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based on the corresponding representations of each selected 
reference condition is provided. 
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METHOD AND SYSTEM FOR PROVIDING 
INDEXING AND CATALOGUING OF 

ORTHODONTIC RELATED TREATMENT 
PROFILES AND OPTIONS 

PRIORITY INFORMATION 

[0001] This application is a Continuation of US. applica 
tion Ser. No. 11/929,019, ?led Oct. 30, 2007, which is a 
Continuation of US. application Ser. No. 11/379,198, ?led 
Apr. 18, 2006 and issued as US. Pat. No. 7,904,308 on Mar. 
8, 2011, the speci?cation of which is incorporated herein by 
reference. 

FIELD OF THE INVENTION 

[0002] The present invention is related generally to the ?eld 
of orthodontics. More speci?cally, the present invention is 
related to methods and system for providing indexing orth 
odontic related treatment pro?les and options. 

BACKGROUND 

[0003] A primary objective of orthodontics is to realign 
patients’ teeth to positions where the teeth function optimally 
and have an aesthetic appearance. The goal of a doctor is to 
take the patient from their current condition (“initial” or 
“starting dentition”) to a ?nal condition (“treatment goal”). 
The result achieved is known as the “treatment outcome.” 
There may be many ways to achieve the goal and these are 
known as “treatment options.” The methodologies used by the 
doctor to get the patient to the goal are the known as the 
“treatment plan.” 
[0004] Often times, doctors establish the goal as “ideal” 
and discontinue treatment when they are as close as they can 
possibly get to the ideal. However, more recently with the 
growing use of 3-D computer graphics software services and 
programs in dentistry, the doctor can actually establish a 
custom treatment goal speci?c to each individual patient, and 
this goal may be a limited treatment goal and not ideal in 
every component of the bite. This is important because if the 
doctor is able to achieve 100% of the intended limited goal, 
the treatment may still be deemed a success, whereas it may 
be possible that if the doctor only achieves 75% of a com 
pletely “ideal” treatment goal, the treatment might not be 
deemed a success even though the amount of measured 
improvement on an absolute scale in the latter situation might 
be higher than in the limited treatment situation. 
[0005] Typically, appliances such as ?xed braces and wires 
are applied to a patient’s teeth to gradually reposition them 
from an initial arrangement to a ?nal arrangement. The diag 
nosis and treatment planning process of orthodontic cases can 
be imprecise as the ?nal dentition of a patient is based on the 
knowledge and expertise of the treating doctor in assembling 
various parameters in an assessment of each patient’s condi 
tion and in a determination of a ?nal position for each tooth. 
Different clinicians will vary in their de?nitions of individual 
orthodontic parameters and their de?nition of how a case 
should ideally be treated will also often vary. 
[0006] To overcome some of these subjective issues, vari 
ous indices have been used to more objectively de?ne a 
patient’s initial dentition and ?nal outcome. For example, the 
PAR (Peer Assessment Rating) index identi?es how far a 
tooth is from a good occlusion. A score is assigned to various 
occlusal traits which make up a malocclusion. The individual 
scores are summed to obtain an overall total, representing the 
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degree a case deviates from ideal functional alignment and 
occlusion. The PAR grader is then calibrated to a known 
standard set of orthodontic conditions so this individual is 
able to rate new cases similarly. 
[0007] In PAR, a score of Zero would indicate ideal align 
ment and positioning of all orthodontic dental components as 
de?ned by generally accepted occlusal and aesthetic relation 
ships the orthodontic community has adopted, and higher 
scores would indicate increased levels of irregularity. The 
overall score can be recorded on both pre- and post-treatment 
dental casts. The difference between these scores represents 
the degree of improvement as a result of orthodontic inter 
vention. In addition to the PAR index, other indices may be 
used such as ICON, IOTN and ABO. These indices also rely 
on individual dental measurements in order to derive an 
assessment of deviation from an ideal. 

[0008] What is missing from the current indices is a system 
for case classi?cation categoriZation. While there may exist 
classi?cation systems for individual components of a dental 
malocclusion, a systematic method to objectively classify and 
catalogue the entire orthodontic dental condition in each 
dimension does not exist. More importantly, because in the 
majority of orthodontic treatment, a patient-speci?c treat 
ment goal is not pre-established (other than “ideal”) and used 
as a basis from which to judge the achieved treatment out 
come, not only does a need exist to de?ne parameters in such 
a way that each dental parameter of a patient’s individual 
dentition can be objectively labeled, catalogued, and 
searched, there also exists a need to create an indexing system 
that can also be used to objectively characteriZe a patient’s 
treatment goal in addition to the starting dentition, treatment 
outcome and treatment plan, so that speci?c guidance can be 
provided on future treatment plans, and also so that meta 
analyses can be conducted to better understand the broader 
patient population. 
[0009] In view of the foregoing, it would be desirable to 
have methods and systems to provide indexing and catalogu 
ing of orthodontic related diagnostic and treatment compo 
nents. 

SUMMARY OF THE INVENTION 

[0010] In view of the foregoing, in accordance with the 
various embodiments of the present invention, there are pro 
vided methods and system for objectively cataloguing orth 
odontic pro?les and associating the pro?les to a patient’s 
starting dentition, target dentition, ?nal dentition, treatment 
options and treatment plan. 
[0011] These and other features and advantages of the 
present invention will be understood upon consideration of 
the following detailed description of the invention and the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a block diagram of the overall system for 
practicing the various embodiments of the present invention; 
[0013] FIG. 2 illustrates a tabular representation of the 
indexing system stored in the storage unit of FIG. 1 in accor 
dance with one embodiment of the present invention; 
[0014] FIG. 3 illustrates a representation of possible treat 
ment goals for any given orthodontic case in one aspect of the 
present invention; 
[0015] FIG. 4 illustrates a matrix representation for the 
possible treatment goals shown in FIG. 3 formatted in accor 



