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COMPUTERIZED METHOD AND SYSTEM FOR 
ASSOCATING A PORTION OF A DIAGNOSTIC 
IMAGE WITH AN ELECTRONIC RECORD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

0002) Not applicable. 

TECHNICAL FIELD 

0003. The present invention relates generally to the field 
of computer Software. More particularly, the present inven 
tion relates to a computerized method and System for 
asSociating one or more portions of a diagnostic image, the 
image including data particular to at least two perSons, with 
one or more electronic records, for instance, electronic 
medical records maintained in a clinical information System. 

BACKGROUND OF THE INVENTION 

0004. A common process in the molecular diagnostic 
laboratory is the generation of gel results. Gels are typically 
used to analyze deoxyribonucleic acid (DNA), ribonucleic 
acid (RNA) and protein results, although they may also be 
used to analyze other biological molecules Such as lipids, 
oligosaccharides, and the like. A gel is a Viscous Substance, 
typically agarose or acrylamide, having a plurality of 
recessed portions, commonly known as wells, into which 
various Samples may be loaded for analysis. Subsequent to 
loading, an electric current may be applied to the gel, pulling 
charged molecules of the Samples through the gel. When the 
current has ceased, the position of the molecules relative to 
one another may provide useful information about various 
attributes, e.g., charge and/or size, of the molecule or 
molecules being examined, presence or absence of muta 
tions and gene rearrangements. The information derived 
from the gel results may then be used to make an array of 
diagnostic decisions. 
0005. After a gel has been run (i.e., after the current has 
ceased), a Substantially linear region results from each 
loaded well. The linear regions are commonly referred to as 
lanes. Due to, for instance, efficiency concerns, a plurality of 
Samples are generally run on a single gel and, thus, a 
plurality of lanes results when the gel is run. In a clinical 
Setting, this commonly results in a Single gel including lanes 
having results from more than one individual. Additionally, 
one or more reference lanes are typically run on each gel. 
The reference lanes may include, for example, molecular 
weight markers and/or positive and negative controls. 
0006 Long-term management of a gel typically involves 
capturing and storing an image (e.g., a photographic image) 
of the gel rather than maintaining the gel itself. Traditional 
gel image management, designed primarily to meet the 
needs of the research community, focuses on Storing an 
image of the entire gel. However, in a clinical Setting, Storing 
an image of an entire gel, which often includes data from a 
plurality of individuals, presents a significant privacy con 
cern. For example, Suppose five individuals visit an AIDS 
clinic on the same day to determine whether or not they are 
HIV+. Each of the five individuals is seated in the waiting 
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room at the same time. Samples from each individual are 
loaded into a single gel and the gel is run resulting in one 
lane for each individual. Now Suppose that although a 
particular one of those five individuals receives the news 
that she is not HIV+, she wishes to view the test results 
herself. Since an image of that individual's test results is a 
complete gel image including the lanes from the other four 
individuals in the waiting room, She retrieves not only her 
own results but those of the other four individuals as well. 
If the results indicate that one of the individuals tested is 
HIV+, even though that person's identity is not specifically 
Set forth on the gel image, the individual in possession of the 
gel image would easily be able to deduce that one of the 
other four individuals in the waiting room is HIV+. Such 
disclosure of another individual’s test results, though inad 
vertent, is clearly undesirable. 
0007 Additionally, in the clinical setting, current asso 
ciation of a gel image with an individual's medical record is 
achieved by paper-based means. That is, a photocopy of the 
entire gel image is physically placed in the paper record of 
each individual having results shown on the image. How 
ever, modern clinical information Systems manage the medi 
cal records of many individuals in electronic form. Since the 
gel image is a paper copy while much of the remainder of the 
medical record is electronic, the only means by which the 
gel image may be associated with the electronic record is via 
a reference placed in the electronic record indicating that the 
perSon inquiring about the test results must access the paper 
record. This is clearly an inefficient and inconvenient 
approach. 

0008. In view of the above, the inventors hereof have 
recognized that a method of integrating gel image results 
into an individual's medical record in a manner that conveys 
the appropriate clinical information to the healthcare pro 
vider while protecting the privacy of the other individuals 
whose results are represented on the gel image would be 
desirable. Additionally, a means for electronic association of 
one or more portions of a diagnostic image with one or more 
individual's electronic records would be advantageous. 

