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(57) ABSTRACT 

Aprocess for treating orthopedic injuries including the steps 
of presenting a set of treatment protocols; approving a 
treatment protocol from among the presented set of treat 
ment protocols; capturing information identifying the 
approved treatment protocol from among the set of pre 
sented protocols; and generating information from the cap 
tured information into a form compatible With a handheld 
computer adapted for connection to an orthopedic sensor 
system. The generated information includes parameters of 
the identi?ed approved treatment protocol. The process may 
also include the steps of basing the presented set of treatment 
protocols upon a database of historic patients, orthopedic 
injuries, treatment protocols and outcomes, and retaining 
information about the current patient, the patients injury, 
treatment protocol and outcome. A system for treating 
orthopedic injuries With a historic database on a central 
computer and a handheld computer attached to a sensor 
system. The handheld computer has formatted treatment 
protocol parameters originating in the historic database and 
mediates treatmetn of the orthopedic injury. 
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DATABASE MANAGEMENT FOR AN 
ORTHOPEDIC TREATMENT SYSTEM 

BACKGROUND OF THE INVENTION. 

[0001] 1. Field of Invention 

[0002] The present invention relates to orthopedic treat 
ment processes and, in particular, the present invention 
relates to preparing orthopedic treatment protocols used in 
conjunction With computeriZed or digitaliZed orthopedic 
treatment devices. 

[0003] Orthopedic treatment historically involved a phy 
sician examining and diagnosing an orthopedic injury in a 
patient, prescribing a treatment protocol of activities or 
exercises for the patient to folloW in order to facilitate 
healing, and subsequent re-examination to assess patient 
progress. Additionally, the patient Was traditionally guided 
and assisted in folloWing the prescribed treatment protocol 
by trained medical professionals, such as physical therapists, 
Who could inform and advise the attending physician con 
cerning patient compliance With the protocol and commu 
nicate and assist With the patient to provide desired activity 
details and elicit patient response. The traditional treatment 
path often included either hospitaliZation or patient visits at 
a physical therapy facility. 

[0004] In modern times, ?nancial pressure upon the medi 
cal arts and the surrounding medical industry has increased 
the number of patients each physician must treat and 
reduced the rate of hospitaliZation and tendency to employ 
physical therapy facilities, as Well as reduced the direct 
supervision of the patient activities by the physical therapist. 
ComputeriZed devices have been developed that at least 
partially substitute for the physical therapist contact, and yet 
monitor patient activities under a treatment protocol. One 
particularly innovative device system, the IZEX sensor 
instrumented orthosis and associated Smart IDEATM com 
puter/communicator, not only replace much of the physical 
therapist’s function of (1) advising and instructing the 
patient and (2) advising the attending physician of patient 
compliance, but also alloW an improved measuring and 
monitoring of patient rehabilitation activities and exercise 
parameters, such as effort exerted in rehabilitation exercises 
or stress applied to the orthopedic injury. This improved 
monitoring enables exploitation of a long observed and 
literature documented phenomenon of improved recovery in 
response to appropriately applied exercises to orthopedic 
injuries. The topic of accelerated and improved recovery 
through the use of controlled bio-feedback based rehabili 
tation has been revieWed extensively by one of the present 
inventors in patents US. Pat. No. 5,052,375; US. Pat. No. 
5,368,546; US. Pat. No. 5,484,389; and US. Pat. No. 
5,823,975, and the entire disclosures of these patents are 
incorporated herein by reference. 

[0005] The ultimate goal of efficiency and optimal and 
accelerated recovery outcomes still remains elusive, hoW 
ever, since the utiliZation of the IZEXTM orthosis brace 
system and Smart IDEATM computer/communicator contin 
ues to rely upon physician examination, diagnosis and 
prescription of a treatment protocol for the injured patient. 
The physician may not readily knoW nor have available 
information concerning the optimal treatment protocol for 
an accurately diagnosed injury. It Would be a signi?cant 
advance in orthopedic treatment if a physician or other 
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treatment professional could be rapidly advised concerning 
optimal treatment information based upon up-to-date expe 
riential outcomes of similar treated injuries. It Would also be 
a signi?cant advance if the physician or treatment profes 
sional could leverage their oWn expertise and their col 
leagues’ most recent knoWledge to appropriately modify and 
adapt previously successful protocols to ?t a neW patient. It 
Would also be a signi?cant advance if the protocol could be 
installed in a handheld computer (monitoring device/com 
puter/communicator) device With ease and ef?ciency. Addi 
tionally, it Would be a signi?cant advance to alloW modi? 
cation, particularly real-time modi?cation, of rehabilitation 
exercise protocols by a user or in response to a user request, 
With such modi?cation being limited by reasonable con 
straints. The folloWing invention provides such advances to 
the orthopedic arts. 

