kau 2011). The 3dMD image needs to be 

merged with the CBCT image to create the true virtual patient. The 3dMD Vultus 

system allows fusion of the soft tissue image with the hard tissue CBCT image, provided 

that both are taken in natural head position (Kau 2011). 
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The emphasis on 3-dimensional visualization dates back to the early 20
th

 century. 

Van Loon suggests that a 3-dimensional system is required to determine the proper 

relationship of the dentition to the face in order to accurately diagnose and treatment plan 

(Van Loon 1915). Even at the inception of cephalometrics, Broadbent stressed the 

importance of coordinating the lateral and anterior-posterior cephalometric radiographs in 

order to obtain a more accurate depiction of the face (Hajeer 2004).  

Utilization of the virtual patient allows the orthodontist to modify treatment 

accordingly. Visualization of bony dehiscences can only be detected by cone beam 

images and not through conventional 2-dimensional x-rays. Seeing the patient from a 3-

dimensional perspective facilitates in treatment planning complex cases through clear 

visualization of anatomic structures that are crucial to orthodontic tooth movement 

(Castro 2011). This is one of many benefits of how 3-dimensional images will help 

practitioners with treatment planning in the future. 

2.5.3 Advantages of the Virtual Patient 

The following are benefits of utilizing the virtual patient (Hajeer 2004, Sykes 

2011, Kau 2011, Harrell 2002, Meyer-Marcotty 2010): 

 Ability to make an accurate diagnosis in a timely manner 

 Better documentation of treatment progress 

 Easier communication between other professionals; Time saved in treatment 

planning multidisciplinary cases without having to meet in person 

 Easier visualization and understanding of complex cases 

 Easier assessment of facial deformity and its magnitude 

 Easier communication with patients 
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 Ability to create a treatment simulation, which enables the clinician to show the 

treatment outcomes to patients easily while possibly increasing patient 

compliance 

 Easier formulation of treatment objectives and treatment planning 

 More effective treatment evaluation by superimposition of multiple images and 

volumetric analysis 

 An understanding of treatment limitations and allowance for proper treatment 

modification to improve patient care 

 Enhancement of the understanding of craniofacial growth and development, the 

masticatory system, tooth movement, orthopedic and orthognathic corrections 

with accurate visualization of the bone, and flesh and teeth in three dimensions 

 Access to a dynamic anatomic database, resulting in better clinical and research 

outcomes 

 Ability to interact with individual anatomic parts and utilize their spatial 

relationship 
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2.6. Three-Dimensional Imaging System 

2.6.1 The 3dMD System 

 (Hajeer 2004) 

Numerous 3-dimensional acquisition systems have come to fruition in more 

recent times. At the Temple University Kornberg School of Dentistry, Department of 

Orthodontics, stereophotogrammetry has been implemented to capture the 3-dimensional 

face. Stereophotogrammetry, the most popular image-capturing technique, enables 

converting multiple simple photographs into a 3-dimensional image (Incrapera 2010, 

Hajeer 2004). 

The 3dMD system, (3dMDface, Atlanta, GA, USA) with three stereo pairs on 

each side, has been used to capture the 3-dimensional volumetric surfaces, including 

texture and color (Incrapera 2010). The 3dMD system uses triangulation to recover the 3-

dimensional features of the surface of the face. With a relatively quick capture time of 1.5 

millisecond, the 3dMD system creates an accurate and consistent 3-dimensional 

composite generated from two different camera vantage points (Incrapera 2010). The 

disadvantage of 3dMD, which is common in any camera, is that the camera can only 
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capture well-illuminated anatomic parts. Facial anatomic features without proper light 

will not be captured and will be processed as voids. (Heike 2010). Images are then stored 

as .tsb files upon capturing (Kau 2011). Use of improved treatment planning tools such as 

3dMD may allow the clinician to make better treatment decisions, which ultimately may 

result in better facial esthetics and increased patient satisfaction.  

2.6.2 Advantages of the 3dMD System 

Since 1994, stereophotogrammetry has been used to record changes from 

orthodontic treatment. Since then, consistent improvement in stereophotogrammetry has 

allowed for more accurate, quicker, and simpler ways to capture 3-dimensional images 

(Hajeer 2004). Some key advantages of the 3dMD system are its fast data acquisition 

speed, geometric accuracy of <0.2 mm root mean square, and the ability to capture the 

face in natural head position (Kau 2011). The 3dMD system can accurately measure soft 

tissue changes using landmarks on the face (Maal 2010). 

2.6.3 Natural Head Position, At-Rest Facial Pose, and Smiling Pose 

The face at rest is accurately reproducible because of minimal variation of the 

pose compared to the smiling face (Maal 2011, Johnston 2003, Maal 2010). Maal 

conducted a study in order to determine the variations of the face at rest using 3-D 

photographs. After collecting hundreds of series of 3dMD photos of pre- and post-

surgical patients in the same position at different time points, Maal concluded that the 

3dMD photos at rest can be accurately reproduced with a mean variation of less than 

0.25mm, which is not a statistically significant variation (2011). 

At Temple University, two different facial poses are captured using the 3dMD 

system. One pose is at rest and the other is upon smiling. Although the pose at rest is 
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reproducible at multiple time points without much variation, this specific pose does not 

yield as much information as the smiling pose. The smiling pose in the three-quarter view 

yields the most information, as this view is the most common angle at which the general 

public evaluates esthetics (Sarver 2001).  

Tooth alignment and the esthetic smile both contribute to facial attractiveness. 

Because these two elements are as important as the eyes in facial attractiveness, 

contemporary orthodontists should incorporate smile analysis in diagnosis and treatment 

planning and strive to produce an esthetic smile by obtaining the right balance between 

the dentition and soft tissue (Ioi 2012). 
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CHAPTER 3 

AIMS OF THE INVESTIGATION 

 

The aims of this investigation were as follows: 

1. To determine the benefit of using 3-dimensional video in diagnosis and treatment 

planning 

2. To determine the benefit of using 3-dimensional video in treatment evaluation 

3. To compare the usefulness between traditional 2-dimensional image and 3-

dimensional video in visualizing the soft tissue 

4. To isolate the instances when 3-dimensional imaging is necessary in treatment 

planning and treatment evaluation. 
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CHAPTER 4 

MATERIALS AND METHODS 

 

4.1  Subject Selection 

Prior to data collection the research design was approved by the Temple 

University Institutional Review Board (IRB).  The completed IRB proposal was turned in 

and IRB approval was granted for this study. 

Subjects were chosen from a pool of orthodontic patients treated at the Temple 

University, Maurice H. Kornberg School of Dentistry, Podray Orthodontic Clinic in 

Philadelphia, PA. 3dMD images are routinely taken as initial and final treatment records 

for all patients. All cases were completed by residents under the supervision of faculty 

members.  Selection was made from the available initial and final 3dMD images. The 

inclusion criteria were completion of non-extraction orthodontic treatment and possessing 

one or more Class II characteristics.  Patients were identified as Class II if they exhibited 

at least one of the following: unilateral or bilateral Class II molar relationship, unilateral 

or bilateral Class II canine relationship, and excessive overjet greater than 7mm. The 

sample consisted of twenty Class II patients of different racial backgrounds who were 

treated non-extraction.  All subjects were between the ages of 9 and 22 years at the start 

of treatment. Only the subjects with adequate 2-dimensional photos and 3-dimensional 

videos were shown to faculty members. This elimination process decreased the number 

of subjects from twenty-seven to twenty. 

The seven part-time faculty members at the Temple University Department of 

Orthodontics were selected to participate in the study as judges. They responded by 
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completing surveys on the subjects that they treated. The Class II subjects were divided 

into seven groups, according to faculty supervision. Seven faculty members included 

were Drs. R. Albright, L. Smedley, W. Viechnicki, E. Spannhake, C. Smedley, M. Mele 

and A. Husain. Each group had between one and five patients who completed treatment 

under that specific faculty member. Faculty members answered the survey questions 

regarding the subject, utilizing only two-dimensional frontal and three quarter view 

photos and three-dimensional videos of the patient in the smiling pose. Subjects with 

skeletal deformities were excluded from the sample. 

 

4.2 Image Acquisition 

Pre and post three-dimensional soft tissue surface images were acquired using the 

3dMD Imaging System (Atlanta, GA). The 3dMD machine has the ability to acquire 

three-dimensional images in 1.5 milliseconds and produce a three-dimensional rendition 

in seconds.  

The images were taken in natural head position to capture the clavicle to the top 

of the forehead in the vertical dimension and ears in the transverse dimension. Both at-

rest and smiling photos are routinely taken at Podray Orthodontic Clinic as part of initial 

and final records.  Initial and final smiling 3dMD images of the subjects were chosen for 

this study. Because each resident was responsible for taking patient photos, the image 

quality, patient positioning, and smile could not be standardized among residents. 

The two-dimensional images were obtained from Dolphin’s ImagingPlus
TM

. At 

the Temple University, Maurice H. Kornberg School of Dentistry, Podray Orthodontic 

Clinic in Philadelphia, PA, a facial photograph at rest and at smiling, a three quarter view 
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photograph at smiling, and a profile photograph at rest are routinely taken as initial and 

final records. Each resident was responsible for taking photographs throughout the 

treatment with his/her own camera. Similar to 3dMD images, the image quality, patient 

positioning, and smile in 2-dimensional photographs could not be standardized in this 

study as the photographs were taken by different residents at different time points. From 

the photos stored in Dolphin Imaging, only the smiling photos of the subject, which were 

in the frontal and three quarter views, were selected for two-dimensional photographs.  

 

4.3 Image manipulation and presentation 

Qualifying pre and post three-dimensional images were saved in .avi video format 

using 3dMD Vultus software (3dMD, Atlanta, GA) on an Intel Core i5-2400 CPU at 

3.10 GHz, 8GB ram with an Optiquest Q7 17-inch monitor. The folder containing videos 

was then subsequently transferred into a Western Digital 1TB external hard drive. The 2-

dimensional initial and final Dolphin images of each patient were saved as .jpeg image 

format using Dolphin ImagingPlus and Paint software on an Intel Core i5-2400 CPU at 

3.10 GHz, 8GB ram with Optiquest Q7 17-inch monitor. The folder containing images 

was then subsequently transferred into a Western Digital 1TB external hard drive as well. 

The external hard drive would be the main storage device for the entire images and 

videos used in this project. Since external hard drives used on a Windows machine was 

not compatible with a Mac, a separate USB drive was utilized to transfer necessary 

images to the MacBook Pro (2.4GHz Intel Core 2 Duo, 4GB 1067 MHz DDR3 SDRAM, 

OS X 10.7.5, NVIDIA GeForce 320M 256MB, Apple Corp, Cupertino, CA) with 
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password protection for completing the surveys. For patient anonymity, each patient was 

given a number and two letter initials for identification purposes.  

The video images and 2-dimensional images were transferred to a 13-inch 

MacBook Pro using a SanDisk 32 GB USB drive. Faculty members at the Podray 

Orthodontic Clinic were provided with both initial and final two-dimensional images and 

three-dimensional videos of a patient in completing the survey for each subject. Each 

video was opened using the VLC media player and each 2-dimensional image was 

opened using the Preview application.  

 

4.4 Execution and collection of surveys 

Using the images provided, each faculty member was able to answer survey 

questions pertaining to the soft tissue goals. A copy of the survey can be found in 

Appendix A. Each faculty member had between one and five subjects who were treated 

under their supervision.  

Faculty members were asked to fill out a survey regarding the soft tissue goals 

when presented with 2-dimensional pre-treatment photos. Afterwards, they were asked to 

fill out the same survey questions using 3-dimensional pre-treatment video of the same 

patient. Similar steps were taken using the post-treatment 2-dimensional photos and 3-

dimensional videos to evaluate the treatment outcome. During the duration of the survey, 

faculty members were encouraged to express their thoughts as a voice recorder was on to 

collect qualitative data. 

 

 



 31 

4.5 Analysis of data 

The original intention of the study was to use both qualitative and quantitative 

methods to compare the usefulness of 3-dimensional videos in treatment planning and 

treatment evaluation to 2-dimensional facial and three quarter view photos. All the 

images provided were in the smiling pose as the study’s main focus was on the smiling 

pose.  

After administering surveys, each session recording was transcribed and the VAS 

portion of the surveys was organized into tables comparing the soft tissue change 

difference between 2-dimensional and 3-dimensional images in various areas of the face. 

The key provided in Appendix B was used to get the numerical difference in responses in 

each category between 2-dimensional and 3-dimensional images. Survey comparison 

tables utilized the numeric difference to distinguish the difference into a slight or 

significant difference. A difference greater than 2 was considered significant. 

Transcriptions and Survey comparison tables can be found in Appendix C. The open-

ended questions offered more insight into the favorable and unfavorable aspects of both 

2D and 3D images in treatment planning and treatment evaluation. 

Transcription and survey comparison tables yielded pages of information that 

were organized into sensible data. To narrow down the preponderance of data, color-

coding was used to pool similar data together. The color-coding keys can be found in 

Appendix D and the resulting tables, Table 1 and 2, can be found in Appendix E. The 

initial color-coding process yielded eight different color-schemes highlighting the 

positive and negative aspects of 2-dimensional and 3-dimensional images and also 
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highlighted the degree of difference in change between the two images in the comparison 

tables.  

Even after the initial pooling, the data preponderance necessitated further pooling 

of the current data. This process combined similar items in the same direction. The 

negative aspects of 2-dimensional images and the positive aspects of 3-dimensional 

images were combined into one category. Similarly, positive aspects of 2-dimensional 

images and negative aspects of 3-dimensional images were combined into another 

category.  Two separate tables dividing the results into pre-treatment and post-treatment 

findings resulted in two tables combining all the responses from faculty members. The 

pooled results in tables 3 and 4 can be found in Appendix F.  

Instead of focusing on the degree of change in each specific region, a new table 

was formed by focusing on which areas necessarily had discrepancies from looking at 2-

dimensional images to 3-dimensional videos. This new table, Table 5 seen in appendix G, 

combined changes in the same direction, eliminating the terms slight or significant. 

Slightly more and significantly more change in 3D were merged into more change in the 

3D category. Similarly, slightly less and significantly less change in 3D were merged into 

less change in the 3D category. Areas with more or less change in 3D were tallied by soft 

tissue region to identify areas of discrepancy by frequency. Every aspect of data analysis 

was performed by the primary investigator and re-evaluated by one of the committee 

members for accuracy and consistency. 
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CHAPTER 5 

 

RESULTS 

 

 

5.1  Qualitative Results 

The recordings from each survey session were transcribed and organized into four 

different categories as seen in Table 1 in Appendix E. Four categories consisted of 

unfavorable and favorable aspects of both 2-dimensional images and 3-dimensional 

videos. Each category was highlighted to obtain word count to evaluate the words used in 

describing 2-dimensional images and 3-dimensional videos. According to word count, 

favorable aspects of the 3-dimensional images had the highest word count of 557. The 

second highest word count was from unfavorable aspects of the 2-dimensional images at 

288. The third highest word count was from favorable aspects of the 2-dimensional 

images at 281. Lastly, unfavorable aspects of the 3-dimensional images had the lowest 

word count of 151.  

 Post-treatment responses showed a similar pattern, as seen in Table 2 in Appendix 

E. The highest word count was from favorable aspects of the 3-dimensional images at an 

overwhelming number of 931. Proportionally, the sheer number of responses for 3-

dimensional images in the post-treatment view was almost double the pre-treatment 

count. The second largest word count was from unfavorable aspects of the 3-dimensional 

images at 365. This count was followed by unfavorable aspects of the 2-dimensional 

images at 263. Lastly, the favorable aspects of the 2-dimensional image had the lowest 

count of 230.  



 34 

 To further condense the plethora of information into sensible data, tables 3 and 4 

were created. Table 3 was created by condensing four columns into two columns by 

combining similar elements of Table 1. Combining favorable aspects of the 3-

dimensional images with unfavorable aspects of the 2-dimensional images into one 

column resulted in a word count of 845. Combining favorable aspects of the 2-

dimensional images with unfavorable aspects of the 3-dimensional images into another 

column resulted in a word count of 432. Table 4 was created by combining similar 

elements of Table 2 into two columns. Combining favorable aspects of the 3-dimensional 

images with unfavorable aspects of 2-dimensional images into one column resulted in a 

word count of 1194. Combining favorable aspects of 2-dimensional images with 

unfavorable aspects of the 3-dimensional images into another column resulted in a word 

count of 595. 

Besides the overwhelming word count favoring the 3-dimensional images, the 

words themselves actually painted a good comparison for 2-dimensional and 3-

dimensional images with multiple recurring themes. These recurring themes were tallied 

and a graphic representation was created to easily visualize the frequency of recurrent 

themes, as seen in Figure 1. The x-axis represents recurring themes from transcription. 

The y-axis represents the frequency of a specific theme appearing from the transcription 

of survey sessions. One of the trending remarks regarding the positive aspects of 3-

dimensional imaging was that it showed all sides clearly, thus delivering more 

information than 2-dimensional imaging, as seen in Figure 1. Other popular trending 

remarks were the ability of 3-dimensional imaging to show depth and contour, visualize 
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asymmetry better, and create a virtual patient. A lot of faculty members embraced the 3-

dimensional technology and wanted to possibly use it for their private practices. 

Figure 1. Trending Favorable Aspects of 3-Dimensional Imaging

 

In contrast, some recurring negative aspects of 3-dimensional imaging seemed to 

prevent private practitioners from readily embracing the 3-dimensional imaging 

technology in their private practices, as shown in Figure 2. Figure 2 was created in a 

similar manner as Figure 1. Many of the faculty members were concerned about the cost 

and efficiency of the technology in a private practice setting. Many mentioned that if the 

technology costs significantly more than a regular digital camera, which is currently 

adequate, then they would be very reluctant to embrace the technology due to the 

exorbitant cost outweighing the benefit. They also looked at easy integration into their 

busy practices as a critical factor, because current 2-dimensional photography does not 

hinder the workflow and assistants are used to them. Another huge drawback of 3-
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dimensional imaging was its need for further advances before embracing this costly 

technology. A few other outstanding comments were tooth distortion and marginal 

benefit to 2-dimensional imaging. 

Figure 2. Trending Unfavorable Aspects of 3-Dimensional Imaging 

  

 When looking at the positive aspects of 2-dimensional imaging, a few recurring 

comments highlighted the true benefit of the current imaging system used in the field of 

orthodontics for diagnosis and treatment evaluation purposes. Figure 3 describes 

favorable aspects of 3-dimensional imaging and was created in a similar manner as 

Figure 1. Many faculty members expressed a high comfort level with the current 2-

dimensional imaging and emphasized that multiple additional photos make 2-dimensional 

imaging comparable to 3-dimensional imaging in simple cases.  
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Figure 3. Trending Favorable Aspects of 2-Dimensional Imaging 

 

Figure 4 showed the frequency of unfavorable themes of 2-dimensional imaging 

and was constructed in a similar manner as Figure 1. One of the top unfavorable 

comments regarding 2-dimensional imaging was that the 2-dimensional image lacked 

depth information. The need for additional images went hand in hand with the favorable 

aspects of 2-dimensional imaging, because many faculty members believed that multiple 

additional 2-dimensional photos would make 2-dimensional imaging more comparable to 

3-dimensional imaging. 
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Figure 4. Trending Unfavorable Aspects of 2-Dimensional Imaging 

 

On surveys, faculty members came up with soft tissue goals and evaluated soft 

tissue changes after treatment. Oftentimes, their responses were different when seeing 2-

dimensional images versus 3-dimensional videos even though they were asked to answer 

the same questions. Faculty members’ responses from analyzing the 2-dimensional 

images and 3-dimensional video for each patient were compared to determine which 

areas had frequent discrepancies from using two different image modalities, as shown in 

Figure 5. The x-axis represents soft tissue areas with frequent discrepancies from seeing 

the 2-dimensional images to 3-dimensional videos. Their responses were different in 

various areas. More change in 3D meant that the faculty member marked a higher 

response on the VAS scale for that specific soft tissue change when viewing the 3-

dimensional video compared to viewing 2-dimensional photos. Less change in 3D meant 

that the faculty member marked a lower response on the VAS scale when viewing the 3-

dimensional video. The y-axis represents the frequency of a discrepancy appearing in the 
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surveys. The lower lip anterior-posterior position was the area with the highest frequency 

that showed more change when viewing the 3-dimensional video. The lower lip vertical 

position was the area with the greatest frequency that showed less change when viewing 

the 3-dimensional video. Other areas such as the chin, lower lip smile arc, upper lip 

anterior-posterior position, upper lip transverse, and mentolabial fold increase were also 

the high frequency areas of discrepancy in change.  

Figure 5. Areas with Discrepancy in Responses from Viewing 2D Imaging vs 3D 

Imaging 
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CHAPTER 6 

DISCUSSION 

 

A few years back, one of our residents Orozco conducted a similar study using 

three different diagnostic records: a CBCT, set of traditional study models, pan and ceph, 

as well as, IO&EO photos. He reported that with CBCT, excessive overbite was least 

diagnosed and an extraction treatment plan was more frequently chosen compared to 

when other diagnostic records were used (2010). It is interesting to note how the nature of 

diagnostic information (2D, 3D) alters clinician’s diagnosis and treatment plan.  

To follow Orozco’s findings in the field of diagnosis and treatment planning, this 

study was designed to compare clinician’s perspective of pre & post treatment soft tissue 

changes, specifically, the usefulness of 2-dimensional imaging and  3-dimensional video 

imaging in soft tissue diagnosis and treatment evaluation. All of the images only had the 

patient in the smiling pose. Only the smiling pose was used, because the smiling pose in 

the oblique view is the most common angle at which the general public evaluates facial 

esthetics (Sarver 2001). Because the study’s parameter excluded non-smiling images, 2-

dimensional images of the subjects consisted of the frontal and three-quarter views. The 

profile view was not provided as a part of 2-dimensional images, because the profile view 

is taken with the lips at rest for records at the Temple University Podray Orthodontic 

Clinic. For 3-dimensional video imaging, faculty members were given full control of the 

videos. They had the ability to pause the video multiple times in any view and answered 
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questions viewing what they deemed the most informative side. Most of them ended up 

using the frontal, three-quarter, and profile view when answering the survey questions. 

Although the survey answers were analyzed using a Visual Analogue Scale 

(VAS) with a key provided in Appendix B, the numbers obtained were not significant 

because the changes were specific to the subject shown and none of the seven faculty 

members had at least one common patient to compare. Among the faculty members, a 

father and son were the only ones that saw the same four patients. Because of the 

subjective nature of orthodontics, however, none of their VAS responses matched up. 

Due to the aforementioned limitation, this study was approached with a heavy emphasis 

on the qualitative aspect. 

As seen in Figure 4, an overwhelming number of faculty members commented 

that they needed more views when viewing 2-dimensional images. They specifically 

wanted the profile view because they were trained using that view for facial soft tissue 

analysis. The comparison between 2-dimensional images and 3-dimensional videos was 

not equivalent, because only two views were available among the 2-dimensional images. 

Noting the unbalanced juxtaposition, there was more emphasis on qualitative data, as 

comments on images gave more insight on the pros and cons of each imaging system. 

The qualitative data shed light on the cases where 3-dimensional imaging would be 

appropriate.  

Most faculty members expressed that for patients with mild malocclusions, 2-

dimensional images were comparable to 3-dimensional videos, as seen in Figure 3. For 

moderate malocclusions, however, they also commented that additional photos in the 

profile view would be necessary in order for 2-dimensional images to be comparable. 
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Many believed that the 2-dimensional oblique view did not provide enough information, 

as soft tissue contour and depth representation were not accurate. Only two comments 

were made regarding the beneficial aspects of 2-dimensional oblique view as seen in 

Figure 3. On the contrary, seventeen comments were made praising the ability of 3-

dimensional video imaging to provide more dimensionally accurate soft tissue contour 

and depth, as seen in Figure 1. In the oblique view, 3-dimensional imaging was found to 

be superior to 2-dimensional imaging in showing more accurate shadow, contour, and 

depth of the soft tissue.  