SUMMARY OF THE INVENTION 

0009. The present invention provides a method in a 
computing environment for associating one or more portions 
of a diagnostic image with one or more electronic records, 
for instance, electronic medical records maintained in a 
clinical information System. The method may include 
receiving a diagnostic image having data particular to at 
least two perSons and asSociating a first portion of the 
diagnostic image with an electronic record. The method may 
further include Storing the first portion of the diagnostic 
image with the electronic record. Additionally, if desired, the 
method may include associating and Storing a common 
portion of the diagnostic image with the electronic record, 
the common portion consisting of data common to each 
person whose data is shown on the image. 
0010. The present invention further provides a method in 
a computing environment for associating one or more por 
tions of a diagnostic image with one or more electronic 
records, e.g., electronic medical records. The method may 
include receiving a diagnostic image having data particular 
to at least two perSons, modifying the diagnostic image to 
create a modified image, and associating the modified image 
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with an electronic record. The method may further include 
Storing the modified image with the electronic record. 
0.011) A computer-readable medium having computer 
executable instructions for performing the methods dis 
closed herein are also provided. 
0012. Additionally, the present invention provides a com 
puter System for associating at least a portion of a diagnostic 
image with an electronic record. The computer System may 
include an receiving module for receiving a diagnostic 
image having data particular to at least two perSons and an 
asSociation module for associating a portion of the diagnos 
tic image with the electronic record. If desired, the computer 
System may further include a modification module for 
modifying the diagnostic image to create a modified image 
and a storage module for Storing the portion of the diagnostic 
image and/or the modified image with the electronic record. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0013 The present invention is described in detail below 
with reference to the attached drawing figures, wherein: 
0.014 FIG. 1 is a block diagram of a computing system 
environment Suitable for use in implementing the present 
invention; 
0.015 FIG. 2A is a flow chart representative of a com 
puter program for associating at least a portion of a parsed 
diagnostic image with an electronic record in accordance 
with an embodiment of the present invention; 
0016 FIG. 2B is a flow chart representative of a com 
puter program for associating at least a portion of an 
obscured diagnostic image with an electronic record in 
accordance with an embodiment of the present invention; 
0017 FIG. 3A is a schematic diagram illustrating an 
exemplary complete gel image having eight lanes, 
0.018 FIG. 3B is a schematic diagram illustrating the 
exemplary complete gel image of FIG. 3A in a skewed 
orientation relative to two reference lines Setting forth the 
desired plane for lane orientation; 
0.019 FIG. 4 is a schematic diagram illustrating an 
exemplary common gel portion derived from the complete 
gel image shown in FIG. 3A; 
0020 FIG. 5 is a schematic diagram illustrating associa 
tion of the common gel portion of FIG. 4 with a particular 
lane of the exemplary complete gel image of FIG. 3A, and 
0021 FIG. 6 is a schematic diagram illustrating an 
exemplary obscured gel image derived from the complete 
gel image of FIG. 3A wherein four of the eight lanes have 
been obscured in accordance with an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0022 Referring to the drawings in general, and initially 
to FIG. 1 in particular, an exemplary computing System 
environment, for instance, a medical information computing 
System environment, on which the present invention may be 
implemented is illustrated and designated generally as ref 
erence numeral 20. It will be understood and appreciated by 
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those of ordinary skill in the art that the illustrated medical 
information computing System environment 20 is merely an 
example of one Suitable computing environment and is not 
intended to Suggest any limitation as to the Scope of use or 
functionality of the invention. Neither should the medical 
information computing System environment 20 be inter 
preted as having any dependency or requirement relating to 
any Single component or combination of components illus 
trated therein. 

0023 The present invention may be operational with 
numerous other general purpose or Special purpose comput 
ing System environments or configurations. Examples of 
well-known computing Systems, environments, and/or con 
figurations that may be Suitable for use with the present 
invention include, by way of example only, personal com 
puters, Server computers, hand-held or laptop devices, mul 
tiprocessor Systems, microprocessor-based Systems, Set top 
boxes, programmable consumer electronics, network PCs, 
minicomputers, mainframe computers, distributed comput 
ing environments that include any of the above-mentioned 
Systems or devices, and the like. 

0024. The present invention may be described in the 
general context of computer-executable instructions, Such as 
program modules, being executed by a computer. Generally, 
program modules include, but are not limited to, routines, 
programs, objects, components, and data Structures that 
perform particular tasks or implement particular abstract 
data types. The present invention may also be practiced in 
distributed computing environments where tasks are per 
formed by remote processing devices that are linked through 
a communications network. In a distributed computing 
environment, program modules may be located in local 
and/or remote computer Storage media including, by way of 
example only, memory Storage devices. 

0025. With continued reference to FIG. 1, the exemplary 
medical information computing System environment 20 
includes a general purpose computing device in the form of 
a control server 22. Components of the control server 22 
may include, without limitation, a processing unit, internal 
System memory, and a Suitable System bus for coupling 
various System components, including database cluster 24, 
with the control server 22. The system bus may be any of 
Several types of bus Structures, including a memory bus or 
memory controller, a peripheral bus, and a local bus, using 
any of a variety of bus architectures. By way of example, 
and not limitation, Such architectures include Industry Stan 
dard Architecture (ISA) bus, Micro Channel Architecture 
(MCA) bus, Enhanced ISA (EISA) bus, Video Electronic 
Standards Association (VESA) local bus, and Peripheral 
Component Interconnect (PCI) bus, also known as Mezza 
nine bus. 

0026. The control server 22 typically includes therein, or 
has access to, a variety of computer readable media, for 
instance, database cluster 24. Computer readable media can 
be any available media that may be accessed by control 
Server 22, and includes Volatile and nonvolatile media, as 
well as removable and nonremovable media. By way of 
example, and not limitation, computer readable media may 
include computer Storage media and communication media. 
Computer Storage media may include, without limitation, 
Volatile and nonvolatile media, as well as removable and 
nonremovable media implemented in any method or tech 
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nology for Storage of information, Such as computer read 
able instructions, data structures, program modules, or other 
data. In this regard, computer Storage media may include, 
but is not limited to, RAM, ROM, EEPROM, flash memory 
or other memory technology, CD-ROM, digital versatile 
disks (DVDs), or other optical disk storage, magnetic cas 
Settes, magnetic tape, magnetic disk Storage, or other mag 
netic Storage devices, or any other medium which can be 
used to Store the desired information and which may be 
accessed by control Server 22. Communication media typi 
cally embodies computer readable instructions, data Struc 
tures, program modules, or other data in a modulated data 
Signal, Such as a carrier wave or other transport mechanism, 
and may include any information delivery media. AS used 
herein, the term “modulated data Signals' refers to a signal 
that has one or more of its characteristics Set or changed in 
Such a manner as to encode information in the Signal. By 
way of example, and not limitation, communication media 
includes wired media Such as a wired network or direct 
wired connection, and wireleSS media Such as acoustic, RF, 
infrared, and other wireleSS media. Combinations of any of 
the above also may be included within the Scope of computer 
readable media. 