BRIEF DESCRIPTION OF THE FIGURES AND 
APPENDICES 

[0006] FIG. 1 is a schematic diagram of the relationship 
betWeen participants and equipment used in the process 
according to the present invention; 

[0007] FIG. 2 is a schematic of the steps included in the 
process of the present invention; 

[0008] FIG. 3 is a schematic of details of the generation 
step of FIG. 2; and 

[0009] FIG. 4 is a another schematic of the inter-ration 
ships of the systems of the present invention, especially 
betWeen external inputs (left column) , the handheld por 
table computer, for example an IZEX brand SMART IDEA 
(center column), and an external ?leserver With a database 
(right column.) 
[0010] Appendix A is a recorded data format for use in the 
present invention; 

[0011] Appendix B is a protocol structure de?nition for 
use in the present invention; 

[0012] Appendix C is another vieW of various embodi 
ments of an orthopedic treatment system/process/&method 
of the present invention; and 

[0013] Appendix D is another schematic vieW of the data 
handing, ?oW, components and approaches of the present 
invention. 

SUMMARY OF THE INVENTION 

[0014] The present invention, in a ?rst embodiment, is a 
process for treating an orthopedic injury. The inventive 
process involves performing a number of steps to generate 
information about a prescribed protocol for treating the 
orthopedic injury of a patient. Such generated information 
may be in the form of a script, Which may be used in a 
handheld computer and orthosis device combination to treat 
an orthopedic injury. The process steps include: 

[0015] a.) Presentation of a set of treatment protocols. 
The presented set of protocols includes at least one 
treatment protocol. The presentation might be on a 
display screen or a paper printout or similar hard 
copy or both. (as represented for example in FIG. 2 
at “1a”) 
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[0016] b.) Approval of a treatment protocol from 
among the presented set of treatment protocols. This 
step is undertaken by a treatment professional using 
professional judgement and, generally, the approval 
is made in light of further information about the 
treatment protocol Which is being approved. (as 
represented for example in FIG. 2 at “1b”) 

[0017] c.) Capture information identifying the 
approved treatment protocol of the set of presented 
protocols. (as represented for example in FIG. 2 at 
“1c”) and. 

[0018] d.) Generate information from the captured 
information into a form compatible With a handheld 
computer adapted for connection to an orthopedic 
sensor system, Wherein the generated information 
includes parameters of the identi?ed approved treat 
ment protocol. (as represented for example in FIG. 
2 at “1d”) 

[0019] Additionally the method may include e.) commu 
nication from the portable monitoring and communication 
device of information concerning interactions, communica 
tion exchange and/or patient exercise; and f.) modi?cation 
of the treatment protocol; and g.) monitoring the neW 
protocol.. 
[0020] The present invention includes a number of further 
embodiments. One particularly notable embodiment 
involves a database of historic information of earlier 
patients, their injuries, their actual treatments protocols as 
performed, and resulting outcomes and a communications 
and data method to connect the tWo optimiZing functions 
together. Information is accumulated in such a database 
during the process of certain embodiments and information 
from the database is made available and utiliZed in other 
embodiments. 

[0021] The present invention in another embodiment is a 
system for treating an orthopedic injury. The system 
includes a handheld computer adapted for connection to an 
orthopedic sensor system, a central computer including 
historic database of orthopedic injuries, patient characteris 
tics, treatment protocols and outcomes. With the system, the 
central computer is queried to present a set of treatment 
protocols to a treatment professional. The treatment profes 
sional approves a treatment protocol of the set and the 
system generates formatted parameters corresponding to the 
approved treatment protocol for installation in the handheld 
computer. Once installed With such parameters, the handheld 
computer can mediate the approved treatment protocol When 
it is connected to the orthopedic sensor system. The system 
further includes monitoring performance of the treatment 
protocol and updating the historic database With the moni 
tored performance parameters. The system further includes 
modi?cation of the formatted treatment protocol parameters 
in real-time in response to updates to the historic database. 
Data Which is transmitted to the central computer can be 
analysed against other databases and more channels and sent 
on for other analysis. When the data is sent (COMMUNI 
CATED) secure communication may be optionally 
employed. 