None of the subjects in this study had severe asymmetries or craniofacial 

syndromes. Had there been patients with asymmetries in the study, more faculty members 

would have favored 3-dimensional imaging in its ability to visualize asymmetries. 

Graphic representation in Figure 1 would have been different with a different patient 

population. Viewing both sides would have facilitated in asymmetry identification and 

provided accurate soft tissue representation for skeletal cases and complex cases. As 

suggested by faculty members, 3-dimensional imaging can be beneficial in showing the 

whole face of the patient clearly. 3-dimensional imaging was associated with the concept 

of a virtual patient. Interestingly, none of the faculty members associated 2-dimensional 

images with a virtual patient. This may be due to the inherent inaccuracy that they have 

come to accept in using 2-dimensional images.  

When comparing the ease of use, 2-dimensional images were favored over 3-

dimensional videos. This is partly due to the faculty members’ existing comfort level in 

their everyday use of 2-dimensional images. Although this was the first time all of the 

faculty members had a chance to use multiple 3-dimensional videos, many of them had 
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no difficulty and expressed its ease of use. Also, many of them expressed willingness to 

embrace this technology, as shown in Figure 1. If faculty members had more exposure to 

3-dimensional videos in everyday practice, it is possible that more faculty members 

would have highlighted the convenience of 3-dimensional imaging and recommended its 

utilization.  

In addition to its ease of use, 3-dimensional images can be efficient with an image 

capture time of only 1.5 milliseconds (Incrapera 2010). Many faculty members were 

concerned about efficiently integrating the new technology into an existing practice as the 

use of 2-dimensional images currently does not take up much staff time to capture and 

has been working relatively well in their practices. Some faculty members mentioned that 

they take the photos themselves to minimize error. From a pure efficiency perspective, 3-

dimensional imaging would actually be more efficient, because multiple images are 

required to be captured for 2-dimensional images. Two 3-dimensional images, one 

smiling and one at rest, would take much less time to acquire than taking traditional 2-

dimensional composite images. Some faculty members also mentioned that they take 

additional photographs for more involved cases. For these severe cases, the staff or 

doctor would spend significantly less time capturing patient images, given that 3-

dimensional images are instantaneous and capture all sides of the patient. As evidenced 

by its quick capture time, 3-dimensional imaging could streamline the records process 

and actually aid with practice efficiency without compromising image quality.  

Another important concern that all of the faculty members had regarding utilizing 

3-dimensional imaging technology in their private practices was the cost of the machine. 

As seen in Figure 2, the high cost of the 3dMD machine was mentioned as the most 
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unfavorable aspect hindering its widespread utilization. Compared to a regular digital 

camera, the 3dMD machine costs significantly more. Besides the exorbitantly high cost, 

faculty members thought that more advances were needed and that the current benefit 

was not great enough for such a hefty investment. A few faculty members mentioned that 

the soft tissue change assessment for a minor case without a severe asymmetry is 

comparable among both 2-dimensional and 3-dimensional images. In addition, many of 

them suggested combining CBCT, digital models, and the 3-dimensional image into one 

to create a virtual patient that is capable of undergoing a treatment simulation. The 

treatment simulation aspect was important to many faculty members, as they saw value in 

showing an accurate post-treatment outcome to the same patient, instead of showing 

example cases of others.  With advances in technology and a decrease in cost, 3-

dimensional imaging technology would be more widely used and provide better 

information to both orthodontists and patients. 

The greatest discrepancy of soft tissue change in viewing 2-dimensional images 

versus 3-dimensional video imaging was in the chin and lip region. This difference did 

not necessarily mean more superior accuracy of the 3-dimensional video over 2-

dimensional images. Instead, Figure 5 showed areas of inconsistency among raters upon 

analyzing two different images of the same patient. All of the subjects in the study 

possessed one or more Class II characteristics. The fact that the chin area and lower lip 

position had a big discrepancy between 2-dimensional images and 3-dimensional videos 

might suggest that visualizing the anterior-posterior position can be better accomplished 

with 3-dimensional video imaging. A definitive conclusion, however, could not be made 

without controlling for sources of error and providing a fair comparison between 2-
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dimensional images and 3-dimensional videos. With the addition of the 2-dimensional 

profile view, the comparison might have been more fair and have yielded a different 

graphic representation than is seen in Figure 5.  In addition to providing more 

photographs to make the comparison more valid, patient positioning, especially that of 

the chin and the smile, should have been standardized and preferably taken by the same 

person in order to minimize error. A few faculty members mentioned that subjects were 

positioning their jaw forward, creating a ‘Sunday bite’ for the picture. Although the rest 

pose is more accurately reproducible compared to the smiling pose, the smiling pose was 

used in this study as this is the angle at which the general public evaluates esthetics 

(Sarver 2001). It is fitting that orthodontists evaluate patients in the view that most people 

deem esthetic, because orthodontists are continuously trying to excel in producing the 

best facial esthetics for patients. Further studies using the three-quarter view and smiling 

pose are needed to elucidate the true value for patients and deliver the best result possible 

from orthodontic treatment. 

Another area of error that was noted by faculty members was tooth distortion in a 

few images. The images with tooth distortion were taken by an old machine at the 

Temple University Podray Orthodontic Clinic. After the machine was serviced by the 

company, the distortion issue was resolved. The most likely explanation of the distortion 

was insufficient lighting inside the mouth for accurate tooth display. This was an isolated 

incident for only a few images. These images were not excluded from the subject 

population as the soft tissue representation was still deemed accurate due to sufficient 

lighting of the face.  
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CHAPTER 7 

CONCLUSIONS 

 

1. The qualitative data highlighted that 3-dimensional imaging would be 

necessary in cases with skeletal deformities.  

2. In the oblique view, 3-dimensional imaging is superior than 2-dimensional 

imaging by showing more accurate shadow, contour, and depth of the soft 

tissue. 

3. Further improvement is necessary to create a virtual patient with treatment 

simulation abilities.  

4. The comfort level among orthodontists of 2-dimensional imaging was higher 

than 3-dimensional imaging. With more widespread use of 3-dimensional 

imaging, more orthodontists may gradually reach a higher comfort level in 

using this relatively new technology.  

5. Faculty members expressed high willingness to use 3-dimensional imaging if 

improvement in new technology could allow for more manipulation and 

accurate soft tissue prediction. 

6. 3-dimensional imaging is superior in its efficiency, quick capture time, and 

lack of need for multiple images. Implementation of 3-dimensional imaging 

could streamline the records process and help with practice efficiency without 

compromising the image quality. 
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7. Both patients and orthodontists may benefit from using 3-dimensional 

imaging. Patients can see an accurate representation of themselves and 

possibly view their own treatment simulation upon further improvement in 

current technology. Orthodontists would benefit with much more accurate 

images that may serve as the virtual patient. 

8. Besides the exorbitantly high cost, faculty members thought that more 

advances were needed and the current benefit was not great enough to justify 

the investment. 

The results were consistent with other studies that used the oblique view in that 

the 2-dimensional oblique view lacks depth and does not provide adequate information. 

With further improvement in current 3-dimensional imaging, this technology can benefit 

orthodontists in visualizing their patients. In addition, patients can benefit by hopefully 

seeing a live and accurate simulation of themselves instantly as a virtual patient. With 

these benefits of 3-dimensional imaging, it may one day be the new standard in patient 

records in the field of orthodontics.   
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APPENDIX A 

 

Questionnaire for participating orthodontists 

Please indicate number of years in practice: _____  

 

(PRE-TREATMENT VIEWING OF 2D photos) 

How much soft tissue change do you wish to accomplish through orthodontic treatment, 

in the following areas: 

 

CHIN 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

LOWER LIP 

-Arc 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -Anterior-posterior (sagittal) 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -vertical 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

UPPER LIP 

-Arc 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -Anterior-posterior (sagittal) 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -transverse 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

Malar region 

-prominence 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  
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Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

NASOLABIAL FOLD 

-increase 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -decrease 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

MENTOLABIAL FOLD 

-increase 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -decrease 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

Are 2D photos an accurate depiction of the patient’s soft tissue? 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

 

(PRE-TREATMENT VIEWING OF 3Dmd VIDEO) 

How much soft tissue change do you wish to accomplish through orthodontic treatment, 

in the following areas: 

CHIN 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

LOWER LIP 

-Arc 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -Anterior-posterior (sagittal) 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -vertical 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

UPPER LIP 

-Arc 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -Anterior-posterior (sagittal) 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -transverse 
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Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

Malar region 

-prominence 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

NASOLABIAL FOLD 

-increase 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -decrease 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

MENTOLABIAL FOLD 

-increase 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -decrease 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much Is the 3Dmd video an accurate depiction of the patient’s soft tissue? 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

Did you prefer to view the 3Dmd video or the 2D photograph series for diagnosis and 

treatment planning purposes? 

____3Dmd video ____2D photograph series ____No preference  

 

Which imaging modality most closely represents the actual patient? 

____3Dmd video ____2D photograph series ____No difference 

 

 

(POST-TREATMENT VIEWING OF 2D photos) 

How much desired soft tissue change did you accomplish through orthodontic treatment, 

in the following areas: 

CHIN 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

LOWER LIP 

-Arc 
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Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -Anterior-posterior (sagittal) 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -vertical 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

UPPER LIP 

-Arc 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -Anterior-posterior (sagittal) 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -transverse 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

Malar region 

-prominence 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

NASOLABIAL FOLD 

-increase 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -decrease 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

MENTOLABIAL FOLD 

-increase 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -decrease 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

 

(POST-TREATMENT VIEWING OF 3Dmd VIDEO) 

How much desired soft tissue change did you accomplish through orthodontic treatment, 

in the following areas: 

CHIN 
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Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

LOWER LIP 

-Arc 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -Anterior-posterior (sagittal) 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -vertical 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

UPPER LIP 

-Arc 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -Anterior-posterior (sagittal) 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -transverse 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

Malar region 

-prominence 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -other (specify):  

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

NASOLABIAL FOLD 

-increase 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -decrease 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 

 

MENTOLABIAL FOLD 

-increase 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much -decrease 

Not at all------------|--------------------|--------------------|--------------------|-------------Very 

much 
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Did you prefer to view the 3Dmd video or the 2D photograph series for evaluating post-

treatment soft-tissue changes? 

____3Dmd video ____2D photograph series ____No preference  

 

Which imaging modality most closely represents the actual patient? 

____3Dmd video ____2D photograph series ____No difference 

 

Was this patient under your supervision during diagnosis, treatment planning, and 

treatment completion? 

____YES     ____NO 

 

 

Please add additional comments regarding the patient that was not covered in the 

questionnaire. 
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APPENDIX B 

 

VAS Comparison Key 

 

Not at all ---------I--------I-------I------I------Very much 

(1)  (2) (3) (4) (5) (6) 
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APPENDIX C 

 

Transcriptions 

Dr. A 

Patient 8 MP 

Dr. A=A 

Paul=P 

---2D Photos Pre Treatment--- 

A: so you want me to start here?  

P: Yea 

A: And these are the only photos we will have available correct? 

P: Sure 

A: So not enough information given on photo for AP. So do you want to just circle that? 

P: Check it or circle. And keep in mind that this is all soft tissue change that you want to 

achieve through orthodontic treatment for the pre. This is soft tissue goals that you are…. 

A: Ok so these are my goals for the treatment? 

P: Yes. 

A: So anterior posterior on the upper lip? 

P: Is it protruded a lot, is patient bimax, is patient maxillary deficient? 

A: So we want the mandible to come forward on this patient so we want to… 

P: If the provided photo doesn’t give you enough information then feel free to… 

A: Yea I’m going to do that… 

     So we’re talking about here? 

P: Yea. 

A: What does this mean on this one? 

Paul: Other? 

A: Yea, not at all? This is the malar 

P: Malar region. If the patient is maxillary deficient then you’d like to use face mask or 

something to bring the maxilla forward.  

A: So we’re talking here about the nasolabial fold, we want to increase that so you want 

me to mark here that we want to… 

P: Change it very much around there 

A: So we would want to be up here? 

P: yes 

A: and you want to mark decrease? 

P: No, that doesn’t apply anymore unless you want to change some aspect and decrease 

some aspect, if that’s possible, then you could specify and tell us. 

A: here, or… 

P: Yea, in mentolabial fold. Let’s say increasing and decreasing is possible, please 

elaborate on how you want to shape that.  

A:I don’t want to do that. So that’s good so… 

   Are these two views indicative of the soft tissue?  

P: Yea. Were you able to get all the answers? 

A: I don’t think so. 

P: Were you able to get a complete picture of the patient just using these two photos? 

A: So the answer is no. So you want me to mark it here?  
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A: Did I miss anything there as far as your thought process? 

P: No. 

---3D Video Pre Treatment--- 

A: So this is the same patient in 3d? 

     Oh so it will keep moving 

P: Yea, if you would like the video to stop, you can feel free to do so with the stop 

button.  

     Is that view what you wanted? 

A: Go a little more to the right. Turn it just a little bit more. Good. That’s perfect right 

there. 

     So how much do we want to see in the chin movement wise, is that correct? 

P: Yes. 

A: Ok so what are we talking about here Paul, again? 

P: Anterior, posterior, sagittal, lower lip. 

A: So this is talking about the lower lip smile arc? 

P: Yea and the anterior posterior position of the lower lip. So naturally if we were to 

bring the lower jaw forward, the lower lip will want to meet the upper lip. If it is 

retruded, we want to bring the lower lip forward so the lip relationship is better. So it’s 

purely anterior poster relationship of the lower lip to the upper lip. 

A: So you’re saying that if you bring the mandible forward, which we want to do here, 

then we want to…so we are talking about lower lip only? 

P: Yea. Lower lip only 

A: So we want to bring lower lip back a little bit. 

P: Sure. 

A: So anterior posteriorly…that means we want to change it quite a bit is that what we’re 

talking about. 

P: So then you can say put it back if you need to or put it forward. You could jot down 

any… 

A: You want us to put notes? 

P: If you like. 

A: Vertical. Is this supposedly his smile, correct? 

P: Yes 

A: And vertically meaning if we bring the mandible forward, what do we want to do with 

the vertical part of the lip? Is that what you are trying to talk about here or not? 

P: I believe if you are just looking at smile, do you think the vertical relationship of the 

lower lip is adequate, is it showing enough teeth or… 

A: Do we want to make a change in it, is that correct? 

P: Yes. 

     Now we are looking at the upper lip, smile arc, anterior posterior. 

A: Right, yea. 

     And again, you’re looking at this relationship here… 

P: Yes. 

A: I don’t want to increase it or decrease it. I’m pretty happy with it. 

P: You can just put I’m pretty happy with it, I don’t want to increase or decrease. 

A: Now am I giving you what you want here, Paul?  

P:  Yea. 
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---2D Photo Post Treatment--- 

A: Same guy post-treatment right? 

P: Yup. 

A: That’s a hell of smile Paul. He’s over smiling. 

P: Yea he’s over smiling, exaggerating but these are the photos that we have 

unfortunately. 

A: So what we think of the smile arc from that picture, is that what I’m talking about? 

P: Yea, and if the picture itself is not adequate because the smile is artificial, you can 

mention, talk out loud or write it. 

A: Ok so yea. What I would say is that it is an over exaggerated smile and we cannot tell 

what the smile arc is on the lower particularly, so I think I will mark not enough 

information on the photo. Anterior posteriorly I think, again, it’s exaggerated. The same 

with the vertical. It’s just not a good depiction for us. The upper smile arc, again it’s 

tough to tell, not as much as the lower, but it probably…I would need to do a little bit of 

relaxation and bring the upper lip down a little bit, but not dramatically. Again it’s a 

question of the smile, is it a true smile here? Again, I think the photo did not depict the 

patient’s smile. Malar ridges I like. I think again you’re not going to have quite enough 

information on your photo with that smile. So I think we just can’t really tell. 

---3D Video Post Treatment--- 

P:Now we have the video of the same patient. 

   Just click on this, as the… 

A: What do we have first, the chin. So we would like to bring the chin a little more 

forward. 

P: This part is actually asking you if you got the treatment outcome you wanted in the 

first part. So you wanted the lower jaw to come forward and then this is the final photo 

and you are evaluating the treatment outcome. Do you like it very much or wish… 

A: That it would have come a little forward… 

P: Yea… 

A: We want more anterior movement in the chin. 

A: So we want to see less lower teeth and more upper teeth. And we’re looking here at 

the sagittal view of a smile. Am I missing something up in there paul? 

P: So the black area…Because there isn’t enough light 

A: Well this looks good on this side so I’m happy about that. 

A:What are we talking about when we say transverse? What are we talking about with 

the upper lip? Just the smile arc? 

P: Yea, is the smile arc big enough? 

A: So that means we like it very much, is that what you would put here? 

A: We don’t want to increase or decrease it. So you want to mark very much on both? 

P: If you like it very much, then you can just say that you liked it. 

A:  I guess I don’t want to increase, I want to decrease it don’t I? 

P: Yea you want to decrease it and then if this photo is still not enough,  

A: Yea 

P:That’ll be correct. 

A: I don’t know, what is it? 

A: If that patient one of ours, is that what this means? 

P: Its asking you if you remember treatment planning and seeing him? 
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A: Oh do I remember him, no I don’t. Did we treat him? 

P: Yea we did. The funny thing is that other attendings tend to not remember them either.  

A: That’s one. 

P: Yea that’s one. 

A: How many are we doing? 

P: Four. 

P: We’ll just do that some other time. I just wanted to follow up with you about this 

patient and photo quality so far. How could this study be better in your opinion? Could 

we have given you more photos, worded the questions more intuitively, any thoughts that 

come to mind? 

A: I think the 3d pictures adequately allow me to evaluate his soft tissue. I think that the 

2d from the two photos that you showed, do not adequately allow us to diagnose from the 

AP relationship. 

P: Sure 

A: Then of course, in his final photo, his smile was not natural. (both 3d & 2d in 

general) 

P: Yea 

A: So they would be the issues that I would see there. It does demonstrate even with what 

we did view the dramatic difference in being able to look at the 3d imaging in multiple 

positions which then those multiple positions allow you to adequately diagnose what the 

soft tissue relationships are. Does that make sense? 

P: Yea that makes sense. 

P: In terms of comparing 2d and 3d, you feel like 3d was able to give you a better 

depiction of the patient as if the patient was… 

A: Static 

P: Yea. 

A: No question. No question. 

P: So just in practice perspective, if this technology was readily available, would you be 

opposed to using 3d imagines or what are some thoughts coming to your mind about 

everyday practice. 

A:Well two things, or three things I think. Would I like that technology…yes. If it was 

able to be done in a practice efficiently with the use of auxiliaries and if it was cost 

effective because in private practice you are also getting a visual picture of the patient 

since the patient is there. You mainly would be using the photographs to discuss with the 

parent or view in the future when you wanted to go back and see the live image. This 

depicts the patient live from when you did pre-treatment to when you did post treatment 

from when you did retention which gives you much greater evaluation of what you did 

accomplish.  

P: Hopefully the questions were clear to you and we will continue with the other patients. 

Patient 20: VA 

----2D Photos Pre Treatment---- 

A: And vertically on the lower lip, refresh my memory. 

P: Vertically you want to evaluate the vertical dimension of the upper and lower and see 

if it’s adequate or if you’d like to increase or decrease the vertical. 

A: This is just the lower lip though. 
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P: Yea, on the upper lip we don’t have vertical so it’s asking you to combine and 

evaluate. 

----3D Video Post Treatment---- 

A: Her upper lip is too short, Paul. 

P: Ok, that’s why there’s a roll. 

A: You want that to be more prominent right? …Nasolabial fold. We want it more obtuse 

don’t we Paul so we want to increase it. I’m ok with that.  

P: I think you missed a question here. Upper and lower lip and vertical position of the 

lower lip. 

A: of the lower lip? 

P: Of the lower and upper together. So does she have enough vertical height with the 

lower and upper lips. 

A: What are we asking there, do they come together easily? 

P: Are they wide enough? So when you see a patient smile, you want to see bigger teeth? 

A: Are we seeing enough teeth? 

P: Is the smile wide enough. 

A: I thought that was transverse. 

P: Transverse and also the vertical dimension as well. So would you like to see a little bit 

more vertical change or transverse change? 

A: Transverse I would. Vertical I think we’ll be ok there. 

----2D Photos Post Treatment---- 

P: She changed a lot. 

A: Big difference isn’t it. 

P: I know. 

A: And the width posteriorly looks so much better. See the difference? She just still has a 

very thick lip. 

P: Which we can’t really change. 

A: No, no. Ok so chin, … Smile line. Because she’s so thick in here, you’d like to see 

those corners turn up just a little more.  So this is a soft tissue change that we saw from 

the beginning to the post treatment,c correct? 

P: Yea. 

A: I don’t think we saw a lot, Paul. 

P: On the lower you thought we saw enough? 

A: Yes. 

P: We have more roll. 

A: Yea. The upper looks pretty straight across to me. I think the teeth are straighter so it 

looks better. 

A: Dentition. Anterior posteriorly.  

A: I think that’s improved quite a bit. Maybe a little.  

A: Yea, maybe. You know these look a little more prominent. So we did some change, 

right? 

P: Yea. 

----3D Video Post Treatment---- 

A: It’s better here Paul. I think we got some change there, but minimal. I mean some 

which was good, I think. 

P: this is a fuller smile than previous photos, right? 
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A: Yea, but she’s starting to turn up here a little bit. This I wanted to see. She just has 

thick lips. I think we did improve that. She was ok before, but I think we improved that. 

A: Upper lip. I think we got some improvement, Paul. Transverse, I think that’s a big 

improvement.  

A: Now what are we talking about there, the vertical? 

P: AP position of the lip…this is the lower lip so did the lower lip AP position 

satisfactory, or did we achieve our goal? 

A: It looks good but I don’t think we have to do a lot of change. It looks good AP wise 

but I don’t think we changed it because I don’t think we needed it, so what do we put for 

that? 

P: Maybe you could elaborate right here. 

A: I’m going to put there that it did improve.  

P: So AP improved, but not bad pretreatment.  

A: And vertical, you’re talking about this. 

P: Yes. 

A: Upper lip, that improved.  That upper lip, smile line, this, you know the only question 

I have with you here, some of that improvement is because of the wider smile this 

time (because the same smile is hard to be replicated). DO you want to note that? 

P: Yea please note that as well, as the patient is smiling wider, the upper lip gets 

squished. 

… 

A: I think that’s improved too. 

… 

A: Did it increase or did it decrease? It may have decreased a little bit.  

P: Do you feel like if we would have showed you pre and post side by side it would have 

been better? 

A: Yea it would have been better. 

P: That would be one aspect we could improve. 

A: I don’t know how you would do it with 3D I guess you would do it with two 

computers, two screens. 

P: Yea we would need two screens and we could have both of them side by side. 

A: Yea because you are trying to remember what you did before. She did not have a lot 

of AP issues and her lips are so full but then the smile is bigger on the 3D than it was on 

the 2D so it changes your answers. It looks like a good result. 

P: She looks a lot better and she is happy. 

A: What else do I need? 

P: If this was readily available to you, and it’s easy to take 3D photos, the patient just has 

to sit here and 3 second snap and the patient will be done with photo taking. I understand 

the cost is an issue. Besides the cost, is there anything.. 

A: If we had the ability to do this in the practice and do it efficiently and do it so the cost 

wasn’t tremendous, we would incorporate this into practice. No question. It gives you a 

lot more. 