0027. The computer storage media discussed above and 
illustrated in FIG. 1, including database cluster 24, provide 
Storage of computer readable instructions, data Structures, 
program modules, and other data for control Server 22. 
0028. The control server 22 may operate in a computer 
network 26 using logical connections to one or more remote 
computers 28. Remote computers 28 may be located at a 
variety of locations in a medical environment, for example, 
but not limited to, clinical laboratories, hospitals and other 
inpatient Settings, ambulatory Settings, medical billing and 
financial offices, hospital administration Settings, home 
health care environments, and clinicians offices. Clinicians 
may include, but are not limited to, a treating physician or 
physicians, Specialists Such as Surgeons, radiologists and 
cardiologists, emergency medical technicians, physicians 
assistants, nurse practitioners, nurses, nurses aides, phar 
macists, dieticians, microbiologists, and the like. Remote 
computers 28 may also be physically located in non-tradi 
tional medical care environments So that the entire health 
care community may be capable of integration on the 
network. Remote computers 28 may be personal computers, 
Servers, routers, network PCs, peer devices, other common 
network nodes, or the like, and may include Some or all of 
the elements described above in relation to the control server 
22. 

0029 Exemplary computer networks 26 may include, 
without limitation, local area networks (LANs) and/or wide 
area networks (WANs). Such networking environments are 
commonplace in offices, enterprise-wide computer net 
works, intranets, and the Internet. When utilized in a WAN 
networking environment, the control Server 22 may include 
a modem or other means for establishing communications 
over the WAN, Such as the Internet. In a networked envi 
ronment, program modules or portions thereof may be 
Stored in the control Server 22, in the database cluster 24, or 
on any of the remote computers 28. For example, and not by 
way of limitation, various application programs may reside 
on the memory associated with any one or all of the remote 
computers 28. It will be appreciated by those of ordinary 
skill in the art that the network connections shown are 
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exemplary and other means of establishing a communica 
tions link between the computers (e.g., control Server 22 and 
remote computers 28) may be utilized. 
0030. In operation, a user may enter commands and 
information into the control Server 22 or convey the com 
mands and information to the control Server 22 via one or 
more of the remote computers 28 through input devices, 
Such as a keyboard, a pointing device (commonly referred to 
as a mouse), a trackball, or a touch pad. Other input devices 
may include, without limitation, microphones, Satellite 
dishes, Scanners, or the like. The control Server 22 and/or 
remote computers 28 may further include a display device, 
for instance, a monitor. Additionally, the control Server 22 
and/or remote computers 28 may include other peripheral 
output devices, Such as Speakers and a printer. 
0031. Although many other internal components of the 
control Server 22 and the remote computerS 28 are not 
shown, those of ordinary skill in the art will appreciate that 
Such components and their interconnection are well known. 
Accordingly, additional details concerning the internal con 
Struction of the control Server 22 and the remote computers 
28 are not further disclosed herein. 

0032. With reference to FIG. 2A, a method 100, which 
may be implemented on the above-described exemplary 
computing system environment 20 (FIG. 1), for dynami 
cally cropping or parsing a diagnostic image and associating 
one or more portions of the parsed image with an electronic 
record which is correlated with an individual whose data is 
shown on the image is provided. By way of example only, 
the method 100 of FIG. 2A may be utilized to associate one 
or more discrete portions of a diagnostic gel image with one 
or more individuals electronic medical records, the discrete 
portions being Selected based upon the data contained 
therein. That is, common or reference data and/or data 
particular to the individual in question may be associated 
with that individual's electronic medical record without 
asSociating data contained in other portions of the complete 
image. (The terms “individual”, “person”, and “patient” are 
used interchangeably herein and are not meant to limit the 
nature of the referenced individual in any way. Rather, the 
methods and Systems described herein are equally applicable 
in, for instance, a veterinary Setting. Further, use herein of 
the term "patient' is not meant to imply any particular 
relationship between the individual in question and those 
administering or interpreting the diagnostic tests being 
implemented.) 
0033. Initially, at block 102, the system receives a com 
plete diagnostic image, e.g., a diagnostic gel image, having 
data shown thereon which is particular to at least two 
perSons. If desired, the complete diagnostic image may 
further include common or reference data thereon, which 
data is common to all perSons having data shown on the gel. 
Examples of common data may include, by way of example 
only, molecular weight markers, positive controls, and/or 
negative controls. 
0034) Referring to FIG. 3A, an exemplary complete 
diagnostic gel image is illustrated and designated generally 
as reference numeral 200. The diagnostic gel image 200 
includes eight lanes, three of which are common lanes 202, 
204, 206 and five of which (labeled 208,210, 212, 214, and 
216) are particular to various individuals. Common lane 202 
illustrates a number of molecular weight markers, common 
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lane 204 illustrates a positive control, and common lane 206 
illustrates a negative control. Individual-specific lane 208 
illustrates data particular to Person A, individual-specific 
lane 210 illustrates data particular to Person B, individual 
Specific lane 212 illustrates data particular to Person C, 
individual-specific lane 214 illustrates data particular to 
Person D, and individual-specific lane 216 illustrates data 
particular to Person E. 
0.035 Referring back to FIG. 2A, the diagnostic image, 
e.g., diagnostic gel image 200, may be received through 
direct capture (as indicated at block 104), for instance using 
a charge-coupled device (CCD) camera or the like, or the 
diagnostic image maybe imported from another application, 
for instance, in jpeg, gif, tif, or other file format known to 
those of ordinary skill in the art. Such image import is 
indicated at block 106. 