DETAILED DISCLOSURE OF PREFERRED 
EMBODIMENTS 

[0022] The present invention, in a ?rst embodiment, is a 
process for treating an orthopedic injury of a patient under 
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care of a treatment professional. The process is illustrated in 
FIG. 2 at 10 and FIG. 1 is provided to depict relationships 
betWeen participants and equipment in carrying out the 
inventive process 10. The process 10 includes the folloWing 
steps: 

[0023] First, a set of treatment protocols is presented 
“1a” to the treatment professional 12. The set of 
treatment protocols to be presented includes at least 
one treatment protocol but optionally and often 
includes a plurality of treatment protocols Which 
relate to the patient’s orthopedic injury. The presen 
tation step may include, preferably, displaying the set 
as an image, preferably a set of images on a com 
puter screen 14, such as a CRT screen or LCD 

screen, or may include providing a printed copy 14 
of the presented set, or may provide both. The 
presentation may be graphical, textual or a mixture 
of graphical and textual. Additional information, 
again graphical, textual or mixed graphic and text 
may accompany the presentation, for example, in 
order to provide additional information about the 
protocol set or individual protocols of the set. 
Examples of additional information Which may be 
presented to the treatment professional are historic, 
statistical, or predicted outcomes. As With the earlier 
mentioned presentation of the set, such additional 
information may be presented textually or as a 
graphic, including a color attribute of a graphic or 
text being presented. 

[0024] To explain further the step of presentation of the set 
of treatments protocols to the treatment profession, consider 
some preferred embodiments and a feW illustrative 
examples. One preferred presentation includes graphical 
?gures or icons on the screen, Wherein the graphical ?gures 
are animated such that they facilitate rapid comprehension 
of the form of exercise motion being presented. For 
example, in the situation of an orthopedic injury associated 
With a patient’s knee, the treatment professional might be 
presented With a screen display having a set of animated 
graphical ?gures representing possible treatment protocols 
involving the patient’s knee performing bending exercises. 
This may be accomplished by including animated movement 
of either a set of stick-characters’ legs With knees bending or 
a more realistic depiction of side vieWs of legs having 
bendable or bending knees. In such an animated graphical 
representation, the degree of bending of each of the depicted 
animated knees is presented as an animated graphic by a 
series of screens With incremental changes of screen posi 
tions of one or both of the portions of the leg adjacent the 
knee. The sequential display of such screens conveys an 
impression of motion, in the form of knee bending, to the 
treatment professional. An arcuate arroW using the knee as 
an axis or pivot point, might shoW limits of range of motion 
for one or more of the bending knees. Textual information 
might also be simultaneously presented, for example, the 
patient’s name or similar identi?cation might shoW on the 
screen as Well as the degree of motion being depicted by the 
arcuate arroW. Additionally, sounds, such as oral descrip 
tions of the exercise treatments protocols or associated 
parameters, including especially patient directed voice com 
ments, might be presented or made available for presenta 
tion With the set, or individual treatment protocols of the set. 
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[0025] It should be recognized that the ability to directly 
utilize sound ?les for patient directed voice comments 
requires inclusion of a speaker in the hand-held computer, 
hoWever, patient directed voice comments alternatively 
might be provided as separate analog or digital recordings, 
for example, as cassette tapes or compact disk recordings 
and the patient directed to listen by visual information 
provided by the hand-held computer. Moreover, computer 
iZed video ?les or the availability to call up a designated 
computeriZed video ?le, may also be included in the pre 
sentation. As With sound ?les, the ef?ciency of presentations 
including video ?les is dependent on the availability of 
sufficient communications “bandWidth.” HoWever, both the 
treatment professional and patient bene?t from such richer 
or expandable presentation of the set by rapidly and ef? 
ciently comprehending and considering choices in available 
and appropriate treatment protocol for the patient. 

[0026] In a second step, a treatment protocol from 
amongst the presented set of treatment protocols is approved 
by the treatment professional “1b”. In a preferred embodi 
ment, the approval step includes highlighting a graphical 
representation of the particular treatment protocol selected 
for approval by the treatment professional. This step may be 
performed efficiently by employing a mouse or similar 
pointing device to move a cursor in a graphical user interface 
(GUI) and clicking or double clicking to highlight and 
approve the selected treatment protocol. Alternatively, in a 
textual or mixed textual and graphical interface, each pro 
tocol, including each of any number of predesigned, pre 
entered protocols has a protocol identi?er such as a number 
or letter or name associated With the treatment protocol. The 
protocol identi?er for the protocol Which is to be approved 
is input from a keyboard and entered. Other alternative 
approval steps may involve a touch screen, lightpen, or 
voice input. In a most preferred embodiment, the approving 
step includes causing a visual change to the presentation 
upon a screen display and then inputting an “enter” com 
mand, either by keyboard, by a mouse button click, by a 
voice command of the treatment professional, or by touch 
ing the screen of a touch sensitive screen display. 