US 2012/0166213 A1 

dance with the tabular representation shown in FIG. 2 in 
accordance with one embodiment of the present invention; 
[0016] FIG. 5 illustrates the lower arch length category for 
use in the indexing system in accordance with one embodi 
ment of the present invention; 
[0017] FIG. 6 illustrates the selection process display for 
use in the indexing system for the identi?ed primary concern 
as “buck teeth” in accordance with one embodiment of the 
present invention; 
[0018] FIG. 7 illustrates an exemplary selection process 
display 700 for capturing one component of the sagittal 
dimension discrepancy for the patient’s right side in one 
embodiment of the present invention; 
[0019] FIG. 8 illustrates an exemplary selection process 
display 700 for capturing one component of the sagittal 
dimension discrepancy for the patient’s left side in one 
embodiment of the present invention; 
[0020] FIG. 9 illustrates an exemplary selection process 
display 900 for capturing one component of the vertical 
dimension in one embodiment of the present invention; 
[0021] FIG. 10 illustrates an exemplary selection process 
display 1000 for capturing one component of the horiZontal/ 
transverse dimension in one embodiment of the present 

invention; 
[0022] FIG. 11, an exemplary selection process display 
1100 for capturing one component of the arch length discrep 
ancy category in accordance with one embodiment of the 
present invention; 
[0023] FIG. 12 illustrates an exemplary selection process 
display 1200 for capturing another component of the arch 
length discrepancy category in accordance with one embodi 
ment of the present invention; 
[0024] FIG. 13 illustrates an exemplary patient summary 
display 1300 displayed on terminal 101 for use in the index 
ing system in accordance with one embodiment of the present 
invention; 
[0025] FIG. 14 illustrates a patient database 1400 in accor 
dance with one embodiment of the present invention; 
[0026] FIG. 15 illustrates the selection process for repre 
sentative components for use in the indexing system in accor 
dance with an embodiment of the present invention; 
[0027] FIG. 16 illustrates an exemplary series of database 
addresses generated by combining the initial condition 
address with the treatment goal address in one embodiment of 
the present invention; 
[0028] FIG. 17 illustrates an exemplary database for a 
patient in another embodiment of the present invention; and 
[0029] FIG. 18 is a ?owchart illustrating the procedure for 
identifying a dentition pro?le using the indexing system in 
accordance with one embodiment of the present invention. 

DETAILED DESCRIPTION 

[0030] FIG. 1 is a block diagram of the overall indexing 
system 100 for practicing the various embodiments of the 
present invention. The indexing system 100 in one embodi 
ment includes a terminal 101, which may be con?gured as a 
personal computer, workstation, or mainframe, and which 
includes a user interface input device 103 and a user interface 
output device 105, a storage unit 107, and a central server 109. 
[0031] Referring to FIG. 1, the user interface input device 
103 may include a keyboard and may further include a point 
ing devices and/or a scanner, including xray or intra-oral 
scanner. The pointing device may be an indirect pointing 
device such as a mouse, trackball, touchpad, or graphics 
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tablet, or a direct pointing device such as a touchscreen incor 
porated into the user interface output device 150. Other types 
of user interface input devices, such as voice recognition 
systems, may be used within the scope of the present inven 
tion. 

[0032] Referring again to FIG. 1, the user interface output 
device 105 may include a printer and a display subsystem, 
which includes a display controller and a display device 
coupled to the controller. The display device may be a cathode 
ray tube (CRT), a ?at-panel device such as a liquid crystal 
display, or a projection device. The display subsystem may 
also provide nonvisual display such as audio output. 

[0033] The indexing system 100 shown in FIG. 1 also 
includes the data storage unit 107 which is con?gured to, 
under the access and control of either a central server 109 or 
a client application, to maintain the basic programming and 
data constructs that provide the functionality of the present 
invention. Software is stored in storage unit 107 which may 
include a memory unit and ?le storage unit. The memory unit 
may include a main random access memory (RAM) for stor 
age of instructions and data during program execution and a 
read-only memory (ROM) in which ?xed instructions are 
stored. 

[0034] The ?le storage unit of the data storage unit 107 may 
provide persistent (nonvolatile) storage for program and data 
?les, and typically includes at least one hard disk drive and at 
least one CD-ROM drive (with associated removable media). 
There may also be other devices such as a ?oppy disk drive 
and optical drives (all with their associated removable 
media). Additionally, the ?le storage unit 113 may include 
drives of the type with removable media cartridges, such as 
hard disk cartridges and ?exible disk cartridges. One or more 
of the drives may be located at a remote location, such as in 
central server 109 on a local area network or at a site on the 

Internet’s World Wide Web or the entire system may be a 
stand-alone software application resident on the user’s sys 
tem 

[0035] In one aspect of the present invention, the central 
server 109 may be con?gured to communicate with the ter 
minal 101 and storage unit 107 to access software stored in 
the storage unit 107 based on and in response to the input 
received from terminal 101, and to perform additional pro 
cessing based on procedures and/or routines in accordance 
with the instructions or input information received from the 
terminal 101. 

[0036] Referring back to FIG. 1, the indexing system 100 in 
accordance with one embodiment of the present invention 
organizes orthodontic needs by the most common con?gura 
tions of orthodontic discrepancies in the different dimen 
sions: sagittal, vertical, horizontal/transverse, and arch 
length. The categories may be expanded to speci?cally cap 
ture other components such as facial pro?le, individual dental 
con?gurations, dynamic functional relationships, and sur 
rounding soft tissue conditions; however discrepancies in 
these four categories capture a signi?cant portion of orth 
odontic related dental problems or concerns. Within each 
category, there may be a predetermined number of individual 
components to characterize the potential conditions for that 
dimension. For each condition, a predetermined combination 
of different possible conditions may be created. This collec 
tion of prede?ned combinations for each component, where 
each component belongs to one of the four main categories 
described, in one embodiment de?nes a matrix such that any 
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patient at any time point may be de?ned as a speci?c address 
within the matrix. Both the matrix and address matrix may be 
stored in storage unit 107. 
[0037] FIG. 2 illustrates an exemplary tabular representa 
tion of the indexing system matrix stored in the storage unit 
107 of FIG. 1 in accordance with one embodiment of the 
present invention. The exemplary table 200 of FIG. 2 illus 
trates a simpli?ed version of the possible conditions for one 
component within each of the four categories. 
[0038] Referring to FIG. 2, the table 200 includes a cat 
egory ?eld 201, a reference component ?eld 202, and the 
pre-de?ned options ?eld 203. Table 200 also includes a num 
ber of options ?eld 204. The category ?eld 201 in one 
embodiment includes the categories for which reference den 
tition condition information is stored. In the exemplary 
embodiment, the categories may include: sagittal, vertical, 
horiZontal, and arch length. In this exemplary embodiment, 
the reference component ?eld 202 includes one common 
component within each dimension by which malocclusion is 
judged. The common pre-de?ned options ?eld 203 includes 
the various levels of malocclusion for that dimension of the 
category. For example, the common malocclusions for the 
right canine component of the sagittal category are: Full class 
2+(greater than full cusp Class 2), Full (Cusp) Class 2, Partial 
Class 2 (also called end-on Class 2), and so on. Within each 
dimensional component selection is also a selection for “nor 
mal.” 
[0039] Referring to FIG. 2, the number of options ?eld 204 
in one embodiment includes the number of possible reference 
conditions in each category, and also a total number of pos 
sible combinations of reference conditions. For example, the 
sagittal category has seven (7) possible reference conditions 
for the canine relationship component and the vertical cat 
egory has seven (7) reference conditions for the anterior over 
bite component. The example shown yields 7><7><7><7I240l 
possible combinations of reference conditions for the four 
components, as shown in the table 200 of FIG. 2. In one 
embodiment, each of these 2401 patient case combinations is 
stored in a database in storage unit 107 (FIG. 1), for example, 
by the central server 109 (FIG. 1). Since there can be numer 
ous components used to describe each of the four main orth 
odontic dimensions and not just one component per dimen 
sion as illustrated, in practice, the total number of 
combinations that can be used to describe a patient may be 
substantially higher, but at the same time, will be a ?nite 
number such that it may be indexed, catalogued, and queried 
as described in FIG. 1. 