0036. On occasion, an received diagnostic image may not 
have the desired image orientation upon import or capture. 
For instance, the diagnostic image may have a skewed 
orientation relative to one or more reference indicatorS 218, 
220, as illustrated in FIG. 3B. In such instances, it may be 
desirable to realign the diagnostic image prior to manage 
ment thereof to ensure that the correct and appropriate data 
is derived upon manipulation. This is shown at block 108 of 
the method of FIG. 2A. Tools, whether manually performed 
by a user or automatically implemented by the System, for 
aligning an image based upon a variety of arbitrary rotation 
criteria are known to those of ordinary skill in the art and, 
accordingly, are not further described herein. If the received 
image is in the desired orientation upon capture or import, 
block 108 may be skipped. 
0037 Additionally, it may be necessary or desirable to 
convert an received image into a digital format recognized 
by the computing System environment prior to management 
thereof (not shown). Again, tools for performing Such con 
version are known to those of ordinary skill in the art and, 
accordingly, are not further described herein. 
0.038. Subsequently, as shown at block 110, the system 
retrieves the gel loading data, i.e., the record indicating 
which Samples were loaded into which wells and, accord 
ingly, which lanes are indicative of common data and which 
lanes are particular to which individuals. The gel loading 
data may be maintained as a paper record and input into the 
System by a user or maintained in an electronic format. In a 
currently preferred embodiment, a list of perSons having 
data shown on the gel image may be retrieved by the System 
from a batch list associated with the gel loading process. In 
a clinical Setting, Such a batch list may be generated by a 
clinical laboratory system such as the Cerner Millennium(R) 
PathNetOR Laboratory Information System available from 
Cerner Corporation of Kansas City, Mo. 
0.039 Next, as shown at block 112, the lanes having 
common data, i.e., data which is common to all perSons 
having data represented on the gel, are identified. Common 
data identification may be performed manually by a user or 
electronically by the System depending, in part, in which 
format the gel loading data is retrieved. AS previously Stated, 
examples of common or reference data may include molecu 
lar weight markers, positive controls, and/or negative con 
trols. In the diagnostic gel image 200 shown in FIG. 3A, the 
lanes labeled 202, 204, and 206 are common lanes. 
0040. Referring back to FIG. 2A, the lanes which are not 
identified as common lanes are Subsequently associated with 
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the particular individual whose data is shown thereon. This 
is indicated at block 114. AS previously discussed, in the 
diagnostic gel image 200 of FIG. 3A, the lane labeled 208 
is associated with Person A, the lane labeled 210 is associ 
ated with Person B, the lane labeled 212 is associated with 
Person C, the lane labeled 214 is associated with Person D, 
and the lane labeled 216 is associated with Person E. Again, 
Such association may be performed manually by a user or 
electronically by the System. 

0041) Subsequently, as shown at block 116 of FIG. 2A, 
the diagnostic gel image is parsed into a plurality of image 
portions. An "image portion', as the term is used herein, is 
any portion of the diagnostic image which includes less than 
the entire or complete diagnostic image. Typically, Such 
dynamic parsing is performed by a user viewing the com 
plete diagnostic image on a user interface, Such as a monitor. 
However, electronic parsing performed by the System, pref 
erably with user Verification, is also contemplated to be 
within the Scope of the present invention. In one embodi 
ment, the complete diagnostic image may be parsed on a 
lane-by-lane basis. According to this embodiment, the diag 
nostic gel image 200 of FIG. 3A would be parsed into eight 
discrete image portions, one for each lane shown on the 
image. If desired, however, more than one lane may be 
included in a Single image portion. For instance, in diag 
nostic gel image 200, there are three common lanes 202, 
204, 206 which are positioned next to one another on the 
image. AS Such, a Single image portion may be easily parsed 
from the complete image 200 which includes all three 
common lanes 202, 204, 206. Such single parsed image 
containing all three common lanes, and designated generally 
by reference numeral 224, is shown in FIG. 4. 
0042. After the diagnostic image is parsed into a plurality 
of image portions, all common image portions, if any, may 
be associated with the image portion or portions which are 
particular to a first individual whose data is shown on the 
image. This association, which may be performed manually 
by a user or automatically by the System, is indicated at 
block 118 of FIG. 2A. This association may result in placing 
the common lane(s) and the associated individual-specific 
lane(s) in their original position relative to the original 
complete diagnostic image or collapsing (i.e., pushing) them 
together where appropriate. For instance, in the Schematic 
diagram of FIG. 5, the common image portion 224 is 
asSociated, in Side-by-Side collapsed orientation, with a 
Single lane parsed image portion showing only the lane 
labeled 212, which lane is associated with Person C (see, 
FIG. 3A). The associated image portions are collectively 
designated by reference numeral 226 in FIG. 5. In this 
embodiment, the individual-specific lanes and the common 
lanes maintain the proper orientation with respect to one 
another. If the diagnostic image does not contain any com 
mon or reference data, block 118 may be skipped. 

0043) Next, as shown at block 120 of FIG. 2A, the 
System retrieves an electronic record, e.g., an electronic 
medical record, correlated with the first individual, i.e., the 
individual whose data was associated with the common 
portions at block 118. For example, in the example illus 
trated in FIG. 5, an electronic record correlated with Person 
C may be retrieved. If the diagnostic image does not contain 
any common data and, accordingly, block 118 is skipped, the 
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System may retrieve an electronic record correlated with a 
first individual whose data is shown on the image at block 
120. 