[0027] Next, the treatment professional’s approval of a 
particular treatment protocol of the presented set is captured 
“1c”. That is, information is captured Which identi?es the 
approved treatment protocol of the set of presented proto 
cols. In a ?rst embodiment, the captured identi?cation is less 
than the entire information detailing the approved treatment 
protocol, but may be used to retrieve or regenerate the entire 
information; in a second embodiment, the captured infor 
mation includes the entire information detailing the treat 
ment protocol. To accomplish the capture, a computer pro 
gram is provided. Acomputer system 16 is present, and may 
be one or more computers; optimally if separate computers, 
the separate computers are linked, for example on an intranet 
or on the Internet 32. Other programs 28 and 30 are present 
in the computer system 16 as Will be discussed subsequently. 
Additionally, a historic database 26, also discussed subse 
quently, is present in a memory/storage device and available 
to the computer system 16. 

[0028] In the next step “1d”, information is generated 
from the captured information into a form compatible With 
a handheld computer adapted for connection to an orthope 
dic sensor system. The generated information includes 
parameters and details of the identi?ed approved treatment 
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protocol. This step might be understood in terms of a 
translation of at least a portion of the information used in the 
presentation set or represented by the presentation set into a 
script usable by a handheld device such as a SMART 
IDEATM device available from IZEX Technologies, Inc, 
Golden Valley Minn. The recorded data format and protocol 
structure de?nition employed for data recording, storage, 
and subsequent communication With the SMART IDEA 
device, are provided in Appendices A and B respectively, 
and together are examples of a suitable script for generation 
by this step. Example of other handheld computer devices 
Which may be adapted to serve in the role of the handheld 
computer are the PALM PILOT brand series and PALM 
brand series of handheld personal computers available from 
the 3COM division of US. Robotics Corporation, the NINO 
brand handheld computer of Phillips Electronics, the J OR 
NADA brand of handheld computers of HeWlett Packard. 
The SMART IDEATM device 20 is connectable to a com 
patible orthosis device 22 on the patient 24 to be treated, 
such orthosis devices have been previously disclosed in US. 
Pat. No. 5,052,375, the entire disclosure of Which is hereby 
incorporated by reference. An orthosis of this type includes 
sensors or a system of sensors. When the sensor system of 
such a device is connected to a suitable handheld computer, 
the step of monitoring may be accomplished by receiving a 
signal from a sensor or a system of sensors. The process may 
also be employed With sensors directly attached to the body, 
(instead of mounted upon and in conjunction With an ortho 
sis,) Which communicate by signaling through a connection 
to a handheld computer, such as a SMART IDEATM device. 

[0029] The generation step is shoWn in more detail in FIG. 
3 at “1d”. The input is the captured identi?cation informa 
tion resulting from earlier step “1c”. The program 18 begins 
With a retrieval 40 of the full set of protocol parameters for 
the identi?ed protocol from a protocol parameters database. 
The protocol parameters database, in a preferred embodi 
ment, is, or is a subpart of, historic database 26. Next 42, the 
program 18 looks for any modi?cations or other input from 
the treatment professional 12. Possible modi?cations and 
input are discussed subsequently but might include a record 
ing of voice instructions to the patient 24. If any modi?ca 
tions or other input are present, it is combined With the 
parameters from the database to form a modi?ed or aug 
mented treatment protocol. The protocol parameters, possi 
bly modi?ed, are then checked 44 against a set of standard 
checks or safeguards. The source of the safeguard informa 
tion may be based upon information stored in the historic 
database 26 or a separate database, isolated from the historic 
database 26. Basis of safeguarding information against 
Which the parameters may be checked are statistical norms, 
desired outcome information, biomechanical safety data, 
parameter inter-relationships, and information generated by 
querying the database, for example by program 28, to 
determine Whether a simulated outcome result is consistent 
With the predicted outcome previously presented to the 
treatment professional 12. Yet another safeguard involved 
checking to see Whether the protocol parameters are con 
sistent With the handheld computer 20 Which Will be used. 
This safeguard becomes more signi?cant should more than 
one model or type of handheld computer 20 be present in an 
installed base of handheld computers and variations exist 
betWeen the capabilities of the handheld computers 20. For 
example, if the protocol Were supplying a patient voice 
communication ?le or initiator of such a ?le to a handheld 
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computer 20 Which is incapable of playing the ?le, then the 
check Would generate a prompt to the treatment professional 
to substitute a different instruction set, different equipment, 
or augment the sound limited handheld computer 20 With a 
compact disk player Which can be controlled by the hand 
held computer 20. 