P: Would this alone be enough, or do you think if the technology improved even more 

and allowed you to zoom in and out all the way into the bone, for example, and if the 

models are integrated as well, would it be better and do you see that integrated into our 

practice in the near future? 
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A: I think what’s happening with the ICAT imaging and the soft tissue, and as you know 

we’ve been trying to do some of that integration even at Temple. I mean obviously if you 

could see the soft tissue image and the skeletal image at the same time and even be able 

to move the parts so you have feel for what the soft tissue might do, that would be a 

wonderful thing for us. Basically, one stop shopping where you have everything in front 

of you and you could manipulate what you need and bring it in and out to see the 

underlying structures. Pretty dramatic difference. Do I see that in the near future? What is 

the near future? 

P: I guess in the next 20 or 30 years.  

A: Oh yes, no question. I thought you were talking 1 to 5 years. I would see that’s 

something we are going to do in the next 10 years. 

P: I think there is a benefit to it for the patients. If you are able to manipulate the hard and 

soft tissue together, they will be able to see visually what the treatment can provide for 

them 

A: The other part of that is that you can theoretically widen the upper jaw and be able to 

change…see the smile line. The thing you always have to be concerned about in any of 

this type of imagery and we did it because we can do it with some of the programs for 

surgical patients now, is what the people may expect and treatment we accomplish 

physically is sometimes two different things. That’s the trepidation of “this is what you 

will look like” type of things. That could be a pitfall unless it’s handled well and there is 

good communication btw patient and doc and everything is documented. No question, it 

does give people some kind of a feel for what they can accomplish other than showing 

them pictures of somebody else that isn’t them.  

P: So this is what happened with this patient, and you could possibly get this versus, this 

is what you might look like in the future with this treatment.  

P: Any other comments that you’d like to make? 

A: I think it’s a good study because it does depict for us the benefits of being able to 

change the position as the patients head rotates. So if you want to look at ¾ view, AP, 

sagittal, somewhere in between, it’s a big benefit to get a feel for the patients face. 

Patient 14: SB 

----2D Photos Pre Treatment---- 

A: From this smile, even though the smile may not be as big as we would like it right 

(inconsistency w/ smile mentioned again)? 

P: Yea I wish he was giving us a full smile.  

A: So AP, are you taking here adjust about the chin point? 

P: The AP is the lip position, now we’re at the lower lip and you’re assessing the smile 

and the position of the lip.  

A: Ok. 

P: Is there any aspect of the lower lip that you would like to change that is not mentioned 

in the survey? 

A: No I don’t think so. 

… 

A: I’d like this roll to be reduced so that’s what you want there. Is that correct? 

P: Yes. 

A: I don’t want to increase; this is what we should put here. 

P: If you want the roll to come down, won’t that increase nasolabial angle?  
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A: Yes, it will. 

P: So I think that was correct and decrease, you could just ignore this or mark not at all.  

… 

A: So we would like that to be decreased [in reference to mentolabial fold] 

A: We’re talking about in these two photos? 

P: Yea, Where you able to get enough information from these? 

A: To make all those decisions? 

P: Yea 

----3D Video Pre Treatment---- 

A: So we want the chin to come forward Paul? 

P: Yes 

A: The whole chin, so that’s going to be hard tissue but then we also want the soft tissue 

to come forward? 

P: To follow with it, yes. 

A: You know his lower smile line isn’t so bad, it’s just the upper that it think is the issue. 

He’s got a good roll.  

… 

A: …I think the bicuspid area on him…in general he looks pretty good but we could 

move him around, that would be good. 

A: I like it now Paul. 

P: The 2D didn’t show you that. There was a pattern from all the other attendings as well 

with the nasolabial and mentolabial.  

P: Before we move on, could you care to say something about the two different photos 

you were given and how your answers changed a little bit from 2D to 3D? 

A: in the 2D, in the frontal and ¾ view, you can’t really depict the nasolabial fold or the 

mental fold area. Also you can’t depict the chin area properly that you can do with the 3D 

which can give you a whole different concept of facial change that you would desire. 

P: And those are the areas that you critically look at when you are treatment planning? 

A: Exactly. You look at the chin position in relation to upper lip and the lower lip and 

also the smile line. In here, whether its 2D or 3D, we’d like to see a bigger smile line to 

evaluate the smile line more efficiently. 

----2D Photos Post Treatment---- 

A: I think not a lot [of change] in the lower. I’d say some probably. Anterior posterior, 

you really can’t tell. Vertical, I think we see some because of the smile. Upper smile arc, 

not at all. SO review this, sagittal we’re looking at this or AP? 

P: AP. Position of the upper lip. 

P: If we had given you a profile view, it would have been a different game. 

A: Yea. 

A: I see some malar changes….development. 

P: Yea, just from growing right? Malar region we can’t do much. 

A: Yea.  

----3D Video Post Treatment---- 

A: His nose grew Paul. 

P: yea his nose definitely did. 

A: I did see quite a bit of change in his chin.  

… 
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A: This is change we’ve seen correct? 

P: Yea. 

A: You know his nose got bigger Paul. Maybe more acute. 

P: Yea it made it more acute. Even though we wanted it more obtuse.  

A: Well I see so it decreased, right? It didn’t increase right?  

P: Yea. 

A: It also became vertically shorter. 

P: Vertically shorter and decreased due to the nose.  

A: I think we did well, the chin changed. I think this is one we treated Paul, or no.  

P: If you remember, yes. 

A: He looks familiar, so probably yes. Did we or not? 

P: yes.  

 

P: Just from answering these questions, were there any questions that you wished we 

have asked but we didn’t in the surveys so that we can improve the surveys? 

A: I think this is good but the only thing you should think about is nasal changes that 

have affected the whole sagittal profile, AP, etc, and especially the upper lip position. 

Then, whether or not from a soft tissue standpoint we want more increase in total vertical 

height from the nose to the chin. I think those questions would improve the evaluation. 

P: Any other comments you’d like to make regarding those images that you were 

provided so far? 

A: No I think those 3D images give you a dramatically different perspective of the face in 

what you’re dealing with. If you did 2D you really need to see a frontal smiling and non-

smiling. You need to see a sagittal smiling and non-smiling. The ¾ doesn’t really give me 

a whole lot. 

P: Do you routinely take a ¾ in your office? 

A: We do not. 

Dr. C. S 

S=Dr. CS 

P=Paul 

Patient 18: TA 

P: If 3dMD technology was available in your office, would you be inclined to switch 

from 2D photos to 3D photos.  

S: if equal expense then possibly. If added expense, probably not. 

P: Cost benefit analysis will tell you whether it is worth it. 

S: Correct. Because, to complement the photos, we also have the patient, especially 

during the exam and consultation so it is easy enough to access them directly. 

P: But let’s say you didn’t have that opportunity and let’s say Dr. Kendra was writing a 

treatment plan that you examined, then would the 3dMD be more beneficial in that 

scenario because the patient is not available. 

S: Yes. 

P: would you care to make any suggestions for future studies using 2D and 3D. Is there 

anything we could have improved in the survey or photos? 

S: Nothing I can think of. 

P: Ok, so we are all set. 
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P: Comment generally about 2D and 3D photos that you just went through and any 

comments that come to your head. 

S: the 2d gave me a small glance at what was going on in the case but since it was limited 

views, you couldn’t answer all the questions accurately where the 3D, even though the 

image was rotating and you had to watch it for a while before you really could break 

everything down, it certainly gave you a better overall view of the structures of the face 

and the proportions. I will answer the same questions with 3D technology but you felt 

that you answered a little bit more accurately.  

P: Do you feel like 3D is where the future is in terms of imaging and stuff like that? Do 

you foresee 3D imaging as part of our diagnosis and treatment planning? 

S: Yea, I think so especially if you can combo with 3D models, occlusion and everything 

like that. I think just the face itself; there is only so many facial changes we are making 

on a typical orthodontic patient. Once you combo it with skeletal and dental system it is 

probably going to have a lot more application. 

 

Patient 2: DB 

S: So If I requested not much of a change and we didn’t do much of a change then it 

would be closer to very much right? 

P: Yea.  

P: So do you think if it would be beneficial if you were able to stop the videos as needed 

or is it still ok as it goes on? 

S: I think you could answer the questions quicker if you can stop it but if you look at it 

enough times you can get where you need. 

P: By looking at the 3D photos after the 2D, do you feel like some of your answers from 

the 2D section will change or will they still stay the same. 

S: I think some of the profile related questions will change but the straight on ones won’t 

change a whole lot. 

P: Would it have been better if we had profile shot with the smiling photo? It would have 

made it a little bit more comparable? 

S: Yes. Yes. 

P: Are there any other comments for this patient that you would like to make? 

S: No.  

 

Patient 15: ST 

P: And you can see that the 3 quarter view here is a little more frontal than what it was 

with the other patients. Do you think it would have been better if she was tilted more on 

the sideways? 

S: Yes 

P: It also depends on the quality of the photos we provide. 

S: Yea. 

P: Any additional comments you would like to make? 

S: No. 

P: One question that I have is that in your everyday diagnosis and treatment planning, 

how could we make it better in terms of taking photos. Let’s say a lot of offices won’t 

have 3dMD. Would it be enhanced by taking more 2D photos in some different aspects or 
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are the photos that we currently take, 3 quarter, profile, and frontal, sufficient enough for 

your diagnosis and treatment planning in your opinion. 

S: Probably a couple more would be helpful. 

P: Couple more. What views would you say? 

S: Maybe both forced smile and more of a natural smile and then just kind of more 

relaxed and at rest for the frontal shot rather than, I’ve had most patients just kinda biting 

down in full intercuspation and stare at you when you tell them to stand there without 

smiling at you. Then a really good profile shot that is truly from the side and oblique 

being truly 45 degrees or so rather than halfway in between. 

P: And sometimes, do you see class II patients posture forward, their jaw forward, when 

they took photos.  

S: Yup. 

P: That could be another aspect that could be controlled. 

S: Yup. 

 

Patient 1: BV 

S: So this nasolabial fold increase that’s if I want to increase it and if I wanted to decrease 

it or keep it the same? 

P: Yup. 

P: I had one question. Here, would you like to increase or decrease, one or the other? 

S: Increase. 

P: Ok just say not at all here. 

S: Ok. 

P: Were there any questions that we should have asked or was there anything that you 

would like to improve in the first part of the questions or were they all sufficient enough? 

S: I think they were all sufficient except for maybe also having a non-smile pose. Which I 

guess would be a whole different study. 

P: Yea that’s a separate study. 

P: So this is the final. 

S: Ok. 

S: So if I ask for an increase then I’m only judging this one right? 

P: So if you ask for an increase in the pretreatment, and this is asking “were you able to 

achieve your goals?” 

S: Ok, then I ignore the decrease one right? 

P: yes. 

P: And now the free response section. Are there any comments you would like to make or 

any suggestions for future studies that we have and will conduct. What were your general 

impression of 2D images versus 3dMD images. 

S: I like the 3D a lot more than the photos that were given. I think having maybe a couple 

more views of the photographs would make it more equivalent. Normally in treatment 

planning, we are looking at more than those two shots to get a better idea of what the 

profile looks like and what the face looks like without them smiling. I think only given 

two photographs was hard to make some accurate judgments when typically we get a few 

more view to make it more equal to the 3D. I think in this setting, the 3D was clearly 

superior than just the oblique shot and the straight on smile shot.  
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P: If we had a couple more additional photos would it have been comparable or would the 

3dMD still been superior. 

S: I think no matter what the 3D is going to be a little bit superior but I think it would be 

a lot more comparable. 

P: Any other comments you would like to make? 

S: No. 

Dr. V 

Patient 4: BE 

----Pre Treatment 2D---- 

V: Patient has thin upper lip. I want to maintain the lip line on the upper incisors. We can 

extrude the upper incisors if we wanted to because over time the lip will tend to drop. I 

want to retract the incisors to get better lip posture. 

P: Would you like to change the chin a lot or not at all? 

V: You really can’t tell on this view. 

P: If you can’t tell, you can check off not enough info. 

V: I would want to see a lateral view to see what I would want to do to the chin. 

V: This is all I’m getting to see, this right here? 

P: For the 2D pre treatment. 

V: Anterior posterior, not enough information. Vertical, not too much. Upper lip, smile 

arc. I’m going to give a little bit of change to the upper lip just to retract those incisors. 

AP you really can’t tell. Transverse, looks good, leave it alone. Malar region, he looks a 

little flat in the malar region but I’m not going to change that. Nasolabial fold, that’s an 

interesting problem. He’s a little bit flat. I want to maintain that. If I could increase I 

would, but you wouldn’t be able to. Mentolabial fold, not enough information.  How 

accurate is the 2D? Not at all. He’s stretched out so you have no idea of how thick his 

tissues are. The smiling photo is good for the posture of the smile like and how much 

tooth is showing and how wide it is. It’s not very good at showing thickness or 

position…as far as whether he’s competent or incompetent. It doesn’t give you that.  

----Pre Treatment 3D---- 

P: Would you like to see the profile view? 

V: Yea. 

V: In this situation, he might actually be open so we might not be getting a true 

representation of where his chin is. His overall profile looks very good right here. On this 

view, even though he’s smiling, I get a better interpretation that if he closed his mouth 

and lip he actually might be competent. Chin, not at all. Smile arc, …Anterior Posterior, 

are we talked about only lips? I don’t want to change a lot on the lips. Vertical, I’d like to 

bring it down even though I know we can’t. Upper lip smile arc, that looks pretty good. 

Anterior posterior, not at all because I want the lip to come back. Transverse, I can’t say 

that here that was on the other one. That was not at all also. Malar region, I guess not at 

all. Nasolabial fold, not at all. Mentolabial fold, I’d like to see that increased. 

P: How much? 

V: Just a little bit. Is 3D an accurate representation of patient’s soft tissue? It is a 

representation in one static position. 

P: And that position is in profile view? 
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V: It’s the whole face as in he’s smiling and we have one position. I don’t get to see the 

lips at repose. That’s the condemnation of the 3D. It doesn’t help me more than looking 

at front and back. It does give me a better view as far as ¾ and that type of thing.  

P: And how about the soft tissue depth? 

V: Soft tissue depth? He’s got thin lips, even that with a smiling picture, you don’t know 

how deep they are or how thin they are because he has a smiling picture. I would want to 

see how thick they are at repose to see if I should be bringing the teeth back or not. He’s 

got a very nice smile and smile line so I wouldn’t want to interfere with that but I want to 

bring those teeth back to let the lips fit better at repose if those front teeth are sticking out 

too far.  

V: I actually like the 3D video than 2D because it gave me a better look at the side. You 

didn’t give me a look at the side. 

P: Yea my study only involves smiling photos. 

V: The video it gives you a better look because you are getting the whole view instead of 

one 2D picture which is more static than what we are looking at. The condemnation of 

the 3D is worse for the 2D. 

----Post Treatment 2D---- 

V: In the smiling ..nothing has changed. AP can’t tell. Vertical, not at all. Upper lip smile 

arc, improved.  

----Post Treatment 3D---- 

V: Chin looks like it has improved. Lower lip looks like it was improved. AP not at all. 

Vertical, improved a little bit. Upper lip smile arc, little bit. AP/sagittal, improved a little 

bit.Transverse, not at all. Malar region, not at all. Nasolabial fold, increased. It was 

increased moderately. The lip used to be down here more and now its curved up more. 

P: So that means it actually decreased. We’re actually looking at the angle. 

V: Oh I got it. You wanted to see if it’s more acute or more obtuse.  Mentolabial fold, 

that improved a little bit so we say that decreased right? 

P: There is more fold than before so it decreased. 

V: Definitely the 3D image 

----General Comments---- 

V: General comment, you see more on a 3D image that you can do visualization all 

around is an unfair comparison because you are only getting one smiling view on the 2D 

picture. If you had multiple photos of 2D you would have gotten the same info from 2D 

and 3D. The 3D images, in my estimation, were easier and faster to look at because you 

could see it in all different levels along the way. The 3D image is marginally better than 

2D images if you had all the photographs in place. 

P: What would you say the marginal difference is? 

V: I would say it gives you a 20% greater view of the patient’s face. 

P: You’re saying if we had all the different views that we would use for treatment 

planning.. 

V: With the only thing you have here is a static representation of a smile, they would be 

comparable. A little tilt towards the 3D because you have the ability to view more angles. 

You get a look at the lip posture at 45, 30, 50 ,60,70 degrees which is better than 2D 

images with front and lateral which is why 2D is less …by a minimum of 20%. In the 

static environment as far as one smiling photograph, even in 3D, it does not give you all 

the data you need. You need to have the tissue in repose. 
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Patient 22: WT 

---Pre Treatment 2D---- 

V: What I’m saying is, this is a very normal looking face at his age. This is also a very 

disproportionate picture because he is smiling so broadly, he is beyond what he would 

normally smile at. It is a very esthetic smile. Very circular and very balanced. Looks like 

he has a Class I little bit overbite malocclusaion. He’s more Class I skeletal. Upper lip, 

it’s thinned out so much you can’t tell.  

[More listing of survey answers] 

V: Nasolabial fold, not enough information. Mentolabial fold, not enough information. 

You really can’t tell from this picture the mentolabial fold. Is 2D accurate depiction of 

patient’s soft tissue? Marginally. 

----Pre Treatment 3D---- 

V: From another side, the lips look like they have good thickness, normal nasolabial fold, 

normal mental sulcus. He looks very nice. It gives you a better view because you’re 

looking at it from the side even though he’s got a very wide open mouth from the 

standpoint of his lips. He may be in occlusion there. [Listing of survey results] 

V: is 3D video accurate depiction of patient’s soft tissue? Marginally. Did you prefer 3d?  

I did prefer 3D because you can see both sides of an actual patient. 3D because you can 

see the lateral. I understand, this is a skewed representation trying to compare 2D and 3D 

and only showing one of the 2D and the whole face of the 3D is an unfair comparison. 

P: That was a general comment from the attendings as well. Just to clarify, the transverse 

element of the smile, you couldn’t evaluate it? 

V: I could tell if I went to the front. And that looks pretty good.  Yea I wouldn’t change 

that either. 

----Post Treatment 2D---- 

V: He shows less gum now and that has nothing to do with the treatment, he smiled 

higher on the one before. Post treatment, chin, he does slight asymmetry to his chin, but 

I’m not going to change it. Smile arc, I like it. AP, can’t really tell so not enough 

information. Vertical, not at all. Upper lip smile arc, not at all. AP Sagittal, not enough 

information. Transverse, not at all. Malar region, not at all. Nasolabial fold, really can’t 

tell because it’s flat. Same thing with mentolabial.  

----Post Treatment 3D---- 

V: Really not much has changed because there wasn’t much to do orthodontically. He did 

not have a big Class II or anything. They did aligning and he had a slight overbite. It 

didn’t really affect his soft tissue frame.  

P: You don’t think his chin came forward? 

V: It did, but that’s normal growth. We didn’t cause that, that just happened. For his age, 

on the first one, it was normal, I wouldn’t change it because it was going to change by 

itself over time. You were asking me if I’d change it and no, I’d just let it go. 

[Listing survey answers] 

P: So just to summarize, this is definitely an unfair comparison. We knew that even 

before starting this study because we had a limited set of 2D photos.  

V: It’s interesting because 3D is better compared to one photo of a face. You need to take 

a few more photos of the face to be comparable. The 3D definitely gives you a little 

better basis because you can manipulate it and turn it around and see it from different 
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angles. This is very nice no matter how many photos you had unless you had 50 of them 

which gives you one every couple degrees, then the 2D would be similar to the 3D. With 

the 3D, you can go in all directions. If you had a case that was asymmetrical, that was 

any kind of asymmetry whether it was the chin, the malar region, or the nose, you would 

be able to visualize it better with the 3d than the 2D. 

P: If the patient had more severe soft tissue issues.. 

V: More severe soft tissue, the 3D would be even more beneficial.   

P: In these cases that you’ve seen, they were minor cases. 

V: They were easy cases, they were nearly Class I so there wasn’t that much that would 

change on it even after treatment. The first case did show changes in the upper lip which 

was very nice. I liked that because it brought the teeth back so the lip achieved a greater 

thickness which happens when you retract. 

P: And you couldn’t see that movement that much in 2d but when you saw the 3d you 

could see it? 

V: In 3d you could see it more, particularly because I didn’t have a lateral picture. 

P: So if you had a lateral picture.. 

V: The 3D would have been marginally better. 

Dr. H 

H= Dr. H 

P=Paul 

Patient 5: MC 

----2D Photos Pre Treatment---- 

H: I like the soft tissue in her chin, although, I think it could be a little more prominent so 

I would say a little bit. Lower lip smile arc, she has excessive incisal display; a little 

toothy. I would like to change that as well, not severely. Anterior posterior. 

P: That’s the lower lip though, so you want the lower lip to change? Upper smile arc will 

be over here as well. 

H: Ok, so there’s really not enough information. Can I circle this part over here? 

P: Yea. You are also assessing the curve. 

H: I would say ..not much at all. Pretty good. Anterior posterior that’s all I have to look at 

right? 

P: Yea 

H: I can’t tell the occlusion but I would say minimally. Vertical, again this is lower still, 

right? Not enough information. Other, specify. Upper smile arc, I’d like to improve that. 

Anterior sagittal from an upper lip point of view. 

P: Like AP position 

H: Yea sure, slightly. Transverse. 

P: And vertically, upper and lower together, do you feel like the position is good. 

Vertically, you thought it was slightly excessive, correct? 

H: Yes. Toothy. So the lower region,…Nasolabial fold, I would say I’d want to increase 

or flatten it.  

P: Yea you’re circling that and you want to see how much you’re going to. And you can 

just skip that because you’re not decreasing it. 

H: Mentolabial fold, I kind of like it. 

P: Yea so not at all on both. 

H: Yea, it’s ok, because you’re not getting that curve. 
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----3D Video Pre Treatment---- 

H: Upper smile arc, I think it looks pretty good.  

P: Do you feel like the smile that we have here is different than the 2D? 

H: Yea 

P: That’s one of the areas that will give me a lot of error. Even if I take the same smile 

picture one second to the next second, it won’t be the same.  

H: With this you have control. 

P: Yea. 

H: Mentolabial fold I think I could increase it a little bit. 

P: So far, judging from these two photos, anything that comes to mind? 

H: 2D vs. 3D? 

P: Yea 

H: the 3d gives me a lot of control. The patient doesn’t have to be symmetric. If there 

were any asymmetries I don’t think I would have caught it easily on the 2D. The 2D 

showed the teeth in a higher resolution so I could see the smile line per say more 

accurately. There is inherent variability in how the picture was taken, so you remove that 

factor, especially….to really standardize it. 

----2D Photos Post Treatment---- 

H: How much desired soft tissue change, it’s hard to tell in this picture. Not enough 

information? 

P: yea that’s fine 

H: Lower lip smile arc. I think it’s pretty good. So upper lip smile arc, if I like it I put not 

at all, no changes?...make a lot of changes 

P: We are seeing how much desired soft tissue change do we see in the following. Upper 

smile arc, I don’t know if you remember, did you want to change a lot? 

H: Yea 

P: Did you see a lot of changes? 

H: Yea 

P: So you’ll be at the Very much side. 

… 

H: I didn’t see very much change. Nasolabial fold improved so I’d say I like it. 

Mentolabial fold. 

----3D Video Post Treatment---- 

H: How much desired change do I see? Some, not a lot.  

P: She’s definitely showing more teeth though, right? 

H: The lower lip smile arc, do I see some improvement, yes. Do I see AP? Not a lot. I 

mean it’s hard to say.  

P: So that answer will go hand in hand with the nasolabial fold and mentolabial fold as 

well. 

H: AP changes I’ve seen, it’s hard to do without a comparison. 

P: I know, that’s another thing that the other attendings have been giving me. They wish 

there were two monitors showing you the pre photos again and then the post photos so 

you don’t have to go by your memory which is one thing you could definitely improve 

on. 

H: So AP, sagittal desired change, yea I would say it had some desired change. Vertical, 

definitely vertical improved. Upper lip smile arc, I’d like the fact that you can see lower 
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teeth now, I don’t think the smile arc is worse I would say desirable yes and, I don’t 

know how to say. You know what I mean? 