0044 Subsequently, the system may individually store 
the associated image portions with the first individual’s 
electronic record. This is indicated at block 122 of FIG. 2A. 
In this embodiment, an identifier associated with the com 
plete gel image, e.g., a gel ID number, may be associated 
with each Stored image portion. Thus, upon retrieval of the 
first individual's electronic record, each image portion may 
be separately retrieved and viewed, for instance, in Side-by 
Side orientation or overlaid, one upon the other. 
0.045. In another embodiment, the system may aggregate 
the common image portion(s) and image portion(s) which 
are particular to the first individual into a single hybrid 
image. This is shown at block 124 of FIG. 2A. Subse 
quently, as shown at block 126, an identifier associated with 
the complete gel image may be associated with the hybrid 
image and the System may store the hybrid image with the 
first individual's electronic record. AS Such, upon retrieval of 
the first individual's electronic record, the single hybrid 
image may be retrieved and all relevant data derived from 
the diagnostic image viewed as one image. In the example 
illustrated in FIG. 5, reference numeral 226 indicates a 
Single hybrid image that may be associated and Stored with 
an electronic record correlated with Person C. 

0046 Blocks 118, 120, 122, 124, and 126 may be 
repeated for each individual whose data is shown on the 
complete diagnostic image, e.g., diagnostic gel image 200 
(FIG. 3A). Once all relevant data has been associated with 
and Stored with the electronic record(s) of the person(s) 
whose data is shown on the complete diagnostic image, the 
complete image may be destroyed or Stored in a location not 
correlated with any one perSon's electronic record. In this 
way, the privacy of all individuals whose data is shown on 
the image may be maintained. 
0047. It will be understood and appreciated by those of 
ordinary skill in the art that blocks of method 100 may take 
place in an order other than the exemplary Sequence illus 
trated in FIG. 2A. 

0.048. In operation, by way of example only, suppose five 
individuals, designated as Persons A-E visit an AIDS clinic 
on the same day to determine whether or not they are HIV+. 
Molecular samples from each of the individuals may be 
loaded into a single agarose gel. Additionally, three common 
lanes including molecular weight markers, a positive con 
trol, and a negative control also may be loaded into the gel. 
Viewing the gel from above with each of the wells aligned 
near the top edge thereof and numbered from 1-8 in a left to 
right orientation, the molecular weight markers may be 
loaded into well 1, the positive control may be loaded into 
well 2, the negative control may be loaded into well 3, the 
sample from Person A may be loaded into well 4, the sample 
from Person B may be loaded into well 5, the sample from 
Person C may be loaded into well 6, the sample from Person 
D may be loaded into well 7, and the sample from Person E 
may be loaded into well 8. Subsequently, an electric current 
may be applied to the gel pulling charged molecules of the 
Samples through the gel. Once the current has ceased, eight 
lanes may appear on the gel. Referring to FIG. 3A, the lane 
labeled 202 may represent the molecular weight markers, the 
lane labeled 204 may represent the positive control, the lane 
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labeled 206 may represent the negative control, the lane 
labeled 208 may represent Person A, the lane labeled 210 
may represent Person B, the lane labeled 212 may represent 
Person C, the lane labeled 214 may represent Person D, and 
the lane labeled 216 may represent Person E. An electronic 
image of the complete gel, i.e., including all eight lanes 
thereon, subsequently may be received at block 102 (FIG. 
2A), e.g., captured via a CCD camera or the like. 
0049 Subsequently, a technician may wish to associate 
the common lanes and the lane particular to Person C with 
an electronic medical record correlated with Person C for 
later viewing and evaluation by a clinician. In this regard, 
the technician may prompt the System to retrieve the gel 
loading data from a batch list associated with the gel loading 
process 110, the batch list being generated, for instance, by 
the clinical laboratory System, and note that the lanes labeled 
202, 204, and 206 are common lanes (as shown at block 
112), and that the lane labeled 212 is particular to Person C 
(as shown at block 114). The technician may also note that 
the lanes labeled 208,210, 214, and 216 are neither common 
nor particular to Person C. 
0050. The technician then may parse the complete gel 
image into two Separate image portions, as shown at block 
116. Referring to FIG. 3A, the first image portion may be a 
common image portion which includes all three common 
lanes 202, 204, and 206, and the second image portion may 
be particular to Person C and include only the lane labeled 
212. Next, the technician (or the System itself) may associate 
the common and individual image portions (as shown at 
block 118 of FIG. 2A), and, if desired, may collapse them 
together. 
0051. The system subsequently may retrieve the elec 
tronic medical record correlated with Person C (as shown at 
block 120), associate a gel ID number with each image 
portion, and Separately store the common image portion and 
the image portion which is particular to Person C with the 
electronic medical record correlated with Person C. This is 
shown at block 122. Alternatively, the System may aggregate 
the common image portion and the image portion which is 
particular to Person C into a single hybrid image (as shown 
at block 124), associate the gel ID number with the hybrid 
image, and Store the hybrid image with the electronic 
medical record correlated with Person C. This is shown at 
block 126. 