[0030] If the safeguard checking fails 46, then the program 
18 preferably provides for a prompt 48 of the treatment 
professional 12 to provide different modi?cations. The 
prompt 48 is made by a presentation to the treatment 
professional 12 that the modi?cation is unacceptable. NeWly 
provided modi?cations, if any, are then recombined With the 
original full treatment protocol parameter set 40 to reattempt 
to create a modi?ed treat protocol parameter set 42. If the 
check passes, then the parameter set is formatted 50 con 
sistent With the script acceptable to the handheld computer 
20. Appendices A and B represent a recorded data format 
and protocol structure de?nition consistent and compatible 
With a SMART IDEA device, and may be used in a process 
according to a preferred embodiment of the present inven 
tion. 

[0031] Having generated or translated the treatment pro 
tocol information into an appropriate form, the process has 
resulted in production of a treatment protocol script by an 
attending treatment professional in an ef?cient manner. The 
treatment protocol script is available and useful in treating 
the patient’s orthopedic injury. The most useful basic pro 
cess of the present invention may be employed, expanded, 
and incorporated into several inventive processes, as sum 
mariZed beloW. 

[0032] In one preferred embodiment of the present inven 
tion, the process further includes the step of loading 2 the 
generated information in the handheld computer 20. Con 
tinuing the application involving the SMART IDEATM 
device, the information, in the form of a script Would be 
loaded into the SMART IDEATM device. The SMART 
IDEATM device Would then be available for connection to an 
orthosis Which may be attached or pre-attached to the 
patient. In some situations, the loading may be by direct 
connection to the treatment professional’s computer, for 
example, through an RS-232 or PCl cable connection. In 
other situations, the tWo computers may separated a con 
siderable distance and the script communicated over tele 
phone lines through modem connections. In a most preferred 
embodiment, the communication sending the script to load 
the SMART IDEATM device Would be via the Internet 32, an 
intranet, or other multi-media communication netWork. 

[0033] In another preferred embodiment, the process fur 
ther includes the step of monitoring 3 patient activity 
relative to the approved treatment protocol and storing data 
resulting from the monitoring in the handheld computer. 
Continuing the explanation utiliZing the SMART IDEATM 
device, the patient’s exercise activities, most preferably 
initiated in response to a patient signal originating from the 
SMART IDEATM device, are monitored and stored in the 
SMART IDEATM device. The SMART IDEATM device 
includes memory elements alloWing for such storage of data. 

[0034] In yet another preferred embodiment, the process 
continues by adding the optional step of processing the 
stored data from the monitoring, for determination of com 
pliance relative to the approved treatment protocol. This 
embodiment, involving What may be termed “compliance 
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processing” is Within the data processing capabilities of a 
SMART IDEATM device In still another embodiment, the 
process further includes the step of communicating infor 
mation 5 concerning the stored monitoring data to a central 
computer. Alternatively, the present invention is embodied 
in a process including the further step of communicating the 
processed stored data from the monitoring for compliance 
relative to the approved treatment protocol to a central 
computer. These embodiments may be understood as com 
municating raW data or processed data from the SMART 
IDEATM device to a central computer, respectively. In a 
preferred embodiment of either of these, the embodiments 
may communicate their respective data from the SMART 
IDEATM device to a central computer via the Internet or an 
intranet. The communication might also involve a combi 
nation of raW and processed data. If raW data is communi 
cated, then the process may further include the step of 
processing the communicated information at the central 
computer. Data processed prior to communication may also 
be further processed or reduced at the central computer. 