P: Yea I know what you mean. 

H: Yea, more lower incisor display. 

P: It’s a bigger smile and straighter teeth but worse smile arc. It’s like flattened. 

Nasolabial angle there’s an improvement.  

… 

H: I don’t recall. 

P: Then you can just put no. 

 

P: Any other thoughts coming to your head after you’ve finished? 

H: Yea I think it’s a great way. I think the 3DMD gives you a lot of information. It gives 

you the Malar prominence and all the views that are missing from the 2D. In this case 

you can see all the tooth display, the smile is more favorable. You see a little bit of the 

flattening of the mentolabial and nasolabial angles. I think maturity and lengthening of 

the lip, and weight loss, so her face kind of thinned out a little bit. She still has a little bit 

of mandibular weakness, not marked but a little bit set back. I think she still has a very 

esthetic outcome. I don’t think you can get a whole lot better short of a little bit more 

defined mandibular, the ramus prominence and the posterior maybe wider and a little less 

here. You know what I mean. Other than that I think she looks great. 

P: If this 3dMD was readily available in the general public, do you think you would be 

inclined to use 3dmd and what are your criteria for that in private practice? 

H: I would definitely use that if it’s feasible financially and if it could be integrated into 

existing records. Right now all the records are disparate. You have pans, ceph, photos, 

record models. It’s not really easy to combine. If they could make it this combined with a 

cat scan, I’d be the first one in line. 

P: How about the digital models combined as well? 

H: Oh yea absolutely. Even this combined with digital models would be good. If you 

could open their mouth, if you will, and look at their teeth. It’s all so patched together 

now that I’m not that impressed. It’s separate pieces that are artificially rigged together. 

Then the other issue with the CAT scan is radiation and safety and all that stuff that’s 

hard to justify on a 7 year old when you’re not ready for treatment. This is a picture so 

you can do it unlimited, you can monitor changes in growth, look at changes in growth. I 

think it’s really really good and powerful. I almost like it better than a CAT scan. 

Although, I’m not…impacted canines but that’s 5% of my practice. This is every day, 

you can take unlimited pictures..wow factor. You can monitor patients’ changes so it’s 

awesome . I would get that tomorrow if I could. 

Dr. L S 

LS=Dr. L S 

P=Paul 

Patient 18: TA 

----2D Photos Pre Treatment---- 

LS: SO this is all soft tissue evaluation? 

P: Yes. 

LS: Ok so I go thorugh this, then what do I do with the 3D imaging? 

P: I’ll pull that up for you. 
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LS: I’m gonna put that there, lower lip. Anterior posterior. Oh lower lip, wait a second. 

Ok I gottcha. I missed the headings. Smile arc. That was a mistake. Yea I want that more 

of a change up here. Anterior posterior, lower lip…. 

LS: Im not sure what you mean by transverse upper lip. 

P: is the smile wide enough? Width wise, is it adequate?  

LS: You’re not going to change the upper lip. Treatment won’t change upper lip. You can 

change the dental arch. Let me see other… 

----3D Video Pre Treatment---- 

LS: So I’m getting a rotation from one side to the other 

P: It’s a video. If you really like, we can stop it at any angle as needed. 

LS: So when we’re doing the video, we only have kind of like a smile view, not a ….lip 

position? 

P: Yea my study only involves a smiling view. What are your reasons for asking? 

LS: Its one position, but lip position closure would give you an idea if there is strain, 

limited competence, how they rest when they are together. They are all rolled up 

because they are smiling but it doesn’t show where they are most of the time 

(mentioned about the negatives of not having pics at rest). 

P: It also depends on how big of a smile it is as well. 

LS: I think it limits what… 

LS: Chin, I don’t think we will change that a lot.  

… 

LS: I’m gonna say 3D helped me a little bit and the reason is that I did get a lateral shot 

where I didn’t get it with the 2/3 or the…It helped a little bit. I wasn’t big but I think it 

helped a little bit. I got more than just two shots. I got a more continuous. 

P: Would it have been more similar if you had more views? 

LS: Yes. I think I would have liked to have had a more straight on, looking off into the 

horizon with lips closed. Different soft tissue. 

P: What if you were able to stop this video and use it as that? 

LS: Stop it at different views? 

P: Yea. 

LS: Well I’m getting that. Im stopping it in my mind. I’m seeing what I want to see. It 

doesn’t bother me that it’s rotating because I get to see it right now what the lip position 

is relative to nose and chin which when you slant it, you don’t quite get that. You get a 

pretty good idea but it’s not …treatment viewing. 

P: You were also talking about how smiling photos in general are limiting. 

LS: Well if your study is on smile views, that’s one thing, but if I was going to do 

treatment planning I’d want more than just smile. I’d want resting position, resting 

with lips touching, closure. 

P: So multiple views of those? 

LS: Yea multiple views, other than just the exaggerated smile here. 

P: Would it have been more beneficial to use the normal Dolphin photos that we use for 

treatment planning. If that was provided in comparison to the video.. 

LS: What’s standard in Dolphin? 

P: In dolphin we have resting view, frontal, profile, 3 quarter, smile. 

LS: You have also looking sideways. And then smiling plus rest position lips closure. 

Yea I think all that would help. 
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----2D Photos Post Treatment---- 

P: Now the patient is finished and this is how she looks. 

… 

----3D Video Post Treatment---- 

LS: [mentions patient has a crooked smile] 

… 

LS: I hope I’m reading this right. I don’t really see a whole lot of change in the position 

from before and after so I’m kind of putting..gonna be in the middle here. I don’t think 

there’s a whole lot of change.  I think “not at all” would have been appropriate. Towards 

that direction I’m thinking. 

… 

LS: That would be no right? 

P: If you don’t remember, yea. 

LS: I don’t recall this patient. 

P: So, compared to this and that, there was a little contradiction.   

LS: I thought 3D was better. 

P: This one is saying inferior. 

LS: I probably should have put this here and this more down here. Change that? 

P: Yea if you could. 

LS: 2D was here and 3D was actually a little bit better. Anything else contradicting?  

P: Nope. I think that’s it. 

LS: I didn’t think we could change much or did change much.  

P: Did you feel like her jaw came forward a little bit, jaw and the lower lip? 

LS: I didn’t notice that too much. Cephlometrically, did it? 

P: Not that much. She was….Class II. If you could give us suggestions on how to 

improve this study so that it is more comprehensive, more effective in terms of real life 

treatment planning and evaluation. What would you suggest? Anything that comes to 

mind? 

LS: More views, not strictly just smile. Lip psotion with relaxed lip and closure would be 

helpful.  

P: What’s your general view on 2D versus 3D? Now that you’ve seen 3D video, what are 

your views on 3D.  

LS: The only thing that 3D helped me on was that I did get a straight profile shot which I 

think is helpful.  

P: So it’s very minimal you’d say. So if this was readily available to your practice at 

comparable cost to a digital camera, would you be willing to implement this? 

LS: I think if it was one more adjunct to your studies I think it would be ok, but I don’t 

think I’d need it. I have adequate other photographs in different positions and different 

modalities. Lip position, closure smile, whatever, I think I could make a good evaluation 

with just static. 

P: What are some views that you take in your private office? Is it similar to what we take 

here? 

LS: Yea I think so. We do the front one, straight on with relaxed position looking at 

horizontal, smile, profile ones, straight profile. 

 

Patient 2: DB 
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----2D Photos Pre Treatment---- 

LS: This would help me tremendously if I saw her with her lip closed. It looks like her 

lower lip is being held out a little bit but if I saw lip closure little bit from a profile 

standpoint….I like the E line. You can’t see the E Line from this shot. I’ll get that from 

the 3D. Oh, no I won’t because there won’t be lip closure.  

P: If we do a follow up study with the resting position, maybe combine those together. 

LS: I think you need a straight profile with a rest position, lip closure, whatever.  

----3D Video Pre Treatment---- 

----Post Treatment----- 

LS: These two cases really weren’t dramatically changed. So I’m not really seeing a 

whole lot of change in any of…there are cases that were changed dramatically. Do you 

have any that were changed drastically? 

P: Yea I believe so. 

P: So here are some follow up questions. So after looking at 3D after 2D, would any of 

your answers that you provided either on the 2D section or 3D section change because of 

the subsequent additional image you were provided? 

LS: I don’t think too dramatically, no. Not really. 

P: Were there any questions that you would have like to see? Were there any questions 

that we missed? 

LS: I think your study is what it is. You have it on smile only. The only question I would 

have is the structure of your study having different views. For treatment planning, I 

would want more views than just these. 

 

Patient 15: ST 

----2D Photos Pre Treatment---- 

P: Quick question on this one. So you’d like to increase some aspects and decrease some 

aspects? 

LS: What I’m saying is that if you want to increase the nasolabial fold, you don’t want to 

decrease it. So, in my reading..if you want to increase it, it would be the reverse that you 

don’t want to decrease it. So I’m saying that I don’t want to decrease it.  

P: So then you should mark not at all or not applicable. 

LS: I’m reading it like I want to increase it somewhat but decrease Not at all. I was 

thinking decrease. Ok. So mentolabial fold I want to increase that a little bit so I don’t 

want to decrease it at all. 

LS: So maybe some of those other ones where I said increase or decrease ….. 

P: We’ll revisit it one more time. I don’t think the answers will change that much.  

----3D Video Pre Treatment---- 

LS: Her chin looks way out there on this one.  

P: The pogonion 

LS: Her teeth are in a different position there than the other picture. Do you think we 

have the same jaw tooth position given with the 2D and 3D. 

P: I believe she was posturing funny in one of those photos.  

LS: The chin looks way out there where it didn’t look that way in the other position. I 

wonder if she’s in a totally different position. 

P: Maybe it’s the perception that you lose from 2D that you are gaining from 3D. 

LS: Ok, we’ll say that. 
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LS: What you want to do and what you’re able to do is two separate things. 

P: In ideal case, you’d want to change as much as you can. 

… 

LS: So you don’t want to change nasolabial fold so Not at all. And you don’t want to 

decrease it? Not at all? 

P: If you don’t want to change anything at all then Not at all. 

… 

P: So just to clarify, this meant that you think that it was inaccurate. 

LS: Yea I think she’s got an unusual jaw. Smile position.. 

P: that was captured with this. 

LS: It’s certainly not the same one as the 2D. The tooth display and the space between the 

teeth wasn’t the same as what it was with the 2D. There is more jaw opening. It appeared 

as though the chin position and everything was different. 

----2D Photos Post Treatment---- 

LS: Now her chin doesn’t look way out there like that 3D imaging looks like to me.  

… 

----3D Video Post Treatment---- 

----Follow up Questions---- 

P: Are there additional comments you’d like to make on this patient? 

LS: When I finally get the true profile, the chin is much more markedly strong which I 

can’t see with the 2/3 or ¾ positioning of the face. I think you can evaluate lip position, 

nasolabial fold and chin position better with a true profile rather than ¾ shot.  

P: So you were able to get that view from the 3D? 

LS: I can, but I couldn’t get it from the ¾ shot.  

P: Also it was hard, even her initial photo she was facing more facial than ¾.  

LS: I question whether maybe you got two different jaw positions on the 2D and the 3D. 

It just looks remarkably different. The tooth closure was different in one versus the other. 

There was some vertical changes. I don’t know how much anterior and posterior though. 

You can see from the tooth display that the space between the teeth was different in the 

2D 3D. There definitely was some vertical changes. 

P: In the 3D initial photo that you didn’t really like, that was partly because of the jaw 

position and she was a little open. 

LS: Looked unusual. It didn’t look like her normal rest position with lips open when you 

smile. 

P: This final view.. 

LS: That looks to me like a relaxed smile position without strain and without projection 

or anything of the jaw. 

P: One question that I wanted to ask you was that do you foresee 3D imaging to be part 

of our diagnosis and treatment planning later down the line. 

LS: yea I think so, I think most people will like it. 

 

Patient 1: BV 

LS: Is this my patient, isn’t it? 

P: If you don’t recall completely, you can say no. If you are 100% sure then you can.. 

LS: I’m not 100% sure but she looks very familiar. 

… 
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LS: If I’m not sure, put no? 

P: If you’re not sure you can put not sure or no, or maybe. 

P: So if you could add any general comments about 2D and 3D in general. I know I’ve 

asked you multiple times but if there was anything, after 4 surveys, you had any 

additional comments. 

LS: I think the 3D adds an extra dimension to static. I think there is a little additional 

information that you gather that would be helpful. 

P: Do you feel like the 3D image is actually giving you the virtual patient. If you have 

never seen this patient you are in a group practice setting, and you didn’t get to do the 

exam for every patient. Would this be a viable substitute? 

LS: I wouldn’t make it the end all, I would use it as a supplementary. I wouldn’t use it 

strictly. Maybe it’s because I’ve done it the old way for so long. I wouldn’t feel 

comfortable doing it with strictly this. I would want the combination of the old static 

pictures and this. 

P: What if this came with 3D models and 3D cone beam. It was all superimposed and you 

can scroll in and out of the patient. Would that help you at all? 

LS: There would be more than just this one picture? 

P: There would be static picture, smiling picture and digital model. 

LS: I think if you had everything incorporated and lip position closed, it would work for 

me. 

P: Any other comments you would like to make? 

LS: Nope. 

Dr. M 

M=Dr. M 

P=Paul 

Patient 3: GK 

----2D Photos Pre Treatment---- 

M: How much soft tissue change would I like to see in this young lady? Very little. 

 Lower lip, very little. 

 Anterior posterior. A little.  

Vertical, I’d like to see some vertical growth in the mandibular lower third.  

Smile, Not at all. That’s a great smile. 

 AP, just a little improvement.  

Transverse, not at all, its sufficiently wide.   

   Necessarily on a regular basis that is the malar? 

P: Yea 

M: Which is why I asked, I know what the malar and the zygomatic arches are but I’m 

wondering what you were referring to. I mean obviously that’s more of an issue or 

concern for patients other than what you’ve selected, more of the extraction and surgical 

patients. 

P: Maybe the class 3 patients with facial deficiency. 

M: Yea 

M: Nasolabial fold, do I want to increase or decrease it or leave it the same? Mentolabial 

fold, maybe increase it a little bit. Is the 2D an accurate depiction of this patient’s soft 

tissue. It certainly looks good but I’m gonna go middle of the road. 

P: Would you care to comment on the ¾ view?  
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M: This ¾ view is not so much a ¾ view. It’s more of a profile, almost like a 7/8 view. 

Which is perhaps why I have more of a comfort level because it’s close to a profile shot 

than a ¾ shot. 

P: So it gave you more information in terms of what I’m trying to study. 

M: Unless you have a trick question to stump me Paul, yes, I think in the 2D this 

particular photograph did show my eyes a little more than the previous three because of 

that increase in angle to almost a profile shot.  

P: Yea it was a trick question.  

 

Patient 16: SR 

----2D Photos Pre Treatment---- 

M: How much soft tissue change do you wish to change in the following areas. In the 

pictures that you showed me, her chin looks pretty good so very little. Do I want to 

improve the lower lip. If I check off not at all, that means that I’m happy with the way it 

is and I don’t want to change? 

P: Yup 

M: I’d actually like to improve it a little bit. Anterior posterior lower lip, very little. 

Vertical, very little. Smile arc, yea definitely want to improve that. She’s got beautiful 

teeth. Anterior sagittal, very little. Transverse, not at all. Malar region, not at all. 

Nasolabial fold, does a little waxing get included with that? She looks again like a mild 

class 2 so I’m thiking nasolabial fold from these photographs that you showed me, I 

really don’t want to change much at all. Mentolabial fold, I like the way it looks, so not at 

all. Are the 2D an accurate depiction in this case? I’m going to say middle of the road. I 

guess but based on what happened with the last patient and how inaccurate they were, 

now they’ve changed my view. Mind you, those questions..just for these patients. This 

one seems a little bit more accurate 2D ones. Definitely more information. I’m going to 

have to guess and most people that have done this have paused it at the exact profile.  

----3D Video Pre Treatment---- 

P: There was one attending that just let it be, got the mental image and then answered it 

on his own, but all the other attendings actually wanted to stop it at profile. Sometimes at 

¾ view and mostly frontal and profile. Which is what you’d expect because that’s how 

we treatment plan. 

M: I mean in large part a lot of what we do is how we were trained and how we do it. Ok 

pretreatment using 3D. How much soft tissue change do you wish to see in the following 

areas? In the chin, not so much because now her chin looks a lot more prominent. Lower 

lip, looks a lot more flat there, I’d actually would like to improve it a little bit (wanted to 

change the goal by seeing 3D). Smile arc though, that’s actually the AP that I’d like to 

improve. Smile arc, not as much. Vertical, maybe improve a little bit. We said we wanted 

to improve the AP portion. Is it an accurate description? Can I give it not the highest 

because there are some things? 

P: Yea that’s fine 

M: In this case do I prefer the 3D? Is that what you’re asking me?   

P: Not in general. 

M: Just in this case.  

P: Just this specific patient. 
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M: Although in this case there weren’t as many differences so I’m going to say “no 

preference” but definitely it more closely presents. 

----2D Photos Post Treatment---- 

M: Beautiful teeth, I mean look at those chiclets, great treatment, midlines on. 

P: Great smile. 

M: Yes she does. Ok how much desired soft tissue change do you see in the following 

areas? I do see a prominent chin and a prominent chin button. Lower lips, smile arc. They 

did change. The AP looks like it widened. The vertical looks like it changed. Upper smile 

arc did change. AP, so she’s got a little bit more curl so I said yes. Transverse, she could 

be smiling wider but definitely her smile looks wider. Malar, I see change. Nasolabial 

fold, do I see a change? I see a little. Do I see an increase? No, I see a decrease. 

Mentolabial fold, do I see an increase? No, I think I see a decrease.  

----3D Video Post Treatment---- 

P: I feel like this smile is not as full as the 2D. 

M: Agreed. I wasn’t lost in thought I was just listening out in front. 

M: Ok, how much desired. What if I see an undesired change? I still see a change. 

P: You could write undesired change, you could elaborate on it, or you could write on it. 

M: I do see some change but more prominent chin button. 

P: Which is undesirable.  

M: Lower lip, smile arc did improve. AP sagittal did change, vertical also.  

M: AP Yes, transverse not as much, Malar, looks more prominent. Nasolabial fold looks 

like it decreased.  

M: Why do you think the width of the smile, I mean it could just be as simple as she just 

smiled more broadly for the photographs. Maybe you took those first than she did for 

this. How long does it take to do the full scan of the 3D?  

P: It’s only a couple seconds.  

M: That short. It’s not like she is tired of holding that’s mile that fully and broadly. 

P: With a click you can capture everything. It’s just like taking a photograph except there 

are 6 cameras, 3 on each side so it captures all 3 dimensions. 

M: How long does it take to process these images? 

P: 30 Seconds. It’s really fast. 

M: Yea but 30 seconds is still a lot for the type of machinery that you have but I can’t 

even begin to image the calculations involved, and to develop that video. 

P: You were mentioning about the undesirable change on her chin, could you elaborate 

on that? Is there something that could have led to that, it just the growth, the chin button? 

M: Specifically the chin button and I think that’s more of a genetic growth thing not 

necessarily related to the orthodontic treatment. 

P: Any other comments you’d like to make for this patient? 

M: She’s got a beautiful smile. 

 

Patient 9: MM 

----2D Photos Pre Treatment---- 

M: How much soft tissue change do you wish to see in the following areas? Chin, very 

little. Lower lip, very little. Now you mention lower lip and smile arc, you mean the arc 

of the lower lip itself? 

P: Yes. And we have one for the upper lip as well. 
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M: And that’s somewhat subjective, how much tooth show, how much incisal display. 

Anterior posterior. And these are all class 2 patients, Paul? 

P: Yea they are 

M: Ok so then AP very little. Vertical very little. Other, specify. Should I mention stuff 

like obviously want to improve spacing 

P: Sure 

M: Upper lip, that I’d like to improve a little bit or would like to see improve. Sagittal 

enough information, maybe a little. Transverse, a little.  

P: Want to check this one, and that one? 

M: The second one? 

P: Yea. 

M: Should I? 

P: You said not enough but didn’t check that.  

M: Oh I see what you’re saying, I said not at all. I stand corrected. 

M: Malar region, I like her cheek bones. Nasolabial fold, not at all. So neither an increase 

or decrease. Same with the mentolabial fold. Accurate depiction of the patient’s soft 

tissue? Just because I use it and I’m comfortable with it doesn’t mean that it’s the best 

thing. I’m ok with accepting that. Is it as good as 3D, no probably not, but it is sufficient 

for the vast majority of patients. So are 2D photos an accurate depiction of the patient’s 

soft tissue? 

P: Only for this instance. 

M: I would say almost only because her discrepencies are more mild so its not as critical, 

does that make sense? 

P: Yea that makes sense. 

----3D Video Post Treatment---- 

M: I cannot have been the only one with an outburst when I saw this. After I do this, I 

want to go back and see this. That’s where a profile 2D shot would have eliminated that. 

You got me. That’s ok, you’re allowed to get me. 

M: How much soft tissue change would you like to see in the following areas? Chin, a 

whole lot more.  

P: And also the issue with 2D, 2D or 3D, when we are taking photos of the patients, they 

sometimes posture their jaw forward and stuff like that too. A standard has to be there too 

in terms of photo taking so that they’re really accurate. 

M: Excellent point. Which is why in my practice here the staff does not take the 

photographs. Either Dr. Cari or I just to minimize those types of things. 

P: That makes sense. 

M: Of course it makes sense. I’m not a total dinosaur. …Ok lower lip, definitely want to 

improve that quite a bit. AP, what to improve that quite a bit. Want to improve that quite 

a bit. Vertical, not so much. The teeth looked a little skewed there, is that just an 

algorithm calculation or something? 

P: It’s just that we didn’t have enough light so that’s why I think it didn’t project as well. 

That used to happen a lot with the old machine but we got it fixed so it’s a lot better with 

the new.  

M: I mean it almost looks like the teeth are positioned, angled palatally.  

P:  I agree with you. 
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M: That’s something I’d obviously want to fix but I didn’t see that in the 2D so that’s a 

short coming of this. It just affects the lips or just effects the lips, if this is skewed 

because of lighting and calculations, might other aspects of her face be skewed because 

of lighting? 

P: No, it’s just that the teeth are under the inside of the lips so it’s harder to get more light 

in there whereas the frontal soft tissue, there is enough lighting so there won’t be any 

distortion.  

M: So when you put AP, you are still talking about the jaw relationships here? 

P: Upper lip. 

M: Upper lip is the heading, so do I want to improve the AP for the upper lip? 

P: Yea. That will in turn affect the nasolabial fold as well. 

M: Ok. Because I’ve already answered questions relative to the AP. 

P: That was the lower lip AP. 

… 

M: Soft tissue. 

P: Yea 

M: Yea. Definitely the 3D shows the soft tissue better whereas the 2D didn’t really show 

that. Would you mind going back and showing me the pre-treatment of the 2D? 

P: Yes. 

M: My only hunch is that here she is posturing forward. 

P: That’s what I’m thinking too. 

M: She has to be. 

P: Here, I feel like she is posturing forward. Even though the 3D aspect is gone here, I 

can kind of see the jaw is a little more protruded. 

M: Assuming that we standardized errors and that you were the one who took both sets of 

these photographs, you would want to make sure you were biting back on the back teeth 

and jiggling the jaw a little bit. That’s something we assess when we take photographs 

so, you’re asking me to evaluate something that, number one doesn’t have enough 

information as I’m used and, number two is sort of garbage in garbage out because 

that’s not her ideal bite. You’re taking that into consideration? 

P: Yea 

M: Ok enough said.  