0052 Subsequently, a clinician evaluating Person C may 
wish to view the gel image to determine whether or not 
Person C is HIV+. Accordingly, the clinician may prompt 
the System to retrieve the electronic medical record corre 
lated with Person C which includes the separately stored 
common image portion and the image portion which is 
particular to Person C. The clinician may then view the 
image portions, for instance, in Side-by-side orientation. In 
this regard, the System monitor may include a view Similar 
to that shown in FIG. 5. Alternatively, if the image portions 
were Stored as a hybrid image, the System may simply 
retrieve the hybrid image from the electronic medical record 
correlated with Person C. The clinician may then note that, 
as the lane labeled 212 (i.e., the lane particular to Person C) 
indicates a pattern like that of the lane labeled 204 (i.e., the 
positive control lane), Person C may be diagnosed as HIV+. 
0053) Referring now to FIG. 2B, a method 150 for 
obscuring at least a portion of a diagnostic image and 
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asSociating the obscured image with the electronic record of 
an individual whose data is shown thereon is provided. 
Blocks 102,104,106, 108, 110, 112, and 114 of FIG.2B are 
the same as the identically numbered blocks of FIG.2A and, 
accordingly, are not described further herein. 
0054) In the embodiment of FIG. 2B, after the lanes 
which are not identified as common lanes are associated 
with the individual whose data is shown thereon, as indi 
cated at block 114, those lanes for which association is not 
desired are hidden or obscured from view, preferably per 
manently obscured. This obscuring, which may be per 
formed manually by a user or automatically by the System 
upon appropriate user input, is shown at block 152. Lanes 
for which asSociation is not desired may include all lanes 
which are not identified as common lanes and all lanes 
which are identified as being particular to individuals other 
than the first individual, i.e., the individual for whom 
asSociation is being performed. For instance, an exemplary 
obscured diagnostic gel image is shown in FIG. 6 and 
designated generally as reference numeral 230. The 
obscured gel image 230 is derived from the complete 
diagnostic gel image 200 shown in FIG. 3A. Visible in the 
obscured image 230 (FIG. 6) are only those lanes which are 
common lanes 202,204, 206 and the lane labeled 212 which 
is particular to Person C. Obscured are lanes 208 (specific to 
Person A), 210 (specific to Person B), 214 (specific to Person 
D), and 216 (specific to Person E) of FIG. 3A. 
0055) Next, as shown at block 154 (FIG.2B), the system 
may retrieve an electronic record, e.g., an electronic medical 
record, particular to a first individual whose data is shown on 
the image. For example, in the example illustrated in FIG. 
6, an electronic record particular to Person C may be 
retrieved. 

0056 Subsequently, as shown at block 156, the system 
may associate an identifier related to the complete gel image 
with the obscured image and Store the obscured image with 
the first individual's electronic record. AS Such, upon 
retrieval of the first individual's electronic record, the 
obscured image may be retrieved and viewed. In the 
example illustrated in FIG. 6, the obscured image 230 may 
be associated and Stored with an electronic record particular 
to Person C. 

0057 Referring back to FIG. 2B, in another embodi 
ment, an obscured common image portion and an obscured 
image portion particular to a first individual whose data is 
shown on the image may be created at block 152. Subse 
quently, the System may associate all obscured common 
image portions with the image portion or portions which are 
particular to the first individual. This is shown at block 158. 
Next, as shown at block 160, the system may retrieve an 
electronic record, e.g., an electronic medical record, corre 
lated with the first individual, i.e., the individual whose data 
was associated with the obscured common image portion at 
block 158. Then, the system may individually store the 
asSociated image portions with the first individual’s elec 
tronic record, as shown at block 162. 
0.058. In this embodiment, the system may associate an 
identifier related to the complete gel image, e.g., a gel ID 
number, with each Stored image portion. Thus, upon 
retrieval of the first individual's electronic record, each 
image portion may be separately retrieved and viewed, for 
instance, in Side-by-side orientation or overlaid, one upon 
the other. 
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0059 Blocks 152, 154, 156, 158, 160, and 162 may be 
repeated for each individual whose data is shown on the 
complete diagnostic image, e.g., diagnostic gel image 200 
(FIG. 3A). As with the method shown in FIG. 2A, once all 
relevant data has been associated and Stored with the elec 
tronic record(s) of the person(s) whose data is shown on the 
complete diagnostic image, the complete image may be 
destroyed or Stored in a location not correlated with any one 
perSon's electronic record. In this way, the privacy of all 
individuals whose data is shown on the image may be 
maintained. 

0060. It will be understood and appreciated by those of 
ordinary skill in the art that the blocks of method 150 may 
take place in an order other than the exemplary Sequence 
illustrated in FIG. 2B. 

0061. In operation, by way of example only, Suppose an 
agarose gel is loaded with three control Samples and Samples 
particular to each of five perSons, Persons A-E, as Set forth 
above with regard to the method of FIG. 2A. Once the gel 
has been run and an image thereof captured or imported, the 
System may retrieve the gel loading data from a batch list 
associated with the gel loading process (as shown at block 
110), identify the common lanes (as shown at block 112) and 
asSociate the lanes that are particular to a Specific perSon 
with that person (as shown at block 114). Subsequently, the 
System, upon appropriate user input, may obscure the undes 
ired lane, i.e., those lanes which are neither common nor 
asSociated with the perSon of interest, in this case, Person C. 
This is shown at block 152. 

0062) If the undesired lanes are obscured to create two 
Separate image portions, one including the common lanes 
and one including only the lane labeled 212 which is 
particular to Person C, the System Subsequently may asso 
ciate the common lanes 202, 204, 206 with the lane par 
ticular to Person C, the lane labeled 212. This is shown at 
block 158 of FIG.2B. If, however, the undesired lanes were 
obscured to create a single image Such as the image shown 
in FIG. 6, the common lanes 202, 204, 206 and the lane 
particular to Person C 212 are already associated with one 
another. 

0063 Subsequently, the system may retrieve the elec 
tronic medical record correlated with Person C (as shown at 
block 160), associate a gel ID number with each image 
portion, and Separately store the common image portion and 
the image portion which is particular to Person C with the 
electronic medical record correlated with Person C, as 
shown at block 162. Alternatively, if the undesired lanes 
were obscured to create a single obscured image, the System 
may retrieve the electronic medical record correlated with 
Person C, as shown at block 154, associate the gel ID 
number with the obscured image, and Store the obscured 
image with the electronic medical record correlated with 
Person C, as shown at block 156. 
0064 Subsequently, a clinician evaluating Person C may 
wish to view the gel image to determine whether or not 
Person C is HIV+. Accordingly, the clinician may prompt 
the System to retrieve the electronic medical record corre 
lated with Person C which includes the separately stored 
common image portion and the image portion which is 
particular to Person C, or the Single obscured image having 
both the common data and the data particular to Person C. 
0065. Another method (not shown) is provided for asso 
ciating at least a portion of a diagnostic image with the 
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electronic record of an individual whose data is shown 
thereon and includes determining the coordinates of a com 
plete diagnostic image that are specific to any common lanes 
that are present on the image and all lanes that are specific 
to a particular individual and persistently Storing those 
coordinates with an electronic record correlated with the 
individual. Subsequently, upon retrieval of the individual's 
electronic record, the System may retrieve only those por 
tions of the diagnostic image indicated by the Stored coor 
dinates and display them on a user interface, e.g., a monitor. 
This approach does not require the generation and Storage of 
multiple Small image files but the coordinates are Susceptible 
to changes in the Structure of the original complete diag 
nostic image, which complete image may be stored inde 
pendent of the electronic record associated with any par 
ticular individual. 