[0035] The data received at the central computer is avail 
able for presentation 7 and preferably includes processed 
patient monitoring and compliance information. As With the 
earlier presentation of the set, the data may be presented, 
either on screen or in printed form or both; and the presented 
data may be graphically, textually or a combination of both. 
The data may also be used to update 8 a historic database 26 
With the processed patient compliance information. Use of 
the data for presentation in order to alloW revieW by a 
treatment professional or in updating a historic database are 
not mutually exclusive, and in a most preferred embodiment, 
both steps are available and utiliZed in a treatment process 
according to the present invention. It should be understood, 
that the revieWing treatment professional and the treatment 
professional involved in the earlier approval step are not 
necessarily the same individual. Presented data and updated 
data may additionally be communicated and employed for 
other uses, such as for example, governmental compliance, 
insurance purposes, and/or ?nancial reimbursement or 
employment records. Methods of limiting access to the data 
in the central computer for con?dentiality purposes or 
?nancial purposes are, of course Well knoWn, and might 
include passWords or, in the case of intranets and private 
access netWorks, may also include call back modems as 
security enhancements. 

[0036] In the process of the present invention, the treat 
ment protocol information resulting from the script genera 
tion step may include parameters such as an exercise iden 
ti?cation parameter, an exercise replication parameter, and 
an exercise initiation timing parameter. These parameters 
serve to de?ne at least part of the treatment protocol 
approved from the presented set of treatment protocols. 

[0037] Consistent With capabilities of a handheld com 
puter such as, by Way of example, the SMART IDEATM 
device, the handheld computer may also include patient 
signaling capabilities selected from the group consisting of 
audible signaling, visual signaling, and tactile signaling. 
Similarly, the handheld computer may include input capa 
bilities selected from the group consisting of RS-232 input, 
sensor signal input, USB input, modem input, keyboard 
input, audible input, light input, and Ethernet input. More 
over, the handheld computer may include output capabilities 
selected from the group consisting of RS-232 output, USB 
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output, parallel port output, light output, textual, graphical, 
audible output, Ethernet input, and tactile output. 

[0038] The present invention’s usefulness may be further 
understood in vieW of some particularly preferred embodi 
ments. In one such embodiment, the presented set of treat 
ment protocols is based upon information gleaned from a 
database 26. The database 26 includes a plurality of historic 
treatment protocol records, the records including ?elds 
populated by parameter data for patient characteristics, 
orthopedic injury, actual treatment protocol folloWed by the 
patient, and historic outcome. By “historic treatment proto 
cols” herein is meant herein actual, accomplished and moni 
tored treatment protocols; and by “historic outcomes” herein 
is meant the actual, observed recovery or eXtent of recovery 
resulting from such “historic treatment protocols.” Addition 
ally, in a most particularly preferred embodiment, the data 
base 26 further includes parameter data selected from the 
group of characteristics consisting of patient physical char 
acteristics, patient psychological characteristics, and pre 
scribed protocol provided to the patient. In one variation of 
this treatment process, the presented set of treatment proto 
cols is based upon statistical analysis of data base records. 
In another variation, the presented set of treatment protocols 
includes at least portions of one record of the database. That 
is, in the ?rst variation the treatment professional is pre 
sented With statistical information, such as summaries, 
means, averages, medians or the like; in the second varia 
tion, the treatment professional is presented With at least 
portions of one or more records presented, Where the records 
are in effect individual case histories. Most preferably, the 
presented case history records are of patients With similar 
characteristics and similar injuries to the patient about be 
treated. 

[0039] In one embodiment, the treatment professional 12 
has the initial opportunity to query the database 26 With at 
least some parameters characteristic of the current patient 24 
and the current patient’s orthopedic injury. A computer 
program 28 is present in the computer system 16 to query the 
database 26. This alloWs the database 26 to be searched for 
similar case histories in the form of historic records of 
treatment protocols and outcomes. Alternatively, the query 
might be used to return statistical information relevant to the 
patient 24. In an extension of these treatment processes, the 
treatment professional 12 may modify the initial query, to 
increase or decrease the number of returned records for 
presentation. Additionally, the historic database 26 may 
alloW queries for predicting the likely outcome of a treat 
ment protocol for a patient 24 With a particular set of 
characteristics and a particular orthopedic injury. Using this 
approach, a treatment professional 12 can rapidly investigate 
the efficacy of a range of possible treatment protocols Which 
they might envision for the patient 24 With the orthopedic 
injury. Additionally, once at least one treatment protocol is 
presented, the treatment professional 12 may either modify 
the presented protocol or the patient characteristics and 
either re-query the database 26 for likely outcomes or 
proceed to approve the protocol. In this process step, it is 
further provided that the treatment professional may utiliZe 
the query program and historical database as part of the 
treatment system of this invention to simulate an evaluation 
of a treatment protocol under consideration for a particular 
patient, then re-modify the treatment protocol based upon 
the simulation outputs. 