----2D Photos Post Treatment---- 

M: Ok, post treatment views. How much desired soft tissue change did you see in the 

following areas? Chin. Yes I see some. Definitely an improvement in the lower lip smile 

arc. … Lower lip AP, definitely improved. Vertical, improved. For the lower lip, after the 

upper lip. So upper lip, smile arc, I don’t think that improved very much. She’s got a lot 

of gingival show, maybe just a little bit. AP, not much, for the upper lip. Upper lip 

transverse, upper lip. Malar region, same or not at all. Nasolabial fold, it looked like it 

increased more than it should have. And mentolabial fold, definitely increased. Ok. 

----3D Video Post Treatment---- 

M: Just from an aside, just from a treatment, things I can’t help. When I look at these 

teeth, what I can also see..we’re talking soft tissue. Although we do soft tissue, 

technically teeth are the primary thing. From a treatment perspective, what does your eye 

see because I can tell you what my eyes see. 

P: Slight canting, it could also be skewed because of the gingival inflammation. 
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M: what I also see is that there is insufficient torque on these teeth. 

P: I see that, very upright. 

M: Right, upright. That may also be that it had to be that way. Sometimes some of our 

patients look like this. In a perfect world though, you would want more torque which 

would generate more what? If you torque these incisors you would get.. 

P: More overjet. 

M: Right, this then requires more Class II correction. In a perfect world that would be 

ideal. I see this as not improving, probably as a result of that, for whatever reason, in a 

perfect world, that’s something that you would want to fix. 

P: Definitely, and the midline is slightly off as well.  

M: Ok, with the face. 

P: Yup, I agree with you completely. 

M: If this were our patient, this would be part of our treatment goals and we may have 

truncated treatment for whatever reason, she just didn’t wear her elastics, parents just said 

enough, that kind of thing. 

P: Yup. 

[Video starts now] 

M: really, she looks like a completely different patient there. She almost looks Hispanic 

here. 

P: Yea 

M: Really Paul, this is the same girl? The hair is even a different color. 

P: Yea 

M: Chin. 

P: It could have come out a little more. 

M:Yea, definitely. So how much desired soft tissue change. Whether or not it was 

sufficient or insufficient, oh no wait a minute, you are. It’s the desired. So there was some 

but not as much as we would have liked so I need to scale that more on this end.  

P: And then you can either write it down or verbalize it and I’ll be able to transcribe it as 

well. 

M: Yea that’s what I’d like to see. But again, it’s what we discussed earlier, maybe she 

didn’t have an appropriate growth pattern, maybe she was a poor cooperator but I would 

have liked to see a little bit more in that. I can see that clearly here in the 3D which I 

guess is part of the study. Lowe lip smile arc. I did see that improve or change I should 

say. AP of the lower lip did improve. Vertical also improved because she had less lower 

incisor show, so other, I’ll say less lower incisor show with smile which definitely 

improves the overall look. Boy this is way too comprehensive if you ask me. I’m not 

even half way done. 

P: Almost there. 

M: Almost. Smile arc I guess did improve. The AP of the upper lip, that also improved. 

Little bit transverse as well. Malar region…The treatment looks better here in the 3D than 

it did. Let me ask you this Paul, how is it that the teeth look better in the post op than the 

initial op.  

P: This was probably taken after we got the machine serviced. We had a lot of issues with 

the machine so we sent it back to them; they calibrated it or did something. They 

probably changed some component of the machine and it started capturing better images. 

M: Is that something that you will have to factor in with your.. 
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P: That will probably be in the analysis. 

M: Towards the end of the research paper, gottcha. 

M: The nasolabial fold did increase a little but would have liked more. Again, torquing 

we talked about that. 

P: Of the upper incisors? 

M:See because when it comes down to it, we just move teeth.  Mentolabial fold did 

increase so that looks good. Did you prefer the 3D? Definitely. Was this patient under 

your supervision? No. 

 

P: Another aspect of this is that we move teeth but the soft tissue response also depends 

on how thick their soft tissue is and what not. 

M: And how much you move the teeth and in what direction. 

P: And these are all non-extraction patients. We are not expecting as much soft tissue 

change as extraction patients. 

M: Ok. 

P: Any other questions or any other questions you think that we should have asked but we 

didn’t. 

M: Not off hand. Obviously what you’re dealing with is pretty comprehensive. I’m just 

uncomfortable of the whole subjective nature of the study. We as orthodontists tend to be 

objective. Hey I want to improve that 1.5mm. That’s a pretty objective measurement.  

P: Whereas if I ask Dr. Cary versus you, the survey might be different. 

M: Of course, very different. 

P: That’s the subjective nature of orthodontics.  

 

Patient 6: MK 

----2D Photos Pre Treatment---- 

M: Ok I guess I’d like to improve slightly but it’s difficult to say from the pictures. 

P: Yes. 

M: upper and lower lip look adequate, smile arc I’m a little concerned about. There 

seems to be cant, certainly rising up as we go towards her left. AP, presumably her 

mandible needs to come forward a little bit given that she’s a class 2 but that’s difficult to 

do from the pictures I guess. 

P: You could also mark on the paper. 

M: As far as how much and how far 

P: So that I could do the.. 

M: Ok the quantitative, ok. And then if not enough information I can just.. 

P: Circle that, yea. 

M: Technically I’m not comfortable without a profile shot but I’m thinking maybe a little 

bit. Can I do both? 

P: Yea. 

M: Smile arc, lower lip. Actually, not at all her look looks good. AP, not enough 

information but I’m thinking some of it needs to improve given that she’s a Class II. 

Vertical, I’m very happy with the vertical, looks great. Other, specify, the cant. The 

occlusal plane, is that one of the.. 

P: Yea. 
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M: Upper lip looks great. AP sagittal, that’s kind of the same thing. Transverse, yea 

maybe a little bit. And other specify, again I mentioned the cant. That’s the first thing that 

jumps out at me that really is a concern. 

M: Other specify, not at all. Nasolabial fold. I’m happy based on the pictures she’s a very 

pretty girl. Mentolabial fold, I guess as it comes forward I’d like to improve it a little bit. 

Not increase, actually decrease it, sorry. Accurate depiction of the patient’s soft tissue? 

I’m going to say yes but it’d be nice to have the profile, now only because that’s what 

I’ve been doing for 21 years so that’s what I’m accustomed to seeing that’s what I’d 

prefer to see to make a more accurate adjustment.  

M:Now the same patient presumably into three dimensions.  

----3D Video Pre Treatment---- 

M: See now you’re giving me exactly what I was hoping to see, the profile.  

P: Exactly. 

M: That’s cheating! That’s biased. You’re biased against the 2D. 

P: I was originally just going to give you the whole pictures that we normally use for 

treatment planning but Dr. Tuncay and Dr. Godel said because we’re only studying the 

smiling photos, those had to go. 

M: And can I slide it from side to side?  

P: Yea. You can move it any time. 

M: Ok so, chin same thing, lower lip, I like the way it looks. AP and sagittal. Certainly 

“not enough information” isn’t going to be something here. Vertical, not at all. Other 

specify, I guess the cant.  

… 

M: The way I treat patients or based on the information you’ve given me? 

P: Based on the information that’s given. 

M: We’ll I’m going to check off here the 3D ones only because there was a lot more 

information. I’m ok with the way I do it in the 2D view but I do the additional one of the 

profile, smile shot, and the full frontal. Which image modality most closely represents the 

actual patient? Ok. 

P: Would you like to elaborate the disparity we’ve had so far and comment on.. 

M: Disparity of the pictures? Yea I think perhaps there’s a reason for it but for my 

purposes I’d like to see the static profile shot in the 2D photographs and then the 3D still 

offers more information but I treat patients with just 2D photographs. That’s my comfort 

level and what I’m used to. 

P: If I had given you a profile view on top of the two views that I already provided, 

would that have been a fair game between 2D and 3D 

M: It probably would have made it a little bit more comparable. Even if there is more 

information in the 3D, I probably would have opted for the 2D because that’s what I’m 

more accustomed to using and seeing. Would I change? In some circumstances it might 

be better. Perhaps for more involved patient treatment plans, surgical ones. For a vast 

majority of patients for 21 years I’ve been using 2D photographs and that seems to be 

working well in my office. 

----2D Photos Post Treatment--- 

M: So now we go through the exact same criteria and I have to assess both in the 2D and 

3D, how I feel those parameters may have improved as a result of treatment? 

P: Yes. 
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M: How much soft tissue change do you see in the following areas? Chin, I do see some 

improvement. Lips are essentially the same. Sagittal looks like it improved. Vertical I 

guess grew so I guess is that an improvement or change? It is a change, its not necessarily 

improvement, but change that I’m evaluating. Yes, I see change in the vertical. Other, 

specify. Cant or occlusal plane obviously. Smile arc or the upper definitely improved, 

sagittal improved or changed rather. Transverse changed somewhat. Other, specify. 

Malar region, I do not see any change. Nasolabial fold, looks like it may have incrased so 

I see a change there. Decrease, no. Mentolabial fold, that looks like it did decreased. And 

when you have here increase and I feel like it decreased, increase should be not at all or 

blank? 

P: you can say not at all. 

M: How many patients do we have in total? 

P: We have four. 

M: Not too bad. 

----3D Video Post Treatment---- 

M: Ok so, how much desired soft tissue treatment…I can definitely see more change here 

than I would in the other one. Then again, I’m seeing a different view. Lower lip I see a 

different change. …AP definitely more, vertical I definitely see a change. Smile, 

definitely see a change. Sagittal, definitely. Transverse, still saw a change. Other, specify. 

Occlusal plane. I didn’t see anything in the malar prominence. Nasolabial fold looks like 

it increased a little, it did not decrease. Mentolabial fold…Now can you pause everything 

for a sec. 

M: Do you prefer the 3D video or the 2D photos? Certainly the 3D.  Which image 

modality most accurately represents the patient? Certainly the 3D. Was this patient under 

your supervision under diagnosis and treatment planning? No, I don’t think so. That’s 

right you may be showing me a patient that I did with one of the residents.  

P: Possibly. 

M: The cant could probably be improved a little more. Was that her lip? 

P: I think that’s her lip. 

M: Yea I think that’s her risorius muscle. It pulls a little bit more. The cant looks pretty 

good. Ok then I’ll leave it as is.  

P: Any other additional comments you’d like to make? 

M: The only comment is to reiterate that the 2D photographs aren’t as comparable as they 

could be or certainly not as comparable as what I’m accustomed to using when treating 

my patients. 

Dr. S 

S=Dr. S 

P=Paul 

Patient 11: RA 

----2D Photos Pre Treatment---- 

S: Question, this vertical refers to the smile that I’m talking about, right? 

P: Yea, you’re mainly referring to the lower lip. I believe that there is a vertical on the 

upper. No it is just the smile that you see. 

… 

P: If you were to increase, you can’t really decrease. This is still nasolabial fold. 

S: Sorry about that. 
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… 

S: Why did you choose the oblique? 

P: In our clinic, when we take pictures the oblique view and the frontal views are the only 

two photos where we have the patient smile. It just happened to be the oblique view 

where we have the patient smiling. The profile view would have been really helpful 

according to a lot of the other attendings (because it wasn’t provided). 

S: Yea. 

P: The profile view is the non-smiling photo. 

S: I take it smiling and non smiling. Sometimes you can see a gingival buccal excess or a 

dip there that you would have not normally seen in here. You just see other profile 

aspects of it.  

P: I completely agree with you and a lot of other attendings were also commenting like 

that. They would have also liked that. 

----3D Video Pre Treatment---- 

P:Any comments before we move on? 

S: Well, yes. These really aren’t quite comparable bc you have two static photos. We’re 

talking about having pure profile. While your oblique gives you certain elements to look 

at, I like to look at it in this fashion. The other thing too is I think it’s important to have 

without the smile because many times you see much more lip strain when your teeth are 

interposed than here. This doesn’t give you a full idea of whether you have lip strain or 

not. This is very useful to be able to slowly rotate the patient around. Better that this is a 

movie so you can see imposed to smile to turning. I think this is much better than the two 

photos. This represents so much more than the two photos. The other aspect of this is that 

you get to see the patient in both right and left profile so you are getting a full blend. You 

can see maybe a little bit more fullness of one side than the other. If there is some sort of 

occlusal cant, you can see a whole lot more in the ability to move the face from right to 

left. You can still get an oblique. You see so much more on this 

P: So this is pretty much having the patient in front of you.  

S: Although its freeze framed in the smile, I would think what would be most useful for 

me is to have this and then to have someone at rest. 

P: And have those two images and you’d be able to treatment plan. 

S: Not without the models and seeing the teeth. Certainly it’s going to give you a 

representation of the soft tissue and a nice casual smile but also with lips together.  I think 

with those two things you’d be able to cover a lot more territory. 

P: If this image was given and you were able to scroll through and get to the skull and 

maybe the dentition was also included, that would give you a complete picture of the 

patient. 

S: If you had your craniofacial structures plus soft tissue and then you could hone in on 

the dentition as well, I think that’s probably as diagnostic as its ever going to get. Well 

maybe not with just this, I’d like to see a head cant. Certainly this is a good start. If this is 

all that you got, it’s better than just static photos. 

P: Do you think in the near future there will be more use of 3d in our field? 

S: Oh that’s where everything is going. I would love to have something like this 

incorporated with the clincheck. It’s the worst part about the clincheck. You have this 

hologram there and on the other monitor you have the photos blown up for me and I’m 

looking a t everything while I’m looking at the clincheck. I think with today’s 
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technologies, Align Corporation would have something like this for you to be able to do. 

We’re dealing with people. We are not treating stone models anymore; we are treating 

the whole package. This becomes very important to see somebody’s smile arc and see 

their gingival display. To understand what age they are and treat differentially for both 

age and ethnicity, it offers us a lot more.  

P: If this was available would you be willing to incorporate it into your private office? 

S: Oh absolutely, I’ve already gone to a 3D scanner now so I take no impressions. My 

diagnostic models, my aligners. We’re now doing appliances via scanning. What has to 

happen is that the cost needs to come down. They need to have diagnostic centers where 

you can send your patient and have all this done for you. Just like you do a CBCT. I want 

more access to people who can diagnose everything. There are services to do that but I 

think we should be able to send our patients to a central area to do that.  

P: Get a full work up and then have the patient come back. 

S: It gives you the time to really look at them and assign a good treatment plan. 

----2D Photos Post Treatment---- 

S: Ok so now were looking at the change. 

P: Do you feel like we achieved enough or do you think we could have achieved a little 

more change in some aspects or not? 

… 

S: I am grading… 

P: What the final result is. For example, if you like how her chin is, you are going to be 

erring towards Very Much. 

S: Alright. 

… 

S: If you don’t have a profile, you know you’re not seeing.. 

P: the angles. 

… 

S: This is asking me if I want to increase it or not at all, right? These are the same 

questions? 

P: Yea these are the same questions. I believe you wanted to decrease, so in the decrease 

section, do you like it or do you feel like.. 

S: Yea I feel like we could decrease a little more.  

… 

P: So you’re saying in the mentolabial fold we didn’t see much change? 

S: I don’t think I saw any change. 

P: Ok. 

----3D Video Post Treatment---- 

S: Without a side by side comparison it’s very difficult. I’m looking at only whether I 

view that this is within the range of normal. I can’t judge without seeing the first one. 

How much change there is. Obviously I’m seeing the teeth are a lot straighter, the smile 

arc is better. I think the buccal…stayed the same but I think this just looks better because 

the teeth are straighter. What I can’t compare without seeing those side by side. If you 

had the before and this was the after, then I think you’d be better able to see what 

happened. There’s no doubt that seeing this is far superior to the two static pictures. This 

is asking me do I want more chin? 
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P: Yea so if you feel like you’ve achieved enough chin, then you’ll be towards the Very 

much. If you feel like she’s still deficient then you’ll be erring towards not at all.  

S: How much desired soft tissue do you see in the following area? You’re asking me if I 

saw a lot of change? 

P: So you didn’t see that much change in the lower lip for example because we didn’t 

change the AP position, smile arc. 

S: How much desired soft tissue did you see. I didn’t see very much. I like what I see. 

P: Why don’t we do this, we didn’t see that much change but you could write down I like 

the smile the way it is but we did not see much change 

S: How much desired change did you see on the chin? Not much. 

S: vertical, I did see very much. 

S: The upper lip, I did see very much. Transverse, I did see. Malar prominence, I didn’t 

see much of a change. Nasolabial, I saw a little change. Did I see it increase, no. 

Decrease, I did see a decrease. Mentolabial fold, I didn’t see much. 

P: These are final photos; did you want to change anything there? 

S: Chin, I saw a little change. Lower lip, no I didn’t. Vertical, I didn’t. Then the upper 

smile arc I did see a change. AP, not enough info. Transverse saw a change. Malar, not 

much of a change. Nasolabial angle, didn’t see an increase, saw a little decrease. 

Mentolabial fold, again, right there. I didn’t see an increase. Decrease, I didn’t see much.  

S: I think you have to say did you see a change.  

Patient 21: VL  

---Pre Treatment 2D Photos---- 

S: So again, you said transverse, you’re just talking about the tissue, not the arch? 

P: We’re just evaluating the smile so when you look at the soft tissue in transverse 

dimension.. 

S: You’re not going to get much wider than that. 

P: Then that’s fine. 

----Pre Treatment 3D Video---- 

S: See what this does, is when it’s straight on a monitor, I don’t think it makes much 

difference. When you get to ¾ and beyond, then you get more definition because of 

shadowing. I think from that standpoint, especially if you have someone who has sagittal 

discrepancy you’re going to start picking it up more finely. Malar area, hard to tell in just 

a photo. I just see some roundness. In certain positions its better.  

P: What would those positions be? 

S: ¾. 

P: What about the profile? 

S: Yea. See again, if you have a pure profile, then it simulates a flat texture. When you 

start to see 2 sides of a face, then all of the sudden, you see more. You start to see the 

curvature of the nose. You look at that versus the cheek and you come back here you see 

that she’s full but it’s different. It gives you a better perspective but you have to make 

sure you’ve captured that smile at the same height as the photo. This view and straight 

forward you can look at. Patients who have craniofacial problems, you can pick up subtle 

things even more. If she had hemifacial microsomia, you’re really going to see a 

different. 

P: If this patient had more severe soft tissue problems.. 

S: Then you can start appreciating a little more than 2D photos in a profile or frontal. 
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P: Would that be different if you had full set of 2D photos? You didn’t get to see all those 

because my study is limited to smiling photos so we were limited to 3/4 and frontal smile 

only. 

S: I think that it would start assimilating this. What we started doing 5 years ago is taking 

a diagonal on a surgeon’s recommendation. You start to see the higher levels of 

discrepancy. 

----Post Treatment 2D photos---- 

----Post Treatment 3D Video---- 

S: You have more static in this one. 

P: I think this was taken right before the machine was sent for repair. 

S: It looks distorted, her face looks wider than the photos. It just looks like something is 

wrong. 

P: I just wanted to touch base with you on the last point we talked about so the 3D 

subtlety especially in ¾ aspect. 

S: The ¾ dimension, not on this one as much, when you get to this point and you’re 

going around. See that could be your profile but when you get to this, you start to see 

how things blend in a little bit. The fact is that if you take the proper sequence of photos, 

you could tie that in and you can see everything you want. Cases that don’t have skeletal 

components, it probably doesn’t make any difference. If you have a patient who has 

maxillary vertical excess, you may really see..it’s the whole arch that’s too big. There 

may be some parameters that you may look at. I think maybe you would be able to detect, 

as you go around, some mandibular asymmetries a little bit better. I’m not sure, I don’t 

have this in my office. You learn by using and so maybe those subtle things that people 

who are using this in their practice would say this really provides me with this that and 

whatever. 

P: In your opinion, in terms of future applications of this kind of 3D images or CBCT and 

3D model, what is your conjecture and your take on 3D in terms of our future. 

S: I think it’s going in that direction like we talked about in this morning surgical cases. 

This one surgeon has a Carestream program and it’s like oh my gosh.  He says “I’ve 

moved the maxilla here and the soft tissue drape isn’t following as well and eventually 

that technology will catch up.” And I think that for patients who just need plastic surgery, 

straight forward orthognathic surgery. I know that Hopkins is using 3D imaging. I read an 

article in the Hopkins newsletter where ever they have their genetics…they are using 3D 

to sequence the surgeries. I’m going to do this and there will be some growth and then 

I’m going to do that. I think that’s what the future…I don’t think every orthodontist will 

be able to afford that. I think we need to do is have some true people with some 

investment money, and like CA, have some center you go to with dental radiologists and 

people reading these for you and sending you back the data. I’d rather spend $200,000 in 

another way. A surgeon, pedodontist and me, we all have a digital pan-ceph. Each of us 

paid $70,000, can you imagine if one of us had... If we had just referred back and forth. 

What I do is I have two periodontal groups and 3 surgical groups. If I have an impacted 

cuspid I ask the patient to go there and that person is more than likely take out, expose, 

do whatever so I get that. I think this is good. Not all applications. I don’t think everyone 

has to have a cone beam. Certainly if you have, impacted teeth, skeletal issues, you want 

to look at stuff. The surgeons, absolutely. They need to know where the mandibular canal 

is, where the mental nerve is coming out. Periodontist with the implants, they need to do 
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the same thing. If we see a panorex and it looks low, it isn’t low, its just a shadow. It is a 

really good application for that. I would like to see it used as a research tool. What is with 

these tads. I gave that lecture. One guy said, ok you’re intruding. What happens the sinus 

wall? The sinus floor? Does that go up, does it get penetrated, or does it thicken up 

because of PDL? I don’t know what the answer is. I think that for some of these surgical 

procedures or things that we do…what’s really happening to the condyle. The old 

tomograms didn’t show that. This clinical application, I don’t think everyone should be 

spending $425 for a 3D x-ray. 

P: This machine, I believe it’s about $6,000 to $7,000 for the soft tissue machine only.  

S: Then you have to integrate it with the program. The cone beam, Kodak is selling 

theirs, they came down a little bit and made it $150/$160. 

P: Is it still that high? I thought it was $120. 

S: Has it come down? We’ll find out..Frank Tegi  wants me to buy one. I want to buy 

another intraoral scanner. I have one in my Carol County practice. I want to bring one 

into my city practice. What a difference. We now scan for appliances. When a kid comes 

in, the scan is the model, is the diagnostic model. At the same time, we’ll send it to 

specialty appliances, they’ll make TPA, high recs. The kid only has to come back for 

separators and we deliver. We’ve deliver 10 so far. High recs, E arch, TPAs, Nance, and 

now we’re doing Hawleys. We’re going to try that. They fit beautifully. They fabricate 

the band. They know if I want tubing….That’s where I want to spend my money. My 

aligners fit unbelievably. I’ve had patients who did first phase of aligners with me and 

they came back for refinement. They had it scanned and they felt it fit so much better. 

Now some of them have a second refinement, they were scanned plus the new material 

and they’re like “ohh.” It’s exciting technology. I wish we could do more research here to 

see what kind of things that we are doing. The general dentists are all over me. The other 

thing is, have you ever had any endo problem from intruding the tooth. It has to be a 

particular force level. Even if you intruded too much you get chronic colonization. It 

can’t be more than 15 grams. They said how do you measure….gauge. It was really well 

attended. They asked me to speak, who wants to go at 6:30 at night and there were 75 

people there [more discussion about her lecture specifics]. 

P: Could you just sum up the difference between 2D and 3d in a few words for me? 

S: 3d gives you soft tissue shadowing so you’ll see more contour of the shape. You could 

have it with the 2D as well. The oblique picture is very worthwhile. I think you may pick 

up any asymmetric differences a little bit more. It’s cool technology. If it sells cases, yay. 

From a diagnostic standpoint, is it worth spending $6,000, probably not. If you are at a 

practice where you do maybe, if you are in an inner city, urban location, you are at a 

children’s hospital where they have a lot of these problems, then maybe it’s worthwhile 

for you.  