[0040] In reference to the index table 200 illustrated in FIG. 
2, an identi?er may be composed of a four-position, or “four 
bit” matrix: ABCD. In this four-bit matrix, in one embodi 
ment of the present invention, the “A” position in the matrix 
corresponds to the sagittal dimension, the “B” position in the 
matrix corresponds to the vertical dimension, the “C” posi 
tion in the matrix corresponds to the horiZontal dimension, 
the “D” position in the matrix corresponds to the arch length 
dimension. 

[0041] The actual number or letter in the position of each 
“bit” of the matrix may be associated with the corresponding 
condition within the category. For example, referring again to 
the exemplary table 200 of FIG. 2, an identi?er of 3256 
represents: a right canine partial Class 2, with moderate ante 
rior deep bite, upper midline to the left 0-1 mm, and lower 
moderate crowding. This “3256” identi?er corresponds to an 
address in an indexing database stored in storage unit 107 
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which has stored in the database, related clinical information 
for the particular pairing of “3256” to a userde?ned treatment 
goal (for example, discussed in further detail below with 
reference to FIG. 4). 

Dental Characterization Database 

[0042] Referring back to FIG. 1, the indexing system 100 in 
one embodiment of the present invention may also be used to 
represent one or more teeth within a patient’s dentition. Typi 
cally an adult patient’s dentition includes 32 teeth. Dentists 
usually characteriZe ?ve surfaces of each tooth: mesial, 
occlusal/incisal, distal, buccal/facial, and lingual. Each of 
these surfaces may be natural or covered by a restoration such 
as silver amalgam, composite, porcelain, gold, or metal 
crown. The tooth may also be missing or have been treated 
with a root canal or an implant. These combinations may be 
represented with an indexing system for the initial dentition, 
target dentition (treatment goal), and ?nal dentition which is 
the outcome of the treatment. 

[0043] For each tooth in a patient’s dentition, there may be 
a number of possible conditions based on the characteristics 
of the tooth, such as the surface of the tooth and whether the 
tooth as been treated or is missing. The combinations of 
different possible conditions of the teeth de?ne a matrix. An 
exemplary embodiment of the present invention includes a 
32-position address within the matrix, where each position in 
the address corresponds to a tooth in a patient’s dentition and 
includes a sub-address in which alphanumeric characters or 
other representations represent the current condition of the 
tooth. 

[0044] A “5-bit” sub-address for each tooth includes posi 
tions 12345 where each of the positions “1” to “5” represents 
one of the ?ve surfaces of the tooth. In particular, position 1 of 
the sub-address corresponds to the mesial surface of the tooth, 
position 2 of the sub-address corresponds to the occlusal or 
incisal surface of the tooth, position 3 of the sub-address 
corresponds to the distal surface of the tooth, position 4 of the 
sub-address corresponds to buccal or facial surface of the 
tooth, and position 5 of the sub-address corresponds to the 
lingual surface of the tooth. 
[0045] Moreover, each of the following characters “A” to 
“N” corresponds to a condition of the particular surface of the 
tooth in the sub-address. 