Mar. 14, 2002 

[0040] It is also part of the present invention that the 
treatment professional may, in modifying the treatment 
protocol, select from various pre-recorded sound ?les, one 
or more patient directed voice comments, or record one or 
more individualiZed i.e. customiZed voice comments to the 
patient. As mentioned previously, the sound ?les may be 
played later for the patient as part of the treatment protocol 
or conditionally played as part of the treatment protocol. If 
the hand-held computer 20 includes the capability to play 
sound ?les, then the ?les are played via the hand-held 
computer 20. Alternatively, the handheld computer 20 may 
signal the patient to play the recorded ?le, for eXample, by 
displaying a message on an LCD screen for the patient to do 
an added motivational or instructional task such as “Listen 
side #2 cassette recording!” to cause the patient to play an 
analog cassette recording of reproduced sound selected by or 
custom recorded by the treatment professional. In another 
variation of this aspect of the process, the sound ?les may be 
provided to the patient as a set of sound ?les on a device in 
communication With the hand-held computer 20 such that 
the device is instructed to play a particular sound ?le. By 
Way of eXample, this variation may involve a compact disc 
recording of one or more sound track ?les of patient directed 
comments and a communication link betWeen the hand-held 
computer 20 and a compact disc player device, With the 
ability to be controlled by the hand-held computer. Such 
control might be by a direct Wire communication connection 
or by an infared signal originated by the handheld computer 
20. The compact disc may be recorded With generic patient 
directed voice comments or customiZed comments, such as 
the treatment professional’s voice recording of custom 
instructions and or encouragement for the particular patient. 
In the case of custom instructions, treatment protocol modi 
?cation step, further includes the treatment professional 
recording the customiZed patient instructions, and the gen 
eration step, described earlier, further includes the substep of 
recording the track onto a recordable or reWritable compact 
disc. 

[0041] Once approved, the overall process may be con 
tinued to capture “1c”and then generate “1d” information 
for a handheld computer 20. The steps of modifying one or 
more treatment protocols of a presented set and re-present 
ing the modi?ed set for availability to the approval step 
facilitates the treatment professional’s ability to rapidly and 
ef?ciently prescribe a treatment protocol With a high degree 
of con?dence. 

[0042] Another preferred embodiment of the present 
invention includes the additional steps of programming 
revieW of the data received from the handheld computer 20 
by the program 30 for compliance With the prescribed 
treatment protocol as Well as for reconsideration of the 
effectiveness of the prescribed protocol relative to updates in 
the database since the treatment protocol Was initially pre 
scribed and loaded into the handheld computer. That is, it is 
entirely feasible that the updating of the historic database 26 
With information from other patients, rather than the patient 
24 being treated in this process, Will suggest a modi?cation 
of the treatment protocol. The neWly suggested modi?cation 
may be presented to the treatment professional or, alterna 
tively, a neW script automatically generated, communicated 
to and loaded into the handheld computer 20. 

[0043] In another embodiment, failure of the patient 24 to 
comply With the treatment protocol may suggest a centrally 
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generated modi?cation, either With or Without presentation 
and revieW by the treatment professional 12. Failure to 
comply may include under or over exercise Which deviates 
from the treatment protocol. 

[0044] In yet another embodiment, the script correspond 
ing to the treatment protocol may further include conditional 
logic. In such an embodiment, the conditional logic may be 
used to provide the criterion for recognition by the remotely 
located handheld computer 20 of a failure of compliance by 
the patient 24 and the ability to alter the treatment protocol. 
Alternatively, the conditional logic may be used to provide 
criteria for recognition by the remotely located handheld 
computer 20 of meeting or satisfying the treatment goal set 
by the treatment professional as represented by the approved 
treatment protocol. The alteration need not be immediately 
communicated back to the central computer but might be 
saved for later communication. 

[0045] In still another embodiment, the treatment protocol 
may include information to generate patient communication 
signals to alter the patient’s perception of either the proto 
col’s instructions or the urgency of the patient’s compliance 
With the instructions. Such additional aspects of the infor 
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mation carried Within the scripting being loaded into the 
handheld computer 20 can relieve the treatment professional 
of many time consuming and inef?cient contacts With the 
patient 24 yet facilitate the patient’s compliance. 