0.066 While the examples and discussion in this docu 
ment focus on one dimensional gel electrophoresis, this 
invention is equally applicable to the management of patient 
information generated using two-dimensional techniques 
(for example, in proteomic analysis) and other variations of 
gel-based analysis. 
0067. Additionally, the present invention is equally appli 
cable to the management of patient information generated 
using other one-dimensional diagnostic techniques. Without 
limitation, Such techniques may include diagnostic Spot 
assays. By way of example only, a diagnostic Spot assay may 
be generated by Overlaying a Substrate with an antibody for 
a protein, e.g., an HIV-related protein. Subsequently, Sera 
from a number of individuals may be spotted onto the 
Substrate and a radioactive marker used to determine 
whether or not any particular individual has antibodies 
against the detected protein. When the Substrate is washed 
off, dark blotches may appear for those individuals having 
antibodies against the HIV-related protein while no visible 
marking may be present for those individuals without anti 
bodies against the protein. An image of the Spot assay may 
Subsequently be captured, which image includes test results 
from all perSons whose Sera was spotted onto the Substrate. 
0068 The present invention provides computerized 
methods and Systems for associating at least a portion of a 
diagnostic image, the diagnostic image including data Spe 
cific to at least two perSons, with an electronic record, for 
instance, an electronic medical record. Although the inven 
tion has been described with reference to the preferred 
embodiments illustrated in the attached drawing figures, it is 
noted that Substitutions may be made and equivalents 
employed herein without departing from the Scope of the 
invention recited in the claims. For instance, additional Steps 
may be added and Steps may be omitted without departing 
from the Scope of the invention. 

The invention claimed is: 
1. A method in a computing environment for associating 

one or more portions of a diagnostic image with one or more 
electronic records, the method comprising: 

receiving the diagnostic image, the diagnostic image 
including data particular to at least two perSons, and 

asSociating a first portion of the diagnostic image with a 
first electronic record. 
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2. The method of claim 1, wherein the diagnostic image 
is at least one of an image of a diagnostic gel and an image 
of a diagnostic Spot assay. 

3. The method of claim 1, wherein receiving the diag 
nostic image comprises at least one of capturing the diag 
nostic image and importing the diagnostic image. 

4. The method of claim 1, wherein the first portion of the 
diagnostic image consists of data particular to a first of the 
at least two perSons, and wherein the first electronic record 
is correlated with the first perSon. 

5. The method of claim 1, further comprising storing the 
first portion of the diagnostic image with the first electronic 
record. 

6. The method of claim 1, further comprising associating 
a common portion of the diagnostic image with the first 
electronic record, the common portion of the diagnostic 
image consisting of data common to each of the at least two 
perSons. 

7. The method of claim 6, wherein the common portion of 
the diagnostic image comprises at least one of a molecular 
weight marker, a positive control, and a negative control. 

8. The method of claim 6, further comprising storing the 
common portion of the diagnostic image with the first 
electronic record. 

9. The method of claim 6, further comprising indepen 
dently storing the first portion of the diagnostic image and 
the common portion of the diagnostic image with the first 
electronic record. 

10. The method of claim 6, further comprising: 
aggregating the first portion of the diagnostic image and 

the common portion of the diagnostic image to create 
a hybrid image, and 

Storing the hybrid image with the first electronic record. 
11. The method of claim 1, further comprising associating 

a Second portion of the diagnostic image with a Second 
electronic record. 

12. The method of claim 11, wherein the second portion 
of the diagnostic image consists of data particular to a 
Second of the at least two perSons, and wherein the Second 
electronic record is correlated with the Second perSon. 

13. The method of claim 11, further comprising storing 
the Second portion of the diagnostic image with the Second 
electronic record. 

14. The method of claim 11, further comprising associ 
ating a common portion of the diagnostic image with at least 
one of the first electronic record and the Second electronic 
record, the common portion of the diagnostic image con 
Sisting of data common to each of the at least two perSons. 

15. The method of claim 14, wherein the common portion 
of the diagnostic image comprises at least one of a molecular 
weight marker, a positive control, and a negative control. 

16. The method of claim 14, further comprising Storing 
the common portion of the diagnostic image with the at least 
one of the first electronic record and the Second electronic 
record. 

17. A method in a computing environment for associating 
one or more portions of a diagnostic image with at least one 
electronic record, the method comprising: 

receiving the diagnostic image, the diagnostic image 
including data particular to at least two perSons, 
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modifying the diagnostic image to create a modified 
image; and 

asSociating the modified image with the electronic record. 
18. The method of claim 17, wherein receiving the 

diagnostic image comprises at least one of capturing the 
diagnostic image and importing the diagnostic image. 

19. The method of claim 17, wherein modifying the 
diagnostic image comprises parsing the diagnostic image to 
create the modified image, the modified image consisting of 
data particular to a first of the at least two perSons. 