A = amalgam 

B = composite 

C = porcelain veneer 

H = porcelain crown with root canal 

I = amalgam with root canal 
J = composite with root canal 

D = gold K = gold crown with implant 

E = porcelain crown L = porcelain crown with implant 

F = gold crown M = missing 

G = gold crown with root canal N = natural 

[0046] For example, consider the following patient identi 
?er 1:NNABN. The identi?er 1:NNABN would represent: 
tooth number 1 of a 32-bit address which has a natural mesial 
surface (subaddress position 1), an occlusal amalgam (sub 
address position 2), a natural distal surface (subaddress posi 
tion 3), a buccal/facial composite 5 (subaddress position 4), 
and a natural lingual surface (subaddress position 5). 
[0047] In an exemplary embodiment of patient’s initial 
dentition, target dentition (treatment goal), and ?nal denti 
tion, such example may be con?gured as: 
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[0048] TotalAddress:SubAddress1 :SubAddress2: SubAd 
dress3 
[0049] SubAddress1:Teeth 1-32 initial 
[0050] SubAddress2:Teeth 1-32 target 
[0051] SubAddress3:Teeth 1-32 current, timepoint today 
whereby each of the of the 1-32 may further include an 
addition sub-matrix of 1-5 surfaces as previously described. 
[0052] In this manner, dentists may easily query their prac 
tice database to determine hoW much dental Work has been 
done and remains to be done. They can also track trends of use 
in their practice and What are the most common procedures in 
the practice. The patient matrix may also be used in forensics 
for patient identi?cation purposes, as Well as for national 
security and other security purposes. 
[0053] FIG. 3 illustrates an exemplary tabulation of the 
possible treatment goals of the indexing system treatment 
goal matrix stored in the storage unit 107 of FIG. 1 in accor 
dance With one embodiment of the present invention. Four 
examples of treatment goals are the following: 
[0054] Treatment Goal 1: Align for restorative dentistryi 
the objective of this goal is to better position speci?c teeth for 
the purpose of improved placement of dental restorations 
such as croWns, bridges, and implants. Some of the patient’s 
dental components may be left as is (untreated) if they do not 
contribute to the purpose of improvement of the restorative 
goal. 
[0055] Treatment Goal 2: Esthetic alignmentithe objec 
tive of this goal is to align the patient’s anterior teeth for the 
purpose of improved esthetics. Generally speaking, the 
patient’s bite may be left as is (untreated) if it does not con 
tribute to the purpose of improving the esthetic component of 
the patient’s smile. 
[0056] Treatment Goal 3: Align to Class 1 canine func 
tionithe objective of this goal is to improve the anterior 
function of the teeth While also improving the anterior 
esthetic component. Generally speaking, the patient’s poste 
rior occlusion may be left as is if it does not contribute to the 
improvement of the canine function and/ or anterior esthetics. 
[0057] Treatment Goal 4: Align to idealithe objective of 
this goal is to make the entire bite to “textbook” ideal, includ 
ing both the canine and molar function. 
[0058] FIG. 4 illustrates an expanded version of FIG. 3 
using the characteristics as de?ned by the tabulation shoWn in 
FIG. 2. More speci?cally, each of the four treatment goals 
identi?ed in FIG. 3 may be further re?ned and formatted 
according to the tabulation and indexing shoWn in FIG. 2 to 
describe the target objective of treatment in greater detail 
according to each individual component. 
[0059] For example, for the treatment goal 1 for alignment 
for restorative dentistry, an example of this goal according to 
the 4-bit matrix format in FIG. 2 may be XXX4 Where the “X” 
is the patient’s existing relationship for that component left 
untreated, and only the fourth digit is planned for treatment. 
Furthermore, for the treatment goal 2 for esthetic alignment, 
an example of this goal according to the 4-bit matrix format in 
FIG. 2 may be XX44 Where “X” is the patient’s existing 
relationship for that component left untreated, and only the 
third and fourth digits (representing the transverse and arch 
length components, respectively) are planned for treatment. 
[0060] In addition, for treatment goal 3 for alignment to 
Class 1 canine, an example of this goal according to the 4-bit 
matrix format in FIG. 2 may be 4><44 Whereby “X” is the 
patient’s existing relationship for that component left 
untreated. In this example, only the second digit component 
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(corresponding to the vertical dimension) is not planned for 
treatment. Finally, for treatment goal 3 for alignment to ideal, 
an example of this goal according to the 4-bit matrix de?ned 
in FIG. 2, may be 4444. 
[0061] There are various Ways to generate an identi?er 
Which represents a patient’s unique problem or case type. 
Traditionally, the method has been to describe and de?ne a 
characteristic and have the trained individual subjectively 
identify the condition or “label” Which best represents the 
patient’s condition. To reduce the variability in this method 
requires calibration and/ or objective measures to de?ne each 
of the labels. 
[0062] Another method involves using a visual image 
based interface. To characteriZe a patient’s dentition, a user 
compares the patient’s dentition to images of reference den 
tition conditions Which depict the severity of malocclusion, or 
lack thereof. The user then identi?es Where the patient’s den 
tition condition falls Within a range of reference conditions 
depicting malocclusion and selects the image that either best 
represents the patient, or selects a relative position of the 
patient’s condition from a continuous gradient of patient 
image depictions of the speci?c problem. The visual image 
interface can be presented to the user Without any descriptions 
or labels to avoid any pre-conceived biases associated With 
the label. 
[0063] Visual images have been previously described in the 
ICON indexing system for example, to describe an esthetic 
component of the patient. In the ICON system, the assessor 
selects 1 of 10 images Which best represents the patient’s 
anterior esthetic component. Through calibration, multiple 
users are then able to determine a patient’s esthetic compo 
nent With reasonable consistency. The use of a visual interface 
to capture every component of the patient’s orthodontic den 
tal condition hoWever, has not previously been described as 
an interface for creation of a digital patient database. 
[0064] FIG. 5 illustrates the loWer arch length component 
500 for use in the indexing system in accordance With one 
embodiment of the present invention. This illustration of the 
loWer arch length component 500 is an exemplary visual scale 
alloWing the user to select an image Which is similar to the 
patient’s dentition condition. Referring to FIG. 5, there are 
shoWn seven images of the loWer arch, each representing a 
possible reference condition for the loWer arch length cat 
egory. In this exemplary embodiment, images 501-507 rep 
resents the 7 images corresponding to the individual ?elds for 
the “LoWer Arch Length” component of “Arch Length” 
dimension of FIG. 2. The user simply selects Which of the 
seven images is best represented in the patient. Or they may be 
able to select Where in betWeen tWo adjacent images the 
patient can be best described. They do not need to knoW What 
the technical label or term is; they simply need to select an 
image or area betWeen tWo images based on 5 direct compari 
son of the existing condition to the pictures presented. 
[0065] In the exemplary embodiment shoWn in FIG. 5, each 
of the seven images 501-507 has a corresponding prede?ned 
alphanumeric character. Thus, When an image is selected, the 
associated prede?ned alphanumeric character is added to the 
identi?er address of the patient. By labeling each category 
With an alphanumeric character, the patient’s dentition may 
be characteriZed through alphanumeric addressing. The out 
put to the user may explain the speci?c details of their selec 
tion in greater detail, including the technical description and 
treatment options associated With such a condition. In an 
alternate embodiment, an alphanumeric character may be 
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generated When the user selects the area in betWeen adjacent 
images, representing that the patient’s condition falls in 
betWeen the condition of the adjacent images selected. The 
user interface may also be a combination of both direct selec 
tion of the image as Well as in-betWeen selection of images. 

[0066] Referring noW to FIG. 6, an exemplary doctor and 
patient information display 600 for the indexing system 100 is 
illustrated in accordance With one embodiment of the present 
invention. This display 600 includes information input by a 
user into ?elds 601-603 to identify a patient. In particular, a 
patient’s name is input into ?eld 601, a patient’s gender is 
input into ?eld 602, and a patient’s primary concem(s) is 
input into ?eld 603. The preferred embodiment of ?eld 603 is 
a check-box selection of pre-de?ned possible conditions 
Which can then be catalogued according to the selections of 
the user. It Will be appreciated that other patient information 
may be added. Once the patient information has been entered, 
a user can select a prede?ned input command or button to 
move onto the next display, Which is illustrated in FIG. 7. 