[0046] For eXample, patient oral communication ?les, or 
parameters to cause patient oral communication ?les Which 
are pre-installed on the hand-held computer, Which might be 
played to a patient could be included With a treatment 
protocol or a modi?ed treatment protocol. In particular, 
sounds, such as oral encouragement or descriptions of the 
patient exercise to be performed, most especially patient 
directed voice comments, such as “Keep going Bob; You are 
almost there!” might be available for inclusion in treatment 
protocols. The ability to modify the oral comments sound 
?le is particularly useful With real-time modi?cation for 
increasing patient compliance With an individual treatment 
protocols of the set. 

[0047] Although the present invention has been described 
With reference to preferred embodiments, Workers skilled in 
the art Will recogniZe that changes may be made in form and 
detail Without departing from the spirit and scope of the 
invention. 
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Appendix A 
Recorded Data Format 

Time - Date Instance. 

Start time = 0. Stop time =1 
ID = "00000"b 

ersion 

to overwrite ' containing 

data 

urrent 

urrent 

Rom-Data Format 

raw at rate 

Pain 
Flag if angle not held within range after goal is reached 
ID of "00001" 
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_20_ 
Recorded Data Format 

Isometric - Data Instance 

raw at rate 

Pain 
Flag if pause time contains motion‘ 
ID of = "00010" 

Propriocaption - Data instance for Position 

Pos = "00011" 

Proprioception - Data instance for Strain 

raw at 

Pain 
Unused 
ID of Strain = "00100" 
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Protocol structure de?nition 

PHASE stuct 
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ISOM ANGLE struct 

YPe 

char 

torque 

pause 

ramp 

reps per 

5% 
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AN ORTHOPEDIC TREATMENT SYSTEM/PROCESS/METHOD COMPILING 

Communication means 

For a treatment method to administer through a portable orthopedic monitoring 
system or the interaction of at least one of the following combinations, a 
microprocessor/mainframe/?leserver: 
1) Hardware systems, two mainframe/main ?leserver. 
2) Wireless systems; two microprocessors. 
3) Internet (communication interface). 

We have each of one systems: Wireless, hardware, radio, cell, infrared, etc. 

t V V 

L Convenient time Real time System by which 
the system decides 

\ \ V V V 

Ports lnternet Ports_ lnternet System method of 
interaction between 
ports and lnternet 

Appendix C - Page 1 
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Appendix C - Page 2 

AN ORTHOPEDIC TREATMENT SYSTEM/PROCESS/METHOD COMPILING 

Analysis/Interaction 
Algorithm controlling 
communication, processing, 
interaction between at least two 
computors 

Communication means, controlling 
processing between at least two 
processors, comprising portable 
microprocessors/two portable 
processors/mainframe database 
or 

two non -portable microprocessors 

V 

Standardizing orthopedic treatment for 
administration through a portable system 
Literature 
Historic data 
Updated data 
Conceptual interface 

V 

Analysis?nteraction method between central 
and microprocessor, including logic means 
(protocol) 
Contingent interaction protocol 
Means for interaction with communications 

Mar. 14, 2002 
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Appendix C - Page 3 

AN ORTHOPEDIC TREATMENT SYSTEM/PROCESS/METHOD 
COMPlLlNG 

Actual computer analysis/interaction Communications means, between 
(memory, processing, display), portable microprocessor and a 
algorithm, and mainframe/central database 95 

at least two mainframe central 
databases. 

V 

Processing a host of inputs from a variety of sourcess 
handheld computer for administration through a - 
Brace dataframe 
Brace data processed by a portable unit 
Patient interaction (psych) 
Additional memory, literature experts 
(Technical interface) 

Programmed for central/microprocessor 

Interaction with historic protocols 
Scienti?c data (orthopedic) 
Psychologically ---- data 

Analysis plus 
Centralizing parameters 

System method of accepting ?r 
Orthopedic data based on mechanical psychological! 
intellectual interaction with a portable orthopedic 
monitoring method 
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AN ORTHOPEDIC TREATMENT/SYSTEM/PROCESS METHOD COMPILING 

Mar. 14, 2002 

1) Portable handheld 
Computer overseen 
by memory, processing, 
displays. 

2) A Central computer 3) Analysis, interaction, 
algorithm, controlling, 
processing between at 
least two processors, 
and 

4) Communication 
means between 
microprocessor and 
at least one main 
frame, database, or 
between at least two 
mainframe database 

Storing/Maintaining interaction with 
(human interface). 

I 

Preloading of orthopedic protocols for 
testing, exercising, recovery, (by a 
central processor/microprocessor 
interaction). 

Method of maintaining deviating for 
downloading to a central computer 
deviations from expected human 
behavior, effort or work from 
preprogrammed algorithms. 

Appendix C - Page 4 


