P: I notice you were using the profile view most of the time. 

S: Well if you are asking about sagittal components, then you have to look at that. One of 

the problems is that this is how we have been trained. You look frontal and sagittal and 

that’s how we’ve trained our eyes. Maybe with this it will open our eyes a little bit more 

and we’ll start thinking about this a little bit differently. If you don’t use it you don’t 

know what the potential is. Are all of our cases here, you do 3D photos? 
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P: We try to. Some attendings have more patients than others. You happen to have 2 

that’s why we have 2 cases we showed you. A lot of attendings don’t remember them 

either.  

S: Im usually pretty good, I’m pretty surprised.  

P: Cost benefit we talked about that. 

S: It adds a cost and you don’t charge very much for photographs. If they don’t have 

insurance, everything gets billed under records. Many insurances do not pay for 

diagnostic photos or images. This is wrong because it takes the assistant, doctor, resident 

time to do that. It is a very valuable component. It is paid for by medical insurance. If the 

plastic surgeon is taking the photos, they get reimbursed for it, so why can’t we? 

P: And that’s what we look at most of the time more so than the dentition because we 

want to see how much soft tissue change.. 

S: See this is the new thing, if you talk to people who like Dr. Albright, Dr. V, Dr. Grey 

when they went to..their education, you’re looking at stone models and it was all stone 

model…Even after I finished in ’82 we were looking at stone models. [Discussion about 

fuller faces and youthful smiles] 

You’re trying to determine if looking at the 3D is worthwhile? 

P: Worthwhile yea. 

S: It is but I’m not going to spend the money for that. I really believe we should have 

centers for that. The way orthodontics is going into more corporate entities. [Discussion 

about Fusion dentists]. Orthodontists are being picked up by pedo practices. Large, 

general practices. I get worried about our profession. As long as they don’t dictate the 

quality of work or standard. I guess Suzy would be a good person to talk to. I don’t know 

what entity she worked for but now did they dictate what you did.  [Discussion about 

who dictates standard of care]. Standard of care is not standard of excellence. 

P: With the 3d you brought up a good point. A lot of the esthetic articles I’ve read have 

said we’ve read the esthetics of people in the ¾ view when they are smiling. You 

mentioned that that’s the most helpful view from 3D. That’s where my study came about 

because we wanted to see if that view was given in 3D, is it more helpful than the 2D 

traditional.  

S: Well you see, plastic surgeons always take multiple diagonal shots. They never take it 

straight on. What they are looking at is soft tissue drape. He would look at a face right 

about here [on computer]. He’d be looking at a mature face and say “ok bad chin neck 

angle” then they’d be looking at the drift of the fold right here in a young person. “Ok 

what’s the direction of pull so where am I going to bury my incision for a face lift.” If 

they were looking at someone who needed a rhinoplasty, you would be looking right 

here. They are also going to be looking at it in this dimension. [Discussion on how the 

plastic surgeons use different view].  

 

 

Survey Comparison 

Dr. A 

“-“=the same in both pre and post survey 

Blank=Not answered 

 

Patient 8 MP 
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Table 1 

 

Comparison of Pre-Treatment and Post- Treatment Images of Patient 8 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

Slightly more change requested 

in 3D 

Chin Not enough info in 2D/ Slightly 

more change seen in 3D 

Significantly more change 

requested in 2D 

Lower Lip 

Smile arc 

Not enough info in 2D/Slightly 

more change seen in 3D 

Significantly more change 

requested in 3D 

Lower Lip AP Not enough info in 2D/ 

Significantly amount of change 

seen in 3D 

Slightly more change requested 

in 2D 

Lower Lip 

Vertical 

Not enough info in 2D 

 Other  

Significantly more change 

requested in 2D 

Upper Lip 

Smile Arc 

Significantly more change seen 

in 2D than 3D 

Not enough info in 

2D/significantly more change 

requested in 3D 

Upper Lip AP Not enough info in 2D/ 

significantly more  change seen 

in 3D 

A lot more change requested in 

2D 

Upper Lip 

Transverse 

Not enough info in 

2D/significantly more  change 

seen in 3D 

 Other  

A lot more change requested in 

2D 

Malar region A lot more change seen in 3D 

 Other  

Not enough info in 2D/No 

major changes in 3D 

Nasolabial Fold 

Increase 

Not enough info in 2D/ a lot of 

positive increase seen in 3D 

Not enough info in 2D/ No 

major changes in 3D 

Nasolabial Fold 

Decrease 

Not enough info in 2D 

- Mentolabial 

Fold Increase 

Not enough info in 2D 

 Mentolabial 

Fold Decrease 

Not enough info in 2D/ a little 

change seen in 3D 

3D more accurate Accurate 

Depiction 

 

 After viewing the pre treatment images, A preferred 3dMD for diagnosis and 

treatment planning purposes.   

 After viewing the pre treatment images, A felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, A preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  

 After viewing the post treatment images, A felt 3dMD most closely represents the 

actual patient.  
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 A felt the patient was over-smiling in the Post Treatment 2D Photos which made 

it difficult to evaluate the patient’s features. 

 A also felt that the 2D photos provided did not allow accurate AP diagnostic 

information. 

Patient 20: VA 

Table 2 

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 20 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

Slightly more change 

requested in 3D 

Chin Not enough info in 2D/ slightly 

more change seen in 3D 

- Lower Lip Smile 

arc 

- 

Not enough info in 2D/slightly 

more change requested in 3D 

Lower Lip AP Not enough info in 

2D/significantly more change 

seen in 3D 

- Lower Lip 

Vertical 

Significantly more change seen 

in 3D 

 Other  

Significantly more change 

requested in 3D 

Upper Lip Smile 

Arc 

Significantly more change seen 

in 3D 

Not enough info in 2D/ 

significantly more change 

requested in 3D 

Upper Lip AP Not enough info in 2D 

- Upper Lip 

Transverse 

- 

 Other  

- Malar region - 

 Other  

Not enough info in 

2D/significantly more change 

requested in 3D 

Nasolabial Fold 

Increase 

Not enough info in 

2D/significantly more change 

seen in 3D 

Not enough info in 2D/slightly 

more  change requested in 3D 

Nasolabial Fold 

Decrease 

Not enough info in 2D/slightly 

more change seen in 3D 

 

Not enough info in 2D/slightly 

more change requested in 3D 

Mentolabial Fold 

Increase 

Not enough info in 2D/ 

significantly more change seen 

in 3D 

Not enough info in 2D/ slightly 

more change requested in 3D 

Mentolabial Fold 

Decrease 

Not enough info in 

2D/significantly more change 

seen in 3D 
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3D much more accurate than 

2D 

Accurate 

Depiction 

N/A 

 After viewing the pre treatment images, A preferred 3dMD for diagnosis and 

treatment planning purposes.   

 After viewing the pre treatment images, A felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, A preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  

 After viewing the post treatment images, A felt 3dMD most closely represents the 

actual patient.  

Patient 14: SB 

Table 3  

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 14 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

- Chin Not enough info in 2D/ 

significantly more change seen 

in 3D 

Slightly more change 

requested in 2D 

Lower Lip Smile 

arc 

Slightly more change seen in 

2D  

- Lower Lip AP Not enough info in 2D/ 

significantly more change seen 

in 3D 

Significantly more change 

requested in 2D 

Lower Lip 

Vertical 

- 

 Other  

Slightly more change 

requested in 3D 

Upper Lip Smile 

Arc 

- 

Significantly more change 

requested in 2D 

Upper Lip AP Not enough info in 

2D/significantly more change 

seen in 3D 

Slightly more change 

requested in 3D 

Upper Lip 

Transverse 

Slightly more change seen in 

3D 

 Other  

- Malar region - 

 Other  

Significantly more change 

requested in 2D 

Nasolabial Fold 

Increase 

Not enough info in 2D/ no 

change seen in 3D 

- Nasolabial Fold 

Decrease 

Not enough info in 

2D/significantly more change 

seen in 3D 

- Mentolabial Fold 

Increase 

Not enough info in 2D/ slightly 

more change seen in 3D 

Slightly more change Mentolabial Fold Not enough info in 2D/ 

Table 2 Continued 
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requested in 2D Decrease significantly more change seen 

in 3D 

3D more accurate than 2D Accurate 

Depiction 

N/A 

 After viewing the pre treatment images, A preferred 3dMD for diagnosis and 

treatment planning purposes.   

 After viewing the pre treatment images, A felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, A preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  

 After viewing the post treatment images, A felt 3dMD most closely represents the 

actual patient.  

 This patient was under the supervision of A. 

Dr. CS 

“-“=2D and 3D are the same 

Blank= not answered 

Patient 1: BV 

Table 4  

 

Dr. CS Comparison of Pre-Treatment and Post-Treatment of Patient 1 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

- Chin - 

- Lower Lip Smile 

arc 

Slightly more change seen in 

3D 

- Lower Lip AP - 

Slightly more change 

requested in 2D 

Lower Lip Vertical - 

 Other  

Slightly more change 

requested in 2D 

Upper Lip Smile 

Arc 

- 

Significantly more change 

requested in 2D 

Upper Lip AP - 

Slightly more change 

requested in 2D 

Upper Lip 

Transverse 

- 

 Other  

- Malar region - 

 Other  

Significantly more change 

requested in 2D 

Nasolabial Fold 

Increase 

Not enough info given in 2D 

- Nasolabial Fold 

Decrease 

Not enough info given in 2D 

Not enough info given in Mentolabial Fold Not enough info given in 2D 

Table 3 Continued 
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2D Increase 

Not enough info given in 

2D 

Mentolabial Fold 

Decrease 

Not enough info given in 2D 

3D more accurate than 2D Accurate Depiction N/A 

 After viewing Initial Photos and Video, CS preferred 3dMD Video for diagnosis 

to treatment planning and thought 3dMD Video most closely represented the 

actual patient. 

 After viewing Final Photos and Video, CS preferred 3dMD for evaluating post 

treatment soft tissue changes and still believed 3dMD most closely represents the 

actual patient. 

 This patient was not under the supervision of CS. 

 CS believes that the addition of more views in the 2D photos would have made 

the comparison of 2D and 3D more similar, but in this setting, 3D was more 

superior. 

Patient 18: TA 

Table 5  

 

Dr. CS Comparison of Pre-Treatment and Post-Treatment Images of Patient 18 

Pre (initial 2D v 3D)  Post (Final 2D v 3D) 

Slightly more change 

requested in 2D 

Chin Slightly more change seen in 

3D 

- Lower Lip Smile 

arc 

- 

Slightly more change 

requested in 3D 

Lower Lip AP Slightly more change seen in 

3D 

Slightly more change 

requested in 3D 

Lower Lip Vertical Slightly more change seen in 

2D 

 Other  

- Upper Lip Smile 

Arc 

Slightly more change seen in 

3D 

- Upper Lip AP Slightly more change seen in 

2D 

- Upper Lip 

Transverse 

- 

 Other  

- Malar region - 

 Other  

- Nasolabial Fold 

Increase 

- 

Slightly more change 

requested in 2D 

Nasolabial Fold 

Decrease 

- 

- Mentolabial Fold 

Increase 

Not enough info in 2D 

Table 4 continued 
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Slightly more change 

requested in 3D 

Mentolabial Fold 

Decrease 

Not enough info in 

2D/significantly more change 

seein in 3D 

3D more accurate than 2D Accurate Depiction N/A 

 After viewing Initial Photos and Video, CS preferred 3dMD Video for diagnosis 

to treatment planning and thought 3dMD Video most closely represented the 

actual patient. 

 After viewing Final Photos and Video, CS preferred 3dMD  for evaluating post 

treatment soft tissue changes and still believed 3dMD most closely represents the 

actual patient. 

 This patient was not under the supervision of CS. 

Patient 2: DB 

Table 6  

 

Dr. CS Comparison of Pre-Treatment and Post-Treatment Images of Patient 2 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

Slightly More change 

requested in 2D 

Chin - 

Slightly More change 

requested in 2D 

Lower Lip Smile 

arc 

- 

Slightly more change 

requested in 2D 

Lower Lip AP - 

Slightly More change 

requested in 2D 

Lower Lip Vertical - 

 Other  

- Upper Lip Smile 

Arc 

- 

- Upper Lip AP - 

- Upper Lip 

Transverse 

- 

 Other  

- Malar region - 

 Other  

- Nasolabial Fold 

Increase 

Not enough info for 2D 

- Nasolabial Fold 

Decrease 

- 

- Mentolabial Fold 

Increase 

Not enough info for 2D 

- Mentolabial Fold 

Decrease 

- 

3D is more accurate than 2D Accurate Depiction N/A 

Table 5 continued 
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 After viewing Initial Photos and Video, CS preferred 3dMD Video for diagnosis 

to treatment planning and thought 3dMD Video most closely represented the 

actual patient. 

 After viewing Final Photos and Video, CS preferred 3dMD  for evaluating post 

treatment soft tissue changes and still believed 3dMD most closely represents the 

actual patient. 

 This patient was not under the supervision of CS. 

 CS felt the 2D and 3D would have been more comparable if profile photos were 

included. 

Patient 15: ST 

Table 7  

 

Dr. CS Comparison of Pre-Treatment and Post-Treatment Images of Patient 15 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

- Chin - 

- Lower Lip Smile arc Slightly More change seen in 

3D 

- Lower Lip AP - 

Slightly More change 

requested in 2D 

Lower Lip Vertical - 

 Other  

Slightly More change 

requested in 2D 

Upper Lip Smile Arc Slightly More change seen in 

3D 

- Upper Lip AP - 

- Upper Lip Transverse - 

 Other  

Slightly More change 

requested in 3D 

Malar region - 

 Other  

- Nasolabial Fold 

Increase 

- 

Slightly More change 

requested in 2D 

Nasolabial Fold 

Decrease 

Slightly More change seen in 

3D 

- Mentolabial Fold 

Increase 

- 

Slightly More change 

requested in 2D 

Mentolabial Fold 

Decrease 

Slightly More change seen in 

3D 

3D more accurate Accurate Depiction N/A 

 After viewing Initial Photos and Video, CS preferred 3dMD Video for diagnosis 

to treatment planning and thought 3dMD Video most closely represented the 

actual patient. 
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 After viewing Final Photos and Video, CS preferred 3dMD for evaluating post 

treatment soft tissue changes and still believed 3dMD most closely represents the 

actual patient. 

 This patient was not under the supervision of CS. 

Dr. V 

Patient 4: BE 

Table 8  

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 4 

Pre Treatment (2D v 3D)  Post Treatment (2D v 3D) 

2D not enough info/3D 

not at all 

Chin Slightly more change seen in 

3D 

2D not enough info/3D 

not at all 

Lower Lip Smile arc Slightly more change seen in 

3D 

2D not enough info/3D 

not at all 

Lower Lip AP 2D not enough info/3D not at 

all 

Slightly more change 

requested in 3D 

Lower Lip Vertical Slightly more change seen in 

3D 

 Other  

Slightly more change 

requested in 2D 

Upper Lip Smile Arc Slightly more change seen in 

2D 

2D not enough info/3D 

not at all 

Upper Lip AP 2D not enough info/Slightly 

more change seen in 3D 

- Upper Lip Transverse - 

 Other  

- Malar region - 

 Other  

2D not enough info/3D 

not at all 

Nasolabial Fold 

Increase 

No change seen in 2D, not 

answered in 3D 

 Nasolabial Fold 

Decrease 

Not answered in 2D, 

significantly more change seen 

in 3D 

2D not enough 

info/slightly more change 

requested in 3D 

Mentolabial Fold 

Increase 

2D not at all, 3D not answered 

 Mentolabial Fold 

Decrease 

Not answered in 2D, 

significantly more change seen 

in 3D 

3D more accurate Accurate Depiction  

 

 

 For pre-treatment viewing, Dr. V preferred 3D for diagnosing and treatment 

planning purposes. 
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 For pre-treatment viewing, Dr. V believes 3D more accurately represents the 

actual patient. 

 For post treatment viewing, Dr. V prefers 3D for evaluating post treatment soft 

tissue changes 

 For post treatment viewing, Dr. V believes 3D is better able to represent the actual 

patient. 

Patient 22: WT 

Table 9  

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 22 

Pre Treatment (2D v 3D)  Post Treatment (2D v 3D) 

- Chin - 

- Lower Lip Smile arc - 

- Lower Lip AP 2D not enough info/3D not at 

all 

- Lower Lip Vertical - 

 Other  

- Upper Lip Smile Arc - 

- Upper Lip AP 2D not enough info/3D not at 

all 

- Upper Lip Transverse - 

 Other  

- Malar region - 

 Other  

2D not enough info/3D 

not at all 

Nasolabial Fold 

Increase 

2D not enough info/3D not at 

all 

 Nasolabial Fold 

Decrease 

 

2D not enough info/3D 

not at all 

Mentolabial Fold 

Increase 

2D not enough info/3D not at 

all 

 Mentolabial Fold 

Decrease 

 

Both fairly accurate Accurate Depiction  

 For pre-treatment viewing, Dr. V preferred 3D for diagnosing and treatment 

planning purposes. 

 For pre-treatment viewing, Dr. V believes 3D more accurately represents the 

actual patient. 

 For post treatment viewing, Dr. V prefers 3D for evaluating post treatment soft 

tissue changes 

 For post treatment viewing, Dr. V believes 3D is better able to represent the actual 

patient. 

Dr. H 



 106 

“-“=the same in both pre and post survey 

Blank=Not answered 

C Muran 

Table 10  

 

Comparison of Pre-Treatment and Post-Treatment Images of C. Muran 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

- Chin Not enough information in 2D  

- Lower Lip Smile arc Significantly more change seen 

in 3D 

 Significantly more 

change requested in 3D 

Lower Lip AP Significantly more change seen 

in 3D 

- Lower Lip Vertical Significantly more change seen 

in 3D 

 Other  

Significantly more change 

requested in 2D 

Upper Lip Smile Arc Significantly more change seen 

in 2D (more lower incisal 

display but worse smile arc) 

Slightly more change 

requested in 3D 

Upper Lip AP Slightly more change seen in 

2D 

Slightly more change 

requested in 2D 

Upper Lip Transverse - 

2d: Excessive upper 

incisor display 

Other  

Not enough information 

given in 2D 

Malar region Significantly more change seen 

in 3D 

 Other  

- Nasolabial Fold 

Increase 

Slightly more change seen in 

2D 

- Nasolabial Fold 

Decrease 

- 

Slightly more change 

requested in 3D 

Mentolabial Fold 

Increase 

- 

- Mentolabial Fold 

Decrease 

- 

3D much more accurate 

than 2D 

Accurate Depiction N/A 

 After viewing the pre treatment images, M preferred 3dMD for diagnosis and 

treatment planning purposes.   

 After viewing the pre treatment images, M felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, M preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  
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 After viewing the post treatment images, M felt 3dMD most closely represents the 

actual patient.  

Dr. LS 

“-“=the same in both pre and post survey 

Blank=Not answered 

 

 

 

 

Patient 1: BV 

Table 11  

 

Dr. LS Comparison of Pre-Treatment and Post-Treatment Images of Patient 1 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

- Chin - 

- Lower Lip Smile arc - 

- Lower Lip AP - 

- Lower Lip Vertical - 

 Other  

Slightly more change 

requested in 2D 

Upper Lip Smile Arc - 

Slightly more change 

requested in 2D 

Upper Lip AP Slightly more change seen in 

2D  

Slightly more change 

requested in 2D 

Upper Lip Transverse - 

 Other  

- Malar region - 

 Other  

- Nasolabial Fold 

Increase 

- 

- Nasolabial Fold 

Decrease 

Slightly more change seen in 

2D  

- Mentolabial Fold 

Increase 

- 

- Mentolabial Fold 

Decrease 

Slightly more change seen in 

2D  

3D was slightly more 

accurate than 2D 

Accurate Depiction N/A 

 

 

 After viewing Initial Photos and Video, LS preferred 3dMD Video for diagnosis 

to treatment planning and thought 3dMD Video most closely represented the 

actual patient. 
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 After viewing Final Photos and Video, LS preferred 3dMD for evaluating post 

treatment soft tissue changes and still believed 3dMD most closely represents the 

actual patient. 

 This patient was not under the supervision of LS. 

Patient 18: TA 

Table 12  

 

Dr. LS Comparison of Pre-Treatment and Post-Treatment Images of Patient 18 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

- Chin - 

Slightly more change 

requested in 2D 

Lower Lip Smile arc Slightly more change seen in 

2D 

Slightly more change 

requested in 2D 

Lower Lip AP Slightly more change seen in 

2D 

 Slightly more change requested in 2D Lower Lip Vertical Slightly more change seen in 

2D 

 Other  

Significantly more change 

requested in 2D 

Upper Lip Smile Arc Slightly more change seen in 

2D 

Slightly more change 

requested in 2D 

Upper Lip AP - 

- Upper Lip Transverse - 

 Other  

Slightly more change 

requested in 3D 

Malar region - 

 Other  

Significantly more change 

requested in 2D, none 

requested in 3D 

Nasolabial Fold 

Increase 

Significantly more change seen 

in 2D and no change seen in 

3D 

- Nasolabial Fold 

Decrease 

- 

Significantly more change 

requested in 3D 

Mentolabial Fold 

Increase 

- 

- Mentolabial Fold 

Decrease 

- 

3D slightly more accurate 

than 2D 

Accurate Depiction N/A 

 

 After viewing initial photos and video, LS preferred the 3dmd video to 2d 

Photographs for diagnostic and treatment planning purposes. 

 After viewing initial photos and video, LS believed 3dMD most closely represents 

the actual patient. 
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 After viewing final photos and video, LS preferred the 3dMD video for evaluating 

post treatment soft tissue change. 

 After viewing final photos and video, LS felt 3dMD most closely represents the 

actual patient. 

 This patient was not under the supervision of LS.  

 LS preferred 3dMD video because it gave a profile view where the photos did not. 

Patient 2: DB 

Table 13  

 

Dr. LS Comparison of Pre-Treatment and Post-Treatment Images of Patient 2 

Pre (Initial 2D v 3D)  Post (final 2D v 3D) 

Slightly more change 

requested in 3D 

Chin Slightly more change seen 

in 3D 

Slightly more change 

requested in 3D 

Lower Lip Smile arc Slightly more change seen 

in 3D 

- Lower Lip AP Slightly more change seen 

in 2D 

- Lower Lip Vertical Slightly more change seen 

in 2D 

 Other  

Slightly more change 

requested in 3D 

Upper Lip Smile Arc Slightly more change seen 

in 2D 

Slightly more change 

requested in 3D 

Upper Lip AP Slightly more change seen 

in 2D 

- Upper Lip 

Transverse 

Slightly more change seen 

in 2D 

 Other  

Slightly more change 

requested in 3D 

Malar region Slightly more change seen 

in 2D 

 Other  

- Nasolabial Fold 

Increase 

- 

- Nasolabial Fold 

Decrease 

Significantly more change 

seen in 2D 

- Mentolabial Fold 

Increase 

Slightly more change seen 

in 3D 

- Mentolabial Fold 

Decrease 

Significantly more change 

seen in 2D 

3D slightly more accurate 

than 2D 

Accurate Depiction N/A 

 

 After viewing initial photos and video, LS preferred the 3dmd video to 2d 

Photographs for diagnostic and treatment planning purposes. 
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 After viewing initial photos and video, LS believed 3dMD most closely represents 

the actual patient. 

 After viewing final photos and video, LS preferred the 3dMD video for evaluating 

post treatment soft tissue change. 

 After viewing final photos and video, LS felt 3dMD most closely represents the 

actual patient. 

 This patient was not under the supervision of LS.  