[0067] Referring to FIG. 7, an exemplary selection process 
display 700 is shoWn for the sagittal dimension (matrix 
address position “A” in FIG. 2)iright buccal, right canine/ 
cuspid component. A series of images of reference dentition 
conditions 701-703 are displayed in conjunction With buttons 
704 alloWing the images to be scrolled to the left or right. A 
user clicks the left or right arroW buttons 704 to select the 
image of the reference dentition condition that best re?ects 
the patient’s current condition speci?cally at the location(s) 
indicated by the focusing arroWs indicated in 702. In this 
exemplary embodiment, a user clicks the left or right arroW 
buttons to 5 select the cuspid (canine) relationship that is 
similar to a patient’s current occlusion. 

[0068] Once the selection is made, the next button 705 is 
pressed to move onto the next screen. The exemplary selec 
tion process display 700 also includes buttons 706-709 to 
alloW a user to go back, access a glossary, ask for advice, and 
save the information, respectively. 
[0069] Referring to FIG. 8, an exemplary selection process 
display 800 is shoWn for the sagittal categoryileft buccal, 
left cuspid component. A series of images of reference den 
tition conditions 801-803 are displayed in association With 
buttons 804 alloWing the images to be scrolled to the left or 
right. A user clicks the left or right arroW buttons 804 to select 
the image of the reference dentition condition that best 
re?ects the patient’s current condition. In this exemplary 
embodiment, a user clicks the left or right arroW buttons to 
select the cuspid relationship that is similar to a patient’s 
current occlusion. 

[0070] Once the selection is made, the next button 805 is 
pressed to move onto the next display Which is illustrated in 
FIG. 9. The exemplary selection process display 800 also 
includes buttons 806-809 to alloW a user to go back, access a 

glossary, ask for advice, and save the information, respec 
tively. 
[0071] Referring to FIG. 9, an exemplary selection process 
display 900 is shoWn for the vertical dimension (matrix 
address position “B” in FIG. 2)ianterior overbite compo 
nent. A series of images of reference conditions 901-903 are 
displayed in conjunction With buttons 904 alloWing the 
images to be scrolled to the left or right. A user clicks the left 
or right arroW buttons 904 to select the image of the reference 
dentition condition that best re?ects the patient’s current con 
dition. In this exemplary embodiment, a user clicks the left or 
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right arroW buttons 904 to select the anterior vertical overbite 
relationship component that is similar to a patient’s degree of 
open or deep bite. 
[0072] Once the selection is made, the next button 905 is 
pressed to move onto the next display, Which is illustrated in 
FIG. 10. The exemplary selection process display 900 also 
includes buttons 906-909 to alloW a user to go back, access a 

glossary, ask for advice, and save the information, respec 
tively. 
[0073] Referring to FIG. 10, an exemplary selection pro 
cess display 1000 is shoWn for the horizontal/transverse 
dimension (matrix address position “C” in FIG. 2)iupper 
and loWer midline components. An image 1010 representing 
a reference dentition condition is altered by clicking the upper 
arroWs 1001-1002 corresponding to the upper arch of the 
image 1010, and by clicking the loWer arroWs 1003-1004 
corresponding to the loWer arch of the image 1010 to best 
match the midline of the image 1010 to a patient’s midline 
component relationship. Once the selection is made, the next 
button 1005 is pressed to move onto the next display, Which is 
illustrated in FIG. 11. The exemplary selection process dis 
play 1000 of FIG. 10 also includes buttons 1006-1009 to 
alloW a user to go back, access a glossary, ask for advice, and 
save the information, respectively. 
[0074] Referring to FIG. 11, an exemplary selection pro 
cess display 1100 is shoWn for the upper arch length category. 
An image of a reference dentition condition 1101 and 
descriptions of reference dentition conditions 1102, 1103 are 
displayed in association With buttons 1104 alloWing the ref 
erence dentition condition image and descriptions to be 
scrolled to the left or right. A user clicks the left or right arroW 
buttons 1104 to select the image or description of the refer 
ence dentition condition that best re?ects the patient’s current 
condition. In this exemplary embodiment, a user clicks the 
left or right arroW buttons 1104 to select the image or descrip 
tion of the reference dentition condition that is similar to a 
patient’s upper arch length from the occlusal vieW. In this 
particular embodiment, if there is both croWding and spacing 
present, a user is instructed to use the net amount of croWding 
or spacing, but it may be possible to have each aspect captured 
independently. 
[0075] Again, once the selection is made, the next button 
1105 is pressed to move onto the next display Which is illus 
trated in FIG. 12. The exemplary selection process display 
1100 also includes buttons 1106-1109 to alloW a user to go 
back, access a glossary, ask for advice, and save the informa 
tion, respectively. 
[0076] Referring to FIG. 12, an exemplary selection pro 
cess display 1200 is shoWn for the arch length dimension 
(matrix position “D” in FIG. 2)iloWer arch length compo 
nent. An image of a reference dentition condition 1201 and 
descriptions of reference dentition conditions 1202, 1203 are 
displayed in association With buttons 1204 alloWing the ref 
erence dentition condition image and descriptions to be 
scrolled to the left or right. A user clicks the left or right arroW 
buttons 1204 to select the image or description of the refer 
ence dentition condition that best re?ects the patient’s current 
condition for the loWer arch length component of arch length 
In this exemplary embodiment, a user clicks the left or right 
arroW buttons 1204 to select the image or description of the 
reference dentition condition that is similar to a patient’s 
loWer arch length from the occlusal vieW. In this example, if 
both croWding and spacing are present, the user is instructed 
to use the net amount of croWding or spacing. It may be 
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possible however to capture crowding and spacing indepen 
dently in order to derive the net discrepancy. 
[0077] Once the selection is made, the next button 1205 is 
pressed to move onto the next display, Which is illustrated in 
FIG. 13. The exemplary selection process display 1200 of 
FIG. 12 also includes buttons 1206-1209 to alloW a user to go 
back, access a glossary, ask for advice, and save the informa 
tion, respectively. 
[0078] FIG. 13 illustrates an exemplary patient summary 
tabulation 1300 for output display on terminal 101 for use in 
the indexing system in accordance With one embodiment of 
the present invention. The exemplary patient summary dis 
play 1300 is generated from the information input from pre 
vious displays 600-1200, as illustrated in corresponding 
FIGS. 6-12, respectively. Referring to FIG. 13, the selections 
made during the processes and displays described above and 
illustrated in conjunction With FIGS. 6-12 are summarized as 
shoWn in the summary display 13 00 in one embodiment of the 
present invention. 
[0079] For example, for each reference dentition category 
including sagittal, vertical, horizontal and arch length, the 
corresponding malocclusion reference component (for 
example, right canine, anterior overbite, upper midline rela 
tive to loWer midline, and loWer arch length, respectively), 
and each of Which is associated With a selected one of the 
pre-de?ned options (for example, right canine partial Class 2, 
moderate anterior deep bite, upper midline to left 0-1 m, and 
loWer moderate croWding, respectively). Also can be seen 
from FIG. 13 is the selected value of the selected prede?ned 
options 203 (FIG. 2) as tabulated and illustrated in FIG. 2. The 
user is also able to edit the dentition condition information in 
each of the categories by selecting the corresponding “EDIT” 
button to go back to the page desired and reselecting the 
image corresponding to that category. 
[0080] In this manner, in one embodiment of the present 
invention, the information input by the user during the selec 
tion process is indexed and catalogued in a patient database 
(for example, the database 1400 shoWn in FIG. 14 beloW) of 
the indexing system 100. In one embodiment of the present 
invention, the selection process discussed in conjunction With 
FIGS. 6-12 for the indexing and cataloguing is transparent to 
the user. The patient information input by the user in the 
selection process is used to generate both the summary dis 
play as illustrated in FIG. 13 and an identi?er representing the 
dentition conditions of the patient. FIGS. 6-12 illustrate the 
selection process display 600 for use in the indexing system 
100 for various categories in accordance With one embodi 
ment of the present invention. This is the selection process for 
inputting a patient’s dentition information. It Will be appreci 
ated that although FIGS. 7-12 illustrate reference dentition 
conditions represented by pictorial images, the present inven 
tion is not intended to be limited to such representations. The 
reference dentition conditions may also be represented by 
symbols, icons, descriptions, graphs, 3-D objects, radio 
graphs, forms, and other types of images. The reference con 
ditions may also be user-de?ned through an interactive 
graphical image such that the user best recreates the condition 
observed in the patient as a means of input for the system. 

[0081] FIG. 14 illustrates a patient database 1400 for use in 
the indexing system 100 in accordance With one embodiment 
of the present invention. The patient database 1400 includes a 
patient ?eld 1401, an indexing database address ?eld 1402, 
and one or more category ?elds 1403. In the exemplary data 
base of FIG. 14, the category ?elds 1403 include a sagittal 
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category ?eld 1404, a vertical category ?eld 1405, a horiZon 
tal category ?eld 1406, an upper arch length category ?eld 
1407, a loWer length category ?eld 1408, a rotation ?eld 1409, 
a vertical correction ?eld 1410, and a midline correction ?eld 
1411. 

[0082] Referring to FIG. 14, the patient ?eld 1401 includes 
the patient name. The indexing database address ?eld 1402 
includes the patient identi?er. This patient identi?er corre 
sponds to an address in the indexing database 300, for 
example, as shoWn in FIG. 3. The address in the indexing 
database 3 00 is associated With treatment information for that 
particular diagnostic combination. The category ?elds 1403, 
Which in this exemplary embodiment are the sagittal category 
?eld 1404, the vertical category ?eld 1405, the horiZontal 
category ?eld 1406, the upper arch length category ?eld 1407, 
the loWer length category ?eld 1408, the rotation ?eld 1409, 
the vertical correct ?eld 1410, and the midline correct ?eld 
141 1, include the patient’s one or more dentition conditions in 
the respective categories. For example, referring to FIG. 14, 
patient L. Smith’s dentition condition in the sagittal category 
?eld 1404 is class I. Patient M. Jones’ dentition condition in 
the upper arch length category ?eld 1407 is normal spacing. 
The category ?elds also indicate Whether the particular ref 
erence condition is eligible for treatment. 

[0083] In this manner, the patient identi?er may be con?g 
ured to represent the patient conditions. For example, refer 
ring to the indexing database address ?eld 1402, it is shoWn 
that L. Smith’s identi?er is 55772752. Since the identi?er 
includes eight positions, the identi?er is an eight-position 
matrix. The number in each position of the identi?er repre 
sents a particular condition Within a particular category. In 
this exemplary embodiment, the ?rst position of the identi?er 
matrix represents the patient condition in the sagittal cat 
egory. For example, the sagittal category ?eld 1404 indicates 
that L. Smith has a class I malocclusion. Thus, the number 5 
in the ?rst position of the identi?er represents a class I mal 
occlusion in the sagittal category. 
[0084] Referring back to FIG. 14, the second position of the 
identi?er matrix represents the patient condition in the verti 
cal category. For example, the vertical category ?eld 1405 
indicates that L. Smith has normal occlusion. Thus, the num 
ber 5 in the second position of the identi?er represents a 
normal occlusion in the vertical category. The third position 
of the identi?er matrix represents the patient condition in the 
horiZontal category. For example, the horiZontal category 
?eld 1406 that L. Smith has a cross bite. Thus, the number 7 
in the third position of the identi?er represents cross bite in 
the horiZontal category. 
[0085] Moreover, the fourth position of the identi?er matrix 
represents the patient condition in the upper arch length cat 
egory. For example, the upper arch length category ?eld 1407 
indicates that L. Smith has moderate croWding. Thus, the 
number 7 in the fourth position of the identi?er represents 
moderate croWding in the upper arch length category. In 
addition, the ?fth position of the identi?er matrix represents 
the patient condition in the loWer arch length category. For 
example, the loWer arch length category ?eld 1408 indicates 
that L. Smith has moderate spacing. Thus, the number 2 in the 
?fth position of the identi?er represents moderate spacing in 
the loWer arch length category. 
[0086] In addition, the sixth position of the identi?er matrix 
represents the patient condition in the rotation category. For 
example, the rotation category ?eld 1409 indicates that L. 
Smith has<20o rotation. Thus, the number 7 in the sixth 



US 2012/0166213 A1 

position of the identi?er represents<20o rotation in the rota 
tion category. Further, the seventh position of the identi?er 
matrix represents the patient condition in the vertical correct 
category. For example, the vertical correct category ?eld 1410 
indicates that L. Smith has no intrusion/extraction. Thus, the 
number 5 in the seventh position of the identi?er represents 
no intrusion/extraction in the vertical correct category. 