 LS stresses the importance of having a lip closure view 

Patient 15: ST 

Table 14  

 

Dr. LS Comparison of Pre-Treatment and Post-Treatment Images of Patient 15 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

Slightly more change 

requested in 3D 

Chin Slightly more change seen in 2D 

- Lower Lip 

Smile arc 

Slightly more change seen in 2D 

Slightly more change 

requested in 3D 

Lower Lip AP Slightly more change seen in 2D 

Slightly more change 

requested in 3D 

Lower Lip 

Vertical 

Significantly more change seen in 

2D 

 Other  

Slightly more change 

requested in 3D 

Upper Lip 

Smile Arc 

Slightly more change seen in 2D 

- Upper Lip AP Slightly more change seen in 3D 

Slightly more change 

requested in 3D 

Upper Lip 

Transverse 

Slightly more change seen in 2D 

 Other  

Slightly more change 

requested in 3D 

Malar region - 

 Other  

Significantly more 

increase requested in 2D 

Nasolabial 

Fold Increase 

Significantly more change seen in 

3D 

- Nasolabial 

Fold Decrease 

Significantly more change seen in 

2D 

Slightly more change 

requested in 2D 

Mentolabial 

Fold Increase 

- 

Significantly more change 

requested 3D 

Mentolabial 

Fold Decrease 

- 

2D was a more accurate 

depiction than 3D 

Accurate 

Depiction 

N/A 
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 After viewing initial photos and video, LS preferred the 3dmd video to 2d 

Photographs for diagnostic and treatment planning purposes. 

 After viewing initial photos and video, LS believed 3dMD most closely represents 

the actual patient. 

 After viewing final photos and video, LS preferred the 3dMD video for evaluating 

post treatment soft tissue change. 

 After viewing final photos and video, LS felt 3dMD most closely represents the 

actual patient. 

 This patient was not under the supervision of LS.  

 After viewing the pre-treatment photos and video, LS felt that the positions were 

not reproduced accurately in the 3D video and stated that many aspects of the 

facial position were different. 

 LS reasserted the benefits that 3D provides in terms of a profile view. 

Dr. M 

“-“=the same in both pre and post survey 

Blank=Not answered 

 

Patient 16: SR 

Table 15  

 

Comparison of Pre-Treatment and PostTreatment Images of Patient 16 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

Slightly more change 

requested in 2D 

Chin - 

- Lower Lip Smile arc Slightly more change seen in 

3D 

Slightly more change 

requested in 3D 

Lower Lip AP Slightly more change seen in 

3D 

- Lower Lip Vertical Slightly more change seen in 

3D 

 Other  

Slightly more change 

requested in 2D 

Upper Lip Smile Arc Slightly more change seen in 

2D 

- Upper Lip AP - 

- Upper Lip Transverse Significantly more change 

seen in 2D 

 Other  

- Malar region - 

 Other  

Slightly more change 

requested in 2D 

Nasolabial Fold 

Increase 

- 

- Nasolabial Fold 

Decrease 

Slightly more change seen in 

3D 
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- Mentolabial Fold 

Increase 

 

- Mentolabial Fold 

Decrease 

- 

3D more accurate than 2D Accurate Depiction N/A 

 After viewing the pre treatment images, M had NO PREFERENCE when viewing 

2D or 3D for diagnosis and treatment planning purposes.  M specified that in this 

case, there were not very many differences.  

 After viewing the pre treatment images, M felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, M preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  

 After viewing the post treatment images, M felt 3dMD most closely represents the 

actual patient.  

 In the post treatment chin 2D images, M saw an undesirable change in the chin. 

Patient 9: MM 

Table 16  

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 9 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

Significantly more change 

requested in 3D 

Chin - 

Significantly more change 

requested in 3D 

Lower Lip Smile 

arc 

Slightly more change seen in 2D 

Significantly more change 

requested in 3D 

Lower Lip AP Significantly more change seen 

in 2D 

- Lower Lip 

Vertical 

Slightly more change seen in 2D 

Spacing and mild cant 

(2D) 

Other 3d: Less incisor show with smile 

Slightly more change 

requested in 2D 

Upper Lip Smile 

Arc 

- 

Not enough information in 

2D/ slightly more change 

in 3D 

Upper Lip AP - 

Slightly more change 

requested in 2D 

Upper Lip 

Transverse 

Slightly more change seen in 3D 

 Other  

- Malar region - 

 Other  

- Nasolabial Fold 

Increase 

Slightly more change seen on 2D 

( more torque wanted in 3D) 

- Nasolabial Fold  

Table 15 continued 
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Decrease 

- Mentolabial Fold 

Increase 

Slightly more change seen on 3D 

- Mentolabial Fold 

Decrease 

 

3D is more accurate than 

2D 

Accurate 

Depiction 

N/A   

 After viewing the pre treatment images, M preferred 3dMD for diagnosis and 

treatment planning purposes.   

 After viewing the pre treatment images, M felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, M preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  

 After viewing the post treatment images, M felt 3dMD most closely represents the 

actual patient.  

 M expressed a lot of surprise after viewing the pre treatment 3dMD video and the 

patient’s profile. M expressed that a profile view would have eliminated that 

surprise. 

Patient 6: MK 

Table 17  

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 6 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

Not enough info in 2D/slightly 

more change requested in 3D 

Chin Slightly more change 

seen in 3D 

- Lower Lip Smile arc Slightly more change 

seen in 3D 

Not enough info in 2D/slightly 

more change requested in 3D 

Lower Lip AP Slightly more change 

seen in 3D 

- Lower Lip Vertical - 

Cant occlusal plane (2D and 

3D) 

Other Cant/Occl plane fixed 

(2D) 

- Upper Lip Smile Arc - 

Not enough info in 2D/slightly 

more change requested in 3D 

Upper Lip AP - 

Slightly more change 

requested in 2D 

Upper Lip Transverse - 

 Other  

- Malar region - 

 Other  

Not enough info in 2D/ no 

change requested in 3D 

Nasolabial Fold 

Increase 

- 

- Nasolabial Fold - 

Table 16 continued 
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Decrease 

Slightly more change 

requested in 2D 

Mentolabial Fold 

Increase 

- 

- Mentolabial Fold 

Decrease 

- 

 3D much more accurate Accurate Depiction N/A 

 After viewing the pre treatment images, M preferred 3dMD for diagnosis and 

treatment planning purposes.   

 After viewing the pre treatment images, M felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, M preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  

 After viewing the post treatment images, M felt 3dMD most closely represents the 

actual patient.  

 M suggests that it would be nice to have a profile view because that is what he has 

been doing for 21 years and is comfortable with. 

 M suggests that 3D offers more information but he is just used to using the 2D 

pictures. 

Patient 3: GK 

Table 18  

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 3 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

Slightly more change 

requested in 2D 

Chin Slightly more change seen 

in 3D 

- Lower Lip Smile arc Slightly more change seen 

in 2D 

- Lower Lip AP Slightly more change seen 

in 2D 

Significantly more change 

requested in 2D 

Lower Lip Vertical Slightly more change seen 

in 2D 

 Other  

Slightly more change 

requested in 3D 

Upper Lip Smile Arc - 

Slightly more change 

requested in 2D 

Upper Lip AP - 

- Upper Lip 

Transverse 

Not enough info in 3D 

(teeth distorted)/a little 

change seen in 2D  

 Other  

- Malar region - 

 Other  

Slightly more change Nasolabial Fold - 

Table 17 continued 
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requested in 3D Increase 

- Nasolabial Fold 

Decrease 

Slightly more change seen 

in 3D 

Slightly more change 

requested in 2D 

Mentolabial Fold 

Increase 

- 

- Mentolabial Fold 

Decrease 

Slightly more change seen 

in 2D 

3D more accurate Accurate Depiction N/A  

 After viewing pretreatment photos and video, M preferred 3Dmd for diagnosis 

and treatment planning. 

 After viewing pretreatment photos and video, M thought 3Dmd most closely 

represents the actual patient. 

 After viewing post-treatment photos and video, M preferred 3Dmd for evaluating 

post treatment soft tissue changes 

 After viewing post-treatment photos and video, M felt 3Dmd most closely 

represents the actual patient. 

Dr. S 

“-“=2D and 3D are the same 

Blank= not answered 

Patient 21: VL 

Table 19  

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 19 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

- Chin 2D not answered, 3D not 

at all 

- Lower Lip Smile arc - 

- Lower Lip AP Slightly more change 

requested in 3D 

- Lower Lip Vertical - 

 Other  

Significantly more change requested  

in 2D 

Upper Lip Smile Arc - 

Slightly more change 

requested in 2D 

Upper Lip AP - 

- Upper Lip 

Transverse 

- 

 Other  

Slightly more change 

requested in 3D 

Malar region - 

 

Not enough info in 

2D/slightly more change 

Mentolabial Fold 

Increase 

Not enough info in 2D/ 

significantly more change 

Table 18 continued 
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requested in 3D seen in 3D 

Not enough info in 2D/ 

slightly more change 

requested in 3D 

Mentolabial Fold 

Decrease 

Not enough info in 

2D/significantly more 

change seen in 3D 

3D much more accurate than 

2D 

Accurate Depiction N/A 

 After viewing the pre treatment images, A preferred 3dMD for diagnosis and 

treatment planning purposes.   

 After viewing the pre treatment images, A felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, A preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  

 After viewing the post treatment images, A felt 3dMD most closely represents the 

actual patient.  

Patient 14: SB 

Table 20  

 

Comparison of Pre-Treatment and Post-Treatment Images of Patient 14 

Pre (Initial 2D v 3D)  Post (Final 2D v 3D) 

- Chin Not enough info in 2D/ 

significantly more change 

seen in 3D 

Slightly more change 

requested in 2D 

Lower Lip Smile arc Slightly more change seen 

in 2D  

- Lower Lip AP Not enough info in 2D/ 

significantly more change 

seen in 3D 

Significantly more change 

requested in 2D 

Lower Lip Vertical - 

 Other  

Slightly more change 

requested in 3D 

Upper Lip Smile Arc - 

Significantly more change 

requested in 2D 

Upper Lip AP Not enough info in 

2D/significantly more 

change seen in 3D 

Slightly more change 

requested in 3D 

Upper Lip Transverse Slightly more change seen 

in 3D 

 Other  

- Malar region - 

 Other  

Significantly more change 

requested in 2D 

Nasolabial Fold 

Increase 

Not enough info in 2D/ no 

change seen in 3D 

- Nasolabial Fold 

Decrease 

Not enough info in 

2D/significantly more 

Table 19 continued 
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change seen in 3D 

- Mentolabial Fold 

Increase 

Not enough info in 2D/ 

slightly more change seen 

in 3D 

Slightly more change 

requested in 2D 

Mentolabial Fold 

Decrease 

Not enough info in 2D/ 

significantly more change 

seen in 3D 

3D more accurate than 2D Accurate Depiction N/A 

 After viewing the pre treatment images, A preferred 3dMD for diagnosis and 

treatment planning purposes.   

 After viewing the pre treatment images, A felt 3dMD most closely represents the 

actual patient. 

 After viewing the post treatment images, A preferred to 3dMD video for 

evaluating post treatment soft tissue changes.  

 After viewing the post treatment images, A felt 3dMD most closely represents the 

actual patient.  

 This patient was under the supervision of A. 

Table 20 
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APPENDIX D 

Color Coding Key 

 

Table 21  

 

Key 1: Color-Coding Categories 

2D positive qualities Abcd Yellow 

2D negative qualities Abcd Bright Green 

3D positive qualities Abcd Turquoise  

3D negative qualities Abcd Pink 

Slightly more change in 3D Abcd Blue 

Slightly less change in 3D Abcd Red 

Significantly more change in 3D Abcd Light Gray 

Significantly less change in 3D Abcd Violet 

 

Table 22  

 

Key 2: Condensed Color-Coding Categories 

2D positive/3D negative Abcd Pink 

2D negative/3D positive Abcd Turquoise  

More change in 3D Abcd Blue 

Less change in 3D Abcd Red 

 

Table 23  

 

Color-Coding for Pre-Treatment Data 

PRE UNFAVORABLE FAVORABLE 

2D Abcd Bright Green Abcd Yellow 

3D Abcd Pink Abcd Turquoise 

 

Table 24  

 

Color-Coding for Post-Treatment Data 

POST UNFAVORABLE FAVORABLE 

2D Abcd Bright Green Abcd Yellow 

3D Abcd Pink Abcd Turquoise 

 

Table 25  

 

Pool Table 1 in 2 Colors Pre-Treatment 

2D UNFAVORABLE Abcd 

3D FAVORABLE Abcd 

2D FAVORABLE Abcd 

3D UNFAVORABLE Abcd 

Abcd Turquoise  Abcd Pink 
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Table 26  

 

Pool Table 2 in 2 Colors Post-Treatment 

2D UNFAVORABLE Abcd 

3D FAVORABLE Abcd 

2D FAVORABLE Abcd 

3D UNFAVORABLE Abcd 

Abcd Turquoise  Abcd Pink 

 

Table 27  

 

VAS Data Merged 

MORE CHANGE IN 3D 

Abcd Blue 

Abcd Light Gray 

LESS CHANGE IN 3D 

Abcd Red 

Abcd Violet 

Abcd Blue Abcd Red 
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APPENDIX E 

Coded Responses 

 

Table 28  

 

Pre-Treatment Coded Responses 

PRE UNFAVORABLE FAVORABLE 

2D Abcd Bright Green Abcd Yellow 

3D Abcd Pink Abcd Turquoise 

 

 

PRE UNFAVORABLE FAVORABLE 

2D The profile view would have 

been really helpful according 

to a lot of the other 

attendings 

You have two static photos 

Are the 2D an accurate 

depiction in this case? I’m 

going to say middle of the 

road 

how inaccurate they were, 

now they’ve changed my 

view 

Just because I use it and I’m 

comfortable with it doesn’t 

mean that it’s the best thing 

Is it as good as 3D, no 

probably not 

2D didn’t really show that 

but it’d be nice to have the 

profile 

I do the additional one of the 

profile, smile shot, and the 

full frontal 

a little bit more comparable 

just two shots 

but if I was going to do 

treatment planning I’d 

want more than just smile 

really not enough 

information 

Not enough information 

asymmetries I don’t think I 

would have caught it easily 

on the 2D 

I think that it would start 

assimilating this 

if you take the proper 

sequence of photos, you 

could tie that in and you can 

see everything you want 

Cases that don’t have 

skeletal components, it 

probably doesn’t make any 

difference 

The oblique picture is very 

worthwhile 

a little bit more accurate 2D 

ones 

a little bit more accurate 2D 

ones. Definitely more 

information 

in this case there weren’t as 

many differences so I’m 

going to say “no preference” 

it is sufficient for the vast 

majority of patients 

I would say almost only 

because her discrepencies 

are more mild so its not as 

critical 

Technically I’m not 

comfortable without a 

profile 

the cant. That’s the first 

thing that jumps out at me 

that really is a concern 

Accurate depiction of the 

patient’s soft tissue? I’m 
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inherent variability in how  

the picture was taken 

to really standardize it 

So not enough information 

given on photo for AP 

Were you able to get all the 

answers? I don’t think so. So 

the answer is no 

You really can’t tell on this 

view 

I would want to see a lateral 

view 

Anterior posterior, not 

enough information 

AP you really can’t tell 

Mentolabial fold, not enough 

information. 

How accurate is the 2D? Not 

at all 

you have no idea of how 

thick his tissues are. 

It’s not very good at 

showing thickness or 

position…as far as whether 

he’s competent or 

incompetent. It doesn’t give 

you that 

You didn’t give me a look at 

the side 

The condemnation of the 3D 

is worse for the 2D 

Nasolabial fold, not enough 

information. Mentolabial 

fold, not enough information 

Is 2D accurate depiction of 

patient’s soft tissue? 

Marginally 

Word count:288 

going to say yes 

now only because that’s 

what I’ve been doing for 21 

years so that’s what I’m 

accustomed to seeing that’s 

what I’d prefer to see to 

make a more accurate 

adjustment 

I’m ok with the way I do it 

in the 2D view 

For a vast majority of 

patients for 21 years I’ve 

been using 2D photographs 

and that seems to be 

working well in my office 

to complement the photos, 

we also have the patient 

I think I would have liked to 

have had a more straight on, 

looking off into the horizon 

with lips closed 

chin doesn’t look way out 

there like that 3D imaging 

looks like to me 

The smiling photo is good 

for the posture of the smile 

like and how much tooth is 

showing and how wide it is 

is 3D video accurate 

depiction of patient’s soft 

tissue? Marginally. 

Word count: 281 
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PRE  UNFAVORABLE FAVORABLE 

3D What has to happen is that 

the cost needs to come down 

when it’s straight on a 

monitor, I don’t think it 

makes much difference 

if you have a pure profile, 

then it simulates a flat 

texture 

It is but I’m not going to 

spend the money for that 

wasn’t big 

teeth are in a different 

position there than the other 

picture 

you think that it was 

inaccurate 

It’s certainly not the same 

one as the 2D 

everything was different 

he might actually be open so 

we might not be getting a 

true representation of where 

his chin is 

It is a representation in one 

static position 

I don’t get to see the lips at 

repose. That’s the 

condemnation of the 3D. It 

doesn’t help me more than 

looking at front and back 

you don’t know how deep 

they are or how thin they are 

because he has a smiling 

picture 

Word count:151 

Very useful to be able to 

slowly rotate the patient 

around.  

Better that this is a movie 

represents so much more 

than the two photos 

patient in both right and left 

profile so you are getting a 

full blend.  

You can see maybe a little 

bit more fullness of one side 

than the other 

If there is some sort of 

occlusal cant, you can see a 

whole lot more in the ability 

to move the face from right 

to left 

You can still get an oblique.  

You see so much more on 

this 

Certainly it’s going to give 

you a representation of the 

soft tissue 

Oh that’s where everything 

is going 

To understand what age they 

are and treat differentially 

for both age and ethnicity, it 

offers us a lot more 

Oh absolutely be willing to 

incorporate it into your 

private office 

¾ and beyond, then you get 

more definition because of 

shadowing 

especially if you have 

someone who has sagittal 

discrepancy you’re going to 

start picking it up more 

finely 

In certain positions its better 

When you start to see 2 

sides of a face, then all of 

the sudden, you see more. 

You start to see the 
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curvature 

here you see that she’s full 

gives you a better 

perspective 

Patients who have 

craniofacial problems, you 

can pick up subtle things 

even more 

had hemifacial microsomia, 

you’re really going to see a 

different 

more severe soft tissue 

problems 

can start appreciating a little 

more than 2D photos 

now her chin looks a lot 

more prominent.  

Lower lip, looks a lot more 

flat there, I’d actually would 

like to improve it a little bit 

(wanted to change the goal 

by seeing 3D). 

definitely it more closely 

presents 

See now you’re giving me 

exactly what I was hoping to 

see, the profile 

Certainly “not enough 

information” isn’t going to 

be something here 

I guess the cant 

3D ones only because there 

was a lot more information 

the 3D still offers more 

information 

Even if there is more 

information in the 3D 

In some circumstances it 

might be better. Perhaps for 

more involved patient 

treatment plans, surgical 

ones 

3D helped me a little bit 

I’m seeing what I want to 

see 

I get to see it right now what 
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 124 

the lip position is relative to 

nose and chin 

perception that you lose 

from 2D that you are 

gaining from 3D 

the 3d gives me a lot of 

control 

Would you like to see the 

profile view? Yea 

On this view, even though 

he’s smiling, I get a better 

interpretation that if he 

closed his mouth and lip he 

actually might be competent 

It does give me a better view 

as far as ¾ and that type of 

thing 

I actually like the 3D video 

than 2D because it gave me 

a better look at the side. 

a better look because you 

are getting the whole view 

instead of one 2D picture 

which is more static than 

what we are looking at 

He looks very nice. It gives 

you a better view because 

you’re looking at it from the 

side even though he’s got a 

very wide open mouth from 

the standpoint of his lips 

Did you prefer 3d?  I did 

prefer 3D because you can 

see both sides of an actual 

patient. 3D because you can 

see the lateral. 

Word count: 557 

 

Table 29-Post-treatment coded responses 

POST UNFAVORABLE FAVORABLE 

2D Abcd Bright Green Abcd Yellow 

3D Abcd Pink Abcd Turquoise 

 

PRE UNFAVORABLE FAVORABLE 

2D That’s where a profile 2D 

shot would have eliminated 

if you take the proper 

sequence of photos, you 
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that  

2D didn’t really show that 

but it’d be nice to have the 

profile  

I do the additional one of the 

profile, smile shot, and the 

full frontal 

a little bit more comparable 

2D photographs aren’t as 

comparable 

couldn’t answer all the 

questions accurately 

small glance 

Probably a couple more 

would be helpful 

maybe a couple more views 

of the photographs would 

make it more equivalent 

I think only given two 

photographs was hard to 

make some accurate 

judgments when typically 

we get a few more view to 

make it more equal to the 3D 

More views, not strictly just 

smile 

which I can’t see with the 

2/3 or ¾ positioning of the 

face 

but I couldn’t get it from the 

¾ shot 

an over exaggerated smile 

cannot tell 

not a good depiction 

not going to have quite 

enough information on your 

photo with that smile 

do not adequately allow us 

to diagnose from the AP 

relationship 

his smile was not natural 

can’t really depict the 

nasolabial fold or the mental 

fold area 

can’t depict the chin area 

properly 

could tie that in and you can 

see everything you want 

Cases that don’t have 

skeletal components, it 

probably doesn’t make any 

difference 

if you take the proper 

sequence of photos, you 

could tie that in and you can 

see everything you want.  

Cases that don’t have 

skeletal components, it 

probably doesn’t make any 

difference 

The oblique picture is very 

worthwhile 

I have more of a comfort 

level because it’s close to a 

profile shot than a ¾ shot 

the 2D this particular 

photograph did show my 

eyes a little more than the 

previous three because of 

that increase in angle to 

almost a profile shot 

a little bit more accurate 2D 

ones 

it is sufficient for the vast 

majority of patients 

I would say almost only 

because her discrepencies 

are more mild so its not as 

critical 

didn’t see that in the 2D 

I feel like she is posturing 

forward. Even though the 

3D aspect is gone here, I can 

kind of see the jaw is a little 

more protruded 

won’t change a whole lot 

adequate other photographs 

in different positions and 

different modalities 

just static 

If we had given you a 

profile view, it would have 
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can’t tell 

If you did 2D you really 

need to see a frontal smiling 

and non-smiling 

The ¾ doesn’t really give me 

a whole lot 

you are only getting one 

smiling view on the 2D 

picture 

AP, can’t really tell so not 

enough information 

AP Sagittal, not enough 

information.  

Nasolabial fold, really can’t 

tell because it’s flat. Same 

thing with mentolabial. 

You need to take a few more 

photos of the face to be 

comparable 

Word count:263 

been a different game? Yea 

If you had multiple photos 

of 2D you would have 

gotten the same info from 

2D and 3D 

Word count:230 

3D Without a side by side 

comparison it’s very 

difficult. I’m looking at only 

whether I view that this is 

within the range of normal 

You have more static in this 

one 

Distorted 

something is wrong 

eventually that technology 

will catch up 

I don’t think every 

orthodontist will be able to 

afford that 

I don’t think everyone 

should be spending $425 for 

a 3D x-ray 

From a diagnostic 

standpoint, is it worth 

spending $6,000, probably 

not 

It adds a cost and you don’t 

charge very much for 

photographs 

It is but I’m not going to 

spend the money for that 

When you start to see 2 

sides of a face, then all of 

the sudden, you see more. 

You start to see the 

curvature 

here you see that she’s full 

gives you a better 

perspective 

Patients who have 

craniofacial problems, you 

can pick up subtle things 

even more 

had hemifacial microsomia, 

you’re really going to see a 

different 

more severe soft tissue 

problems 

can start appreciating a little 

more than 2D photos 

have a patient who has 

maxillary vertical excess, 

you may really see 

I think maybe you would be 

able to detect, as you go 

around, some mandibular 

asymmetries a little bit 
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The teeth looked a little 

skewed there 

didn’t have enough light so 

that’s why I think it didn’t 

project as well 

almost looks like the teeth 

are positioned, angled 

palatally.  

so that’s a short coming of 

this 

If added expense, probably 

not 

even though the image was 

rotating 

just the face itself 

only so many facial changes 

we are making 

I don’t think I’d need it 

So after looking at 3D after 

2D, would any of your 

answers that you provided 

either on the 2D section or 

3D section change because 

of the subsequent additional 

image you were provided? 