[0087] Finally, referring yet again to FIG. 14, the eighth 
position of the identi?er matrix represents the patient condi 
tion in the midline correct category. For example, the midline 
correct category ?eld 1411 indicates that L. Smith has>2 MM 
midline correct. Thus, the number 2 in the eighth position of 
the identi?er represents>2 MM midline correct in the midline 
correct category. 
[0088] In addition, in one embodiment of the present inven 
tion, the conditions in the categories are arranged in ascend 
ing order by dif?culty and the categories are sorted in order of 
dif?culty so that it is possible to de?ne a matrix Where 1 l l l l 
is the mildest case and 33233 is the most severe case. Addi 
tionally, each index in the matrix is Weighted to derive a 
composite score of the overall case. 

[0089] FIG. 15 illustrates an alternate embodiment of the 
present invention for capturing an address in the selection 
process for use in the indexing system. FIG. 15 illustrates the 
table 200 of FIG. 2 used directly as a graphical interface. In 
such embodiment, each reference condition as shoWn and 
illustrated in tabular format as rectangles may be represented 
as user input buttons With text Which may be clicked to 
highlight and select the appropriate reference condition. The 
assumption for this type of interface is that the user under 
stands the de?nitions of the text in order to select the appro 
priate button. When the buttons are pressed to select a par 
ticular reference condition, the selections are highlighted 
(shoWn in bold in FIG. 15). Clicking any button tWice Will 
deselect the initial selection so that another selection can be 
made. In this manner, users Who are more familiar With the 
various types of reference conditions may be able to input the 
information more quickly than through a visual image based 
interface. In this example, the generated address Would be 
“3256.” The “Selected Value” column on the right side of 
FIG. 15 is in one embodiment, transparent to the user/patient, 
and not displayed to the user since the address has no rel 
evance to the end user, and is important only for the database 
query. 
[0090] FIG. 16 illustrates an exemplary series of database 
addresses generated by combining the initial condition 
address With the treatment goal address in one embodiment of 
the present invention. As indicated from the exemplary table 
200 ofFIG. 2, there are 2,701 possible patient case combina 
tions or addresses for four components of seven possible 
selection options each. Thus, an identi?er address points to 
one of the 2,701 possible combinations in the database. Each 
identi?er is associated With a ?eld stored in a database of the 
storage unit 107 (FIG. 1). An identi?er may be extended so 
that it represents the patient’s condition at different time 
points. For example, the database may be structured such that 
time points for initial dentition, target dentition, and actual 
?nal dentition are captured as separate addresses. For 
example, consider the folloWing address: 

[0091] ABCD:A'B'C'D':A"B"C"D" 
[0092] In this arrangement, the ?rst four positions “A” to 
“D” of the matrix represent the patient’s initial dentition (as 
previously described), positions “A” to “D” of the matrix 
represent the patient’s target dentition or treatment goal, and 
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positions “A” to “D” of the matrix represent the patient’s 
actual ?nal dentition or treatment outcome. Because the num 

ber of positions in the matrix may be variable, and since each 
position can include symbols, alphanumeric characters or 
other representations, the depth of individual patient cases 
that is stored is may be detailed and speci?c to the patient 
and/or the associated pro?le or condition. Using the 4 pos 
sible treatment outcomes illustrated in FIG. 4 and the 2,701 
possible combinations in FIG. 2, this equates to 2,701 ><4:l0, 
804 possible paired combinations betWeen initial and goal. 
[0093] FIG. 17 illustrates an exemplary database for a 
patient With an index address of “3256” and the four possible 
treatment goals of 1 through 4. The resulting four combined 
addresses have different data for each of the parameters. This 
information is reported to the user either (1) upon completion 
of the case characteriZation, Whereby all possible treatment 
goal options are presented to the user or (2) upon completion 
of the case characteriZation and selection of a single treatment 
goal, Whereby only the information from this address-goal 
pair is presented to the user. 
[0094] For each of these paired combinations, a combined 
address can be created, With database assets in a “digital 
mailbox” associated With each address. Assets for each digital 
mailbox can include, but is not limited to: treatment plan 
information related to the case-treatment goal pairing, such as 
a text description of the treatment condition and goals, treat 
ment precautions, treatment length estimates, doctor skill set 
requirements, prescription data, sample case data, and case 
di?iculty. This data may be generated using expert opinion, 
computational algorithms, and/ or historical case content. 
[0095] For example, With respect to FIG. 13, Where the case 
is identi?ed as a “3256” and using the 4 types of treatment 
goals as shoWn in FIG. 4, combining the tWo yields four 
distinct database addresses: 3256: l, 3256:2, 3256:3, and 
3256:4. Each of the addresses can be populated With infor 
mation speci?c to the case-treatment goal combination. All 
four options can be simultaneously displayed to the user as 
“treatment options” or the user can select a speci?c treatment 
goal and have a single speci?c resulting treatment option data 
displayed. It is also conceivable that the user may also select 
any number of speci?c goals, and each of the data associated 
With each goal selected is reported to the user depending on 
the initial condition parameters selected. 
[0096] FIG. 18 illustrates a process 1800 for identifying a 
dentition problem or condition of a patient. The process 1800 
is discussed more fully in conjunction With FIGS. 6-17. At 
step 1801, the user starts by entering identi?cation informa 
tion such as doctor and patient name, in addition to patient 
chief concem(s) (FIG. 6). In one embodiment, this compari 
son may be performed by the central server 109 (FIG. 1) 
based on information received, for example, from the termi 
nal 1 01, and/ or based on stored information retrieved from the 
data storage unit 107. This and other related transactions in 
the process may be performed over a data netWork such as the 
internet via a secure connection. The user then selects one of 
tWo user interfaces to input the patient’s dental condition. The 
preferred method for the novice user is the visual-user inter 
face (FIG. 7-12) shoWn as step 1802. The advanced user Will 
likely prefer the alternative user interface (FIG. 15) illustrated 
as step 1803. 

[0097] Referring to FIG. 18, at step 1804 an initial dentition 
condition of a patient in each category is compared to one or 
more reference conditions in the same category. After com 
paring the initial dentition condition of the patient in each 
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category to one or more reference conditions for each respec 
tive category, at step 1804, the selected reference condition 
similar to the initial patient condition in the same category is 
received. Thereafter, at step 1805, the patient identi?er is then 
generated based on the combination of alphanumeric charac 
ters corresponding to the selected reference conditions. Edits 
can be made to the inputs during the summary page revieW 
(step 1804) until the user is satis?ed With the information 
submitted. 

[0098] The output folloWing the completion of the data 
input is a translation summary (FIG. 13), Which formats the 
user input into technically relevant and correct terminology. 
At the same time, the user input is also translated into a 
database address representing the current patient condition 
(FIG. 15)istep 1805. Once the database address is created, 
the user can choose to vieW all possible treatment options for 
this patient (OPTION 1), or speci?cally select a treatment 
goal and vieW the speci?c goal associated With the user’s 
selection (OPTION 2). To vieW all the possible treatment 
options for the patient (OPTION 1), the database (FIG. 17) is 
queried at step 1806, and all data associated With the input 
address is presented to the user at step 1807 (END 1). 

[0099] Referring back to FIG. 18, if the user desires to 
select a speci?c goal, the speci?c goal is ?rst de?ned by the 
user through a selection interface at step 1808 (FIG. 3), and 
the selection is then translated into a database address at step 
1809 (FIG. 4), and the tWo addresses (patient condition and 
treatment goal) merged to create a combined address or index 
at step 1810 (FIG. 16). This combined address is then used to 
query the database ate step 1811 (FIG. 17) in order to produce 
data speci?c to a single patient condition-treatment goal com 
bination at step 1812 (END 2). 
[0100] For OPTION 2, it may also be possible that the user 
can select multiple goals and only the data speci?c to those 
selected goals be produced for the user. Once the user has 
reached END 1 or END 2, the user has the option to purchase 
the product for the purpose of any one of the selected treat 
ment goals, by selecting a pre-populated or semi-populated 
treatment prescription Which can be part of the output data 
presented to the user through this experience. 
[0101] As discussed above, the user interface can provide 
one or more patient cases from the indexing database that 
matches the patient problem. Additionally, a range of patient 
cases from the indexing database that address speci?c com 
ponents of the patient’s problem can be provided. In this 
manner, in one embodiment of the present invention, search 
tools may be created to run statistics using the patient identi 
?ers. For example, one search request may be to ?nd all 131x 
cases. In this exemplary search request, X represents any 
character in the fourth position of the address. Thus, the 
search request Would be to ?nd all patient identi?ers having 
“131” as the ?rst 3 digits of their patient identi?er address. 

[0102] By labeling historically treated cases With this iden 
ti?cation methodology, a catalog of orthodontic treatment 
can be created for future reference When planning treatment 
and assessing treatment outcomes. The result is a front-end 
user interface for capturing the description of an orthodontic 
condition and classifying the orthodontic condition in a sys 
tematic scalable Way. Referring again to FIG. 18, once the 
identi?er is generated at step 1805, one or more treatment 
options can be determined using information generated from 
a database query. The generated one or more treatment 
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options may be stored in the data storage unit 107 (FIG. 1), 
and also, be provided to the terminal 101 for display on the 
display unit. 
[0103] Given the diagnosis and treatment planning of orth 
odontic treatments can include a signi?cant subjective com 
ponent that may vary depending upon the doctor’s prefer 
ences and level of training, the indexing system provides a 
comprehensive, robust, and a substantially objective 
approach to establishing the patient diagnosis, treatment goal, 
and treatment plan. The patient identi?er of the present inven 
tion Which represents the patient’s case, as Well as the target 
treatment goal and ?nal outcome enables treatment outcome 
pro?les to be objectively catalogued, and for the catalog to be 
evaluated based on probabilities and distributions. Indices 
such as prognosis and case dif?culty can be assigned to 
matrix combinations, enabling similar cases to be treated like 
similarly successful cases. Treatment options may be corre 
lated for completeness and ease of use. Treatment products, 
such as appliances, may be associated With speci?c matrix 
combinations so that their suggested use is more closely tied 
to a successful outcome. 

[0104] Within the scope of the present invention, other 
embodiments for inputting a patient’s dentition condition are 
also contemplated. For example, a con?gurable three-dimen 
sional model may be used to input the information. In such 
embodiment, the user may recreate the patient dentition con 
dition for the dimension. Alternatively, a three-dimensional 
graphics model may be staged to represent the entire range of 
possible reference conditions for any given dimension. In 
such embodiment, a user manipulates a slider to match a stage 
of the range Which is closest to the actual patient condition. 
[0105] It Will also be appreciated that this method of obj ec 
tively characterizing a case according to individual compo 
nents is not limited to the time points of pre-treatment, treat 
ment goal, and post-treatment, and that any time point during 
treatment and folloWing treatment may be also catalogued in 
a similar fashion using the same input and database system. 
[0106] It Will also be appreciated that in this exemplary 
embodiment although only one reference condition is dis 
cussed as being selected for a particular category, the present 
invention is not intended to be so limiting. The selection of 
one or more reference conditions Within each category is 
Within the scope of the present invention. 
[0107] Accordingly, a method for characterizing a denti 
tion of a patient in one embodiment of the present invention 
includes comparing an initial patient condition in each of a 
plurality of dentition categories With one or more reference 
conditions in each of the plurality of dentition categories, 
Where each of the one or more reference conditions has a 
corresponding representation, selecting at least one reference 
condition in one or more of the plurality of dentition catego 
ries, Where each selected reference condition is similar to the 
initial patient condition in a same dentition category, and 
generating a patient identi?er based on the corresponding 
representations of each selected reference condition. 
[0108] In one aspect, the plurality of dentition categories 
may include at least tWo of: sagittal, vertical, horiZontal, 
upper and arch length dimensions, or a number of a tooth in a 
dentition of a patient. 
[0109] Moreover, the method may further include deter 
mining Whether each initial patient condition is indicated for 
treatment based on treatment information corresponding to 
the selected reference condition, providing one or more treat 
ment options for each initial patient condition indicated for 