Not really 

I wouldn’t make it the end 

all 

I wouldn’t feel comfortable 

doing it with strictly this 

if it’s feasible financially  

if it could be integrated into 

existing records 

Am I missing something up 

in there? there isn’t enough 

light 

his smile was not natural 

If it was able to be done in a 

practice efficiently with the 

use of auxiliaries and if it 

was cost effective  

also getting a visual picture 

of the patient since the 

patient is there 

cost 

do it efficiently and do it so 

better 

3d gives you soft tissue 

shadowing so you’ll see 

more contour of the shape 

It’s cool technology 

If you are at a practice 

where you do maybe, if you 

are in an inner city, urban 

location, you are at a 

children’s hospital where 

they have a lot of these 

problems, then maybe it’s 

worthwhile for you 

Maybe with this it will open 

our eyes a little bit more and 

we’ll start thinking about 

this a little bit differently 

the ¾ view 

that’s the most helpful view 

from 3D 

Malar, looks more 

prominent. Nasolabial fold 

looks like it decreased 

How long does it take to do 

the full scan of the 3D? only 

a couple seconds 

Chin, a whole lot more 

Definitely the 3D shows the 

soft tissue better 

I can see that clearly here in 

the 3D 

The treatment looks better 

here in the 3D than it did 

I can definitely see more 

change here than I would in 

the other one 

Certainly the 3D 

3dMD is more beneficial in 

that scenario because the 

patient is not available 

better overall view of the 

structures of the face and the 

proportions 

you felt that you answered a 

little bit more accurately 

if you can combo with 3D 
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the cost wasn’t tremendous 

The thing you always have 

to be concerned about in any 

of this type of imagery and 

we did it because we can do 

it with some of the programs 

for surgical patients now, is 

what the people may expect 

and treatment we accomplish 

physically is sometimes two 

different things 

The 3D image is marginally 

better than 2D images if you 

had all the photographs in 

place 

The 3D would have been 

marginally better 

Word count:365 

models, occlusion and 

everything like that 

some of the profile related 

questions will change 

like the 3D a lot more 

clearly superior than just the 

oblique shot and the straight 

on smile shot 

no matter what the 3D is 

going to be a little bit 

superior 

I thought 3D was better 

3D was actually a little bit 

better 

I did get a straight profile 

shot which I think is helpful 

When I finally get the true 

profile, the chin is much 

more markedly strong 

I think you can evaluate lip 

position, nasolabial fold and 

chin position better with a 

true profile rather than ¾ 

shot 

most people will like it 

3D adds an extra dimension 

to static.  

a little additional 

information that you gather 

that would be helpful 

use it as a supplementary 

3DMD gives you a lot of 

information.  

It gives you the Malar 

prominence and all the 

views that are missing from 

the 2D 

She still has a little bit of 

mandibular weakness 

I would definitely use that 

picture so you can do it 

unlimited, you can monitor 

changes in growth, look at 

changes in growth. I think 

it’s really really good and 

powerful 
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unlimited pictures 

wow factor 

3d pictures adequately allow 

me to evaluate his soft tissue 

It does demonstrate even 

with what we did view the 

dramatic difference in being 

able to look at the 3d 

imaging in multiple 

positions  

adequately diagnose what 

the soft tissue relationships 

are 

3d was able to give you a 

better depiction of the 

patient as if the patient was 

Static. No question. No 

question. 

Would I like that 

technology…yes 

live image 

depicts the patient live from 

when you did pre-treatment 

to when you did post 

treatment from when you 

did retention which gives 

you much greater evaluation 

of what you did accomplish 

better here 

I wanted to see. She just has 

thick lips 

gives you a lot more 

it does give people some 

kind of a feel for what they 

can accomplish other than 

showing them pictures of 

somebody else that isn’t 

them 

benefits of being able to 

change the position as the 

patients head rotates 

get a feel for the patients 

face 

I like it now 

you can do with the 3D 

which can give you a whole 
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different concept of facial 

change that you would 

desire 

the chin changed 

dramatically different 

perspective of the face 

Definitely the 3D image 

you see more on a 3D image 

The 3D images, in my 

estimation, were easier and 

faster to look at because you 

could see it in all different 

levels along the way 

20% greater view of the 

patient’s face 

little tilt towards the 3D 

because you have the ability 

to view more angles.  

You get a look at the lip 

posture at 45, 30, 50 ,60,70 

degrees which is better than 

2D images with front and 

lateral which is why 2D is 

less …by a minimum of 

20%. 

3D is better compared to one 

photo of a face.  

The 3D definitely gives you 

a little better basis because 

you can manipulate it and 

turn it around and see it 

from different angles.  

This is very nice no matter 

how many photos you had 

unless you had 50 of them 

which gives you one every 

couple degrees 

With the 3D, you can go in 

all directions  

If you had a case that was 

asymmetrical, that was any 

kind of asymmetry whether 

it was the chin, the malar 

region, or the nose, you 

would be able to visualize it 

better with the 3d than the 
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2D 

More severe soft tissue, the 

3D would be even more 

beneficial 

In 3d you could see it more, 

particularly because I didn’t 

have a lateral picture 

Word count:931 
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APPENDIX F 

 

Pooled Responses 

 

Table 30  

 

Pre-Treatment Pooled 2-Dimensional Unfavorable with 3-Dimensional Favorable Terms 

and 2-Dimensional Favorable with 3-Dimensional Unfavorable Terms 

2D UNFAVORABLE Abcd 

3D FAVORABLE Abcd 

2D FAVORABLE Abcd 

3D UNFAVORABLE Abcd 

Abcd Turquoise  Abcd Pink 

 

2D UNFAVORABLE Abcd 

3D FAVORABLE Abcd 

2D FAVORABLE Abcd 

3D UNFAVORABLE Abcd 

Very useful to be able to slowly rotate the 

patient around.  

Better that this is a movie 

represents so much more than the two 

photos 

patient in both right and left profile so you 

are getting a full blend.  

You can see maybe a little bit more 

fullness of one side than the other 

If there is some sort of occlusal cant, you 

can see a whole lot more in the ability to 

move the face from right to left 

You can still get an oblique.  

You see so much more on this 

Certainly it’s going to give you a 

representation of the soft tissue 

Oh that’s where everything is going 

To understand what age they are and treat 

differentially for both age and ethnicity, it 

offers us a lot more 

Oh absolutely be willing to incorporate it 

into your private office 

¾ and beyond, then you get more definition 

because of shadowing 

especially if you have someone who has 

sagittal discrepancy you’re going to start 

picking it up more finely 

In certain positions its better 

When you start to see 2 sides of a face, 

then all of the sudden, you see more. You 

start to see the curvature 

here you see that she’s full 

What has to happen is that the cost needs to 

come down 

when it’s straight on a monitor, I don’t 

think it makes much difference 

if you have a pure profile, then it simulates 

a flat texture 

It is but I’m not going to spend the money 

for that 

wasn’t big 

teeth are in a different position there than 

the other picture 

you think that it was inaccurate 

It’s certainly not the same one as the 2D 

everything was different 

he might actually be open so we might not 

be getting a true representation of where 

his chin is 

It is a representation in one static position 

I don’t get to see the lips at repose. That’s 

the condemnation of the 3D. It doesn’t help 

me more than looking at front and back 

you don’t know how deep they are or how 

thin they are because he has a smiling 

picture 

I think that it would start assimilating this 

if you take the proper sequence of photos, 

you could tie that in and you can see 

everything you want 

Cases that don’t have skeletal components, 

it probably doesn’t make any difference 

The oblique picture is very worthwhile 

a little bit more accurate 2D ones 
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gives you a better perspective 

Patients who have craniofacial problems, 

you can pick up subtle things even more 

had hemifacial microsomia, you’re really 

going to see a different 

more severe soft tissue problems 

can start appreciating a little more than 2D 

photos 

now her chin looks a lot more prominent.  

Lower lip, looks a lot more flat there, I’d 

actually would like to improve it a little bit 

(wanted to change the goal by seeing 3D). 

definitely it more closely presents 

See now you’re giving me exactly what I 

was hoping to see, the profile 

Certainly “not enough information” isn’t 

going to be something here 

I guess the cant 

3D ones only because there was a lot more 

information 

the 3D still offers more information 

Even if there is more information in the 3D 

In some circumstances it might be better. 

Perhaps for more involved patient 

treatment plans, surgical ones 

3D helped me a little bit 

I’m seeing what I want to see 

I get to see it right now what the lip 

position is relative to nose and chin 

perception that you lose from 2D that you 

are gaining from 3D 

the 3d gives me a lot of control 

Would you like to see the profile view? 

Yea 

On this view, even though he’s smiling, I 

get a better interpretation that if he closed 

his mouth and lip he actually might be 

competent 

It does give me a better view as far as ¾ 

and that type of thing 

I actually like the 3D video than 2D 

because it gave me a better look at the side. 

a better look because you are getting the 

whole view instead of one 2D picture 

which is more static than what we are 

looking at 

a little bit more accurate 2D ones. 

Definitely more information 

in this case there weren’t as many 

differences so I’m going to say “no 

preference” 

it is sufficient for the vast majority of 

patients 

I would say almost only because her 

discrepencies are more mild so its not as 

critical 

Technically I’m not comfortable without a 

profile 

the cant. That’s the first thing that jumps 

out at me that really is a concern 

Accurate depiction of the patient’s soft 

tissue? I’m going to say yes 

now only because that’s what I’ve been 

doing for 21 years so that’s what I’m 

accustomed to seeing that’s what I’d prefer 

to see to make a more accurate adjustment 

I’m ok with the way I do it in the 2D view 

For a vast majority of patients for 21 years 

I’ve been using 2D photographs and that 

seems to be working well in my office 

to complement the photos, we also have the 

patient 

I think I would have liked to have had a 

more straight on, looking off into the 

horizon with lips closed 

chin doesn’t look way out there like that 

3D imaging looks like to me 

The smiling photo is good for the posture 

of the smile like and how much tooth is 

showing and how wide it is 

is 3D video accurate depiction of patient’s 

soft tissue? Marginally. 

Word count:432 
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He looks very nice. It gives you a better 

view because you’re looking at it from the 

side even though he’s got a very wide open 

mouth from the standpoint of his lips 

Did you prefer 3d?  I did prefer 3D because 

you can see both sides of an actual patient. 

3D because you can see the lateral. 

The profile view would have been really 

helpful according to a lot of the other 

attendings 

You have two static photos 

Are the 2D an accurate depiction in this 

case? I’m going to say middle of the road 

how inaccurate they were, now they’ve 

changed my view 

Just because I use it and I’m comfortable 

with it doesn’t mean that it’s the best thing 

Is it as good as 3D, no probably not 

2D didn’t really show that 

but it’d be nice to have the profile 

I do the additional one of the profile, smile 

shot, and the full frontal 

a little bit more comparable 

just two shots 

but if I was going to do treatment planning 

I’d want more than just smile 

really not enough information 

Not enough information 

asymmetries I don’t think I would have 

caught it easily on the 2D 

inherent variability in how the picture was 

taken 

to really standardize it 

So not enough information given on photo 

for AP 

Were you able to get all the answers? I 

don’t think so. So the answer is no 

You really can’t tell on this view 

I would want to see a lateral view 

Anterior posterior, not enough information 

AP you really can’t tell 

Mentolabial fold, not enough information. 

How accurate is the 2D? Not at all 

you have no idea of how thick his tissues 

are. 

It’s not very good at showing thickness or 
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position…as far as whether he’s competent 

or incompetent. It doesn’t give you that 

You didn’t give me a look at the side 

The condemnation of the 3D is worse for 

the 2D 

Nasolabial fold, not enough information. 

Mentolabial fold, not enough information 

Is 2D accurate depiction of patient’s soft 

tissue? Marginally 

Word count:845 

 

 

Table 31  

 

Post-Treatment Pooled 2-Dimensional Unfavorable with 3-Dimensional Favorable 

Terms and 2-Dimensional Favorable with 3-Dimensional Unfavorable Terms 

2D UNFAVORABLE Abcd 

3D FAVORABLE Abcd 

2D FAVORABLE Abcd 

3D UNFAVORABLE Abcd 

Abcd Turquoise  Abcd Pink 

 

2D UNFAVORABLE Abcd 

3D FAVORABLE Abcd 

2D FAVORABLE Abcd 

3D UNFAVORABLE Abcd 

When you start to see 2 sides of a face, 

then all of the sudden, you see more. You 

start to see the curvature 

here you see that she’s full 

gives you a better perspective 

Patients who have craniofacial problems, 

you can pick up subtle things even more 

had hemifacial microsomia, you’re really 

going to see a different 

more severe soft tissue problems 

can start appreciating a little more than 2D 

photos 

have a patient who has maxillary vertical 

excess, you may really see 

I think maybe you would be able to detect, 

as you go around, some mandibular 

asymmetries a little bit better 

3d gives you soft tissue shadowing so 

you’ll see more contour of the shape 

It’s cool technology 

If you are at a practice where you do 

maybe, if you are in an inner city, urban 

location, you are at a children’s hospital 

where they have a lot of these problems, 

if you take the proper sequence of photos, 

you could tie that in and you can see 

everything you want 

Cases that don’t have skeletal components, 

it probably doesn’t make any difference 

if you take the proper sequence of photos, 

you could tie that in and you can see 

everything you want.  

Cases that don’t have skeletal components, 

it probably doesn’t make any difference 

The oblique picture is very worthwhile 

I have more of a comfort level because it’s 

close to a profile shot than a ¾ shot 

the 2D this particular photograph did show 

my eyes a little more than the previous 

three because of that increase in angle to 

almost a profile shot 

a little bit more accurate 2D ones 

it is sufficient for the vast majority of 

patients 

I would say almost only because her 

discrepencies are more mild so its not as 

critical 

didn’t see that in the 2D 
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then maybe it’s worthwhile for you 

Maybe with this it will open our eyes a 

little bit more and we’ll start thinking about 

this a little bit differently 

the ¾ view 

that’s the most helpful view from 3D 

Malar, looks more prominent. Nasolabial 

fold looks like it decreased 

How long does it take to do the full scan of 

the 3D? only a couple seconds 

Chin, a whole lot more 

Definitely the 3D shows the soft tissue 

better 

I can see that clearly here in the 3D 

The treatment looks better here in the 3D 

than it did 

I can definitely see more change here than I 

would in the other one 

Certainly the 3D 

3dMD is more beneficial in that scenario 

because the patient is not available 

better overall view of the structures of the 

face and the proportions 

you felt that you answered a little bit more 

accurately 

if you can combo with 3D models, 

occlusion and everything like that 

some of the profile related questions will 

change 

like the 3D a lot more 

clearly superior than just the oblique shot 

and the straight on smile shot 

no matter what the 3D is going to be a little 

bit superior 

I thought 3D was better 

3D was actually a little bit better 

I did get a straight profile shot which I 

think is helpful 

When I finally get the true profile, the chin 

is much more markedly strong 

I think you can evaluate lip position, 

nasolabial fold and chin position better 

with a true profile rather than ¾ shot 

most people will like it 

3D adds an extra dimension to static.  

a little additional information that you 

I feel like she is posturing forward. Even 

though the 3D aspect is gone here, I can 

kind of see the jaw is a little more 

protruded 

won’t change a whole lot 

adequate other photographs in different 

positions and different modalities 

just static 

If we had given you a profile view, it 

would have been a different game? Yea 

If you had multiple photos of 2D you 

would have gotten the same info from 2D 

and 3D 

Without a side by side comparison it’s very 

difficult. I’m looking at only whether I 

view that this is within the range of normal 

You have more static in this one 

Distorted 

something is wrong 

eventually that technology will catch up 

I don’t think every orthodontist will be able 

to afford that 

I don’t think everyone should be spending 

$425 for a 3D x-ray 

From a diagnostic standpoint, is it worth 

spending $6,000, probably not 

It adds a cost and you don’t charge very 

much for photographs 

It is but I’m not going to spend the money 

for that 

The teeth looked a little skewed there 

didn’t have enough light so that’s why I 

think it didn’t project as well 

almost looks like the teeth are positioned, 

angled palatally.  

so that’s a short coming of this 

If added expense, probably not 

even though the image was rotating 

just the face itself 

only so many facial changes we are making 

I don’t think I’d need it 

So after looking at 3D after 2D, would any 

of your answers that you provided either on 

the 2D section or 3D section change 

because of the subsequent additional image 

you were provided? Not really 
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gather that would be helpful 

use it as a supplementary 

3DMD gives you a lot of information.  

It gives you the Malar prominence and all 

the views that are missing from the 2D 

She still has a little bit of mandibular 

weakness 

I would definitely use that 

picture so you can do it unlimited, you can 

monitor changes in growth, look at changes 

in growth. I think it’s really really good and 

powerful 

unlimited pictures 

wow factor 

3d pictures adequately allow me to evaluate 

his soft tissue 

It does demonstrate even with what we did 

view the dramatic difference in being able 

to look at the 3d imaging in multiple 

positions  

adequately diagnose what the soft tissue 

relationships are 

3d was able to give you a better depiction 

of the patient as if the patient was Static. 

No question. No question. 

Would I like that technology…yes 

live image 

depicts the patient live from when you did 

pre-treatment to when you did post 

treatment from when you did retention 

which gives you much greater evaluation of 

what you did accomplish 

better here 

I wanted to see. She just has thick lips 

gives you a lot more 

it does give people some kind of a feel for 

what they can accomplish other than 

showing them pictures of somebody else 

that isn’t them 

benefits of being able to change the 

position as the patients head rotates 

get a feel for the patients face 

I like it now 

you can do with the 3D which can give you 

a whole different concept of facial change 

that you would desire 

I wouldn’t make it the end all 

I wouldn’t feel comfortable doing it with 

strictly this 

if it’s feasible financially  

if it could be integrated into existing 

records 

Am I missing something up in there? there 

isn’t enough light  

his smile was not natural 

If it was able to be done in a practice 

efficiently with the use of auxiliaries and if 

it was cost effective  

also getting a visual picture of the patient 

since the patient is there 

cost 

do it efficiently and do it so the cost wasn’t 

tremendous 

The thing you always have to be concerned 

about in any of this type of imagery and we 

did it because we can do it with some of 

the programs for surgical patients now, is 

what the people may expect and treatment 

we accomplish physically is sometimes two 

different things 

The 3D image is marginally better than 2D 

images if you had all the photographs in 

place 

The 3D would have been marginally better 

Word count:595 
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the chin changed 

dramatically different perspective of the 

face 

Definitely the 3D image 

you see more on a 3D image 

The 3D images, in my estimation, were 

easier and faster to look at because you 

could see it in all different levels along the 

way 

20% greater view of the patient’s face 

little tilt towards the 3D because you have 

the ability to view more angles.  

You get a look at the lip posture at 45, 30, 

50 ,60,70 degrees which is better than 2D 

images with front and lateral which is why 

2D is less …by a minimum of 20%. 

3D is better compared to one photo of a 

face.  

The 3D definitely gives you a little better 

basis because you can manipulate it and 

turn it around and see it from different 

angles.  

This is very nice no matter how many 

photos you had unless you had 50 of them 

which gives you one every couple degrees 

With the 3D, you can go in all directions  

If you had a case that was asymmetrical, 

that was any kind of asymmetry whether it 

was the chin, the malar region, or the nose, 

you would be able to visualize it better 

with the 3d than the 2D 

More severe soft tissue, the 3D would be 

even more beneficial 

In 3d you could see it more, particularly 

because I didn’t have a lateral picture 

That’s where a profile 2D shot would have 

eliminated that 

2D didn’t really show that 

but it’d be nice to have the profile 

I do the additional one of the profile, smile 

shot, and the full frontal 

a little bit more comparable 

2D photographs aren’t as comparable 

couldn’t answer all the questions accurately 

small glance 

Probably a couple more would be helpful 
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maybe a couple more views of the 

photographs would make it more 

equivalent 

I think only given two photographs was 

hard to make some accurate judgments 

when typically we get a few more view to 

make it more equal to the 3D 

More views, not strictly just smile 

which I can’t see with the 2/3 or ¾ 

positioning of the face 

but I couldn’t get it from the ¾ shot 

an over exaggerated smile cannot tell 

not a good depiction 

not going to have quite enough information 

on your photo with that smile 

do not adequately allow us to diagnose 

from the AP relationship 

his smile was not natural 

can’t really depict the nasolabial fold or the 

mental fold area 

can’t depict the chin area properly 

can’t tell 

If you did 2D you really need to see a 

frontal smiling and non-smiling 

The ¾ doesn’t really give me a whole lot 

you are only getting one smiling view on 

the 2D picture 

AP, can’t really tell so not enough 

information 

AP Sagittal, not enough information.  

Nasolabial fold, really can’t tell because 

it’s flat. Same thing with mentolabial. 

You need to take a few more photos of the 

face to be comparable 
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APPENDIX G 

VAS Pooled Data 

 

Table 32  

 

Areas with Discrepancy in Response from Viewing 2D and 3D Images 

MORE CHANGE IN 3D 

Abcd Blue 

Abcd Light Gray 

LESS CHANGE IN 3D 

Abcd Red 

Abcd Violet 

Abcd Blue Abcd Red 

 

MORE CHANGE IN 3D 

Abcd Blue 

Abcd Light Gray 

LESS CHANGE IN 3D 

Abcd Red 

Abcd Violet 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

 

 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

Lower lip AP 

 

 

 

 

 

 

 

 

 

 

 

 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 

Lower lip smile arc 
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Lower lip smile arc 

 

 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

 

 

 

 

 

 

 

 

 

 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

 

 

 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

 

 

 

 

 

 

 

Upper lip AP 

Upper lip AP 

Upper lip AP 

Upper lip AP 

 

 

 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

Lower lip vertical 

 

 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

Upper lip smile arc 

 

 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

Upper lip transverse 

 

 

Upper lip AP 

Upper lip AP 

Upper lip AP 

Upper lip AP 
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Upper lip AP  

Upper lip AP 

Upper lip AP 

Upper lip AP 

Upper lip AP 

Upper lip AP 

Upper lip AP 

 

 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold decrease 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold increase 

 

 

Mentolabial fold decrease 

Mentolabial fold decrease 

Mentolabial fold decrease 

Mentolabial fold decrease 

Mentolabial fold decrease 

Mentolabial fold decrease 

Mentolabial fold decrease 

 

 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

 

 

Nasolabial fold increase 

Nasolabial fold increase 

Nasolabial fold increase 

Nasolabial fold increase 

Nasolabial fold increase 

 

Upper lip AP 

Upper lip AP 

Upper lip AP 

Upper lip AP 

Upper lip AP 

 

 

 

 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold increase 

Mentolabial fold increase 

 

 

 

 

 

 

 

Mentolabial fold decrease 

Mentolabial fold decrease 

Mentolabial fold decrease 

Mentolabial fold decrease 

Mentolabial fold decrease 

 

 

 

 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

Nasolabial fold decrease 

 

 

 

 

 

Nasolabial fold increase 

Nasolabial fold increase 

Nasolabial fold increase 

Nasolabial fold increase 

Nasolabial fold increase 

Nasolabial fold increase 
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Malar region 

Malar region 

Malar region 

Malar region 

Malar region 

Malar region 

 

 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 

Nasolabial fold increase 

Nasolabial fold increase 

 

 

Malar region 

Malar region 

 

 

 

 

 

 

Chin 

Chin 

Chin 

Chin 

Chin 

Chin 
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