20. The method of claim 19, further comprising storing 
the modified image with the electronic record, the electronic 
record being correlated with the first of the at least two 
perSons. 

21. The method of claim 19, further comprising parsing 
the diagnostic image to create a common image portion, the 
common image portion consisting of data common to each 
of the at least two perSons. 

22. The method of claim 21, wherein the data common to 
each of the at least two perSons comprises at least one of a 
molecular weight marker, a positive control, and a negative 
control. 

23. The method of claim 21, further comprising Storing 
the common image portion with the electronic record. 

24. The method of claim 21, further comprising aggre 
gating the modified image and the common image portion to 
create a hybrid image. 

25. The method of claim 24, further comprising storing 
the hybrid image with the electronic record, the electronic 
record being correlated with the first of the at least two 
perSons. 

26. The method of claim 17, wherein modifying the 
diagnostic image comprises parsing the diagnostic image to 
create the modified image, the modified image consisting of 
data particular to a first of the at least two perSons and data 
common to each of the at least two perSons. 

27. The method of claim 26, wherein the data common to 
each of the at least two perSons comprises at least one of a 
molecular weight marker, a positive control, and a negative 
control. 

28. The method of claim 26, further comprising storing 
the modified image with the electronic record, the electronic 
record being correlated with the first of the at least two 
perSons. 

29. The method of claim 17, wherein modifying the 
diagnostic image comprises obscuring at least a portion of 
the diagnostic image to create the modified image, the 
modified image consisting of data particular to a first of the 
at least two perSons. 

30. The method of claim 29, further comprising storing 
the modified image with the electronic record, the electronic 
record being correlated with the first of the at least two 
perSons. 

31. The method of claim 29, further comprising obscuring 
the diagnostic image to create a common image portion, the 
common image portion consisting of data common to each 
of the at least two perSons. 

32. The method of claim 31, wherein the data common to 
each of the at least two perSons comprises at least one of a 
molecular weight marker, a positive control, and a negative 
control. 

33. The method of claim 31, further comprising storing 
the common image portion with the electronic record. 
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34. The method of claim 31, further comprising aggre 
gating the modified image and the common image portion to 
create a hybrid image. 

35. The method of claim 34, further comprising storing 
the hybrid image with the electronic record, the electronic 
record being correlated with the first of the at least two 
perSons. 

36. The method of claim 17, wherein modifying the 
diagnostic image comprises obscuring at least a portion of 
the diagnostic image to create the modified image, the 
modified image consisting of data particular to a first of the 
at least two perSons and data common to each of the at least 
two perSons. 

37. The method of claim 36, wherein the data common to 
each of the at least two perSons comprises at least one of a 
molecular weight marker, a positive control, and a negative 
control. 

38. The method of claim 36, further comprising storing 
the modified image with the electronic record, the electronic 
record being correlated with the first of the at least two 
perSons. 

39. A computer System for associating a portion of a 
diagnostic image with an electronic record, the System 
comprising: 

a receiving module for receiving the diagnostic image, the 
diagnostic image including data particular to at least 
two perSons, and 

an association module for associating a portion of the 
diagnostic image with the electronic record. 

40. The computer system of claim 39, further comprising 
a storage module for Storing the portion of the diagnostic 
image with the electronic record. 

41. The computer system of claim 39, further comprising 
a modification module for modifying the diagnostic image to 
create a modified image. 

42. The computer System of claim 41, further comprising 
a storage module for Storing the modified image with the 
electronic record. 

43. A computer-readable medium having computer-ex 
ecutable instructions for performing a method, the method 
comprising: 

receiving a diagnostic image, the diagnostic image includ 
ing data particular to at least two perSons, and 

asSociating a portion of the diagnostic image with an 
electronic record. 

44. A computer-readable medium having computer-ex 
ecutable instructions for performing a method, the method 
comprising: 

receiving a diagnostic image, the diagnostic image includ 
ing data particular to at least two perSons, 

modifying the diagnostic image to create a modified 
image; and 

asSociating the modified image with an electronic record. 
45. A computer System for associating a portion of a 

diagnostic image with an electronic record, the System 
comprising: 

means for receiving the diagnostic image, the diagnostic 
image including data particular to at least two perSons, 
and 
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means for associating the portion of the diagnostic image 
with the electronic record. 

46. The computer System of claim 45, further comprising 
means for Storing the portion of the diagnostic image with 
the electronic record. 

47. The computer system of claim 45, further comprising 
means for modifying the diagnostic image to create a 
modified image. 

48. The computer system of claim 47, further comprising 
means for Storing the modified image with the electronic 
record. 

49. A method in a computing environment for associating 
at least two portions of a diagnostic gel image with at least 
two electronic records, the method comprising: 

receiving the diagnostic gel image, the diagnostic gel 
image including data particular to at least two perSons, 

asSociating a first portion of the diagnostic gel image with 
a first electronic record, the first electronic record being 
correlated with a first perSon; and 

asSociating a Second portion of the diagnostic gel image 
with a Second electronic record, the Second electronic 
record being correlated with a Second perSon. 
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50. The method of claim 49, further comprising: 
Storing the first portion of the diagnostic gel image with 

the first electronic record; and 

Storing the Second portion of the diagnostic gel image 
with the Second electronic record. 

51. The method of claim 49, further comprising associ 
ating a common portion of the diagnostic gel image with 
each of the first and Second electronic records, the common 
portion of the diagnostic gel image consisting of data 
common to each of the first and Second perSons. 

52. The method of claim 51, further comprising storing 
the common portion of the diagnostic gel image with each 
of the first and Second electronic records. 

53. The method of claim 49, further comprising: 

modifying the diagnostic gel image to create a modified 
image; and 

Storing the modified image with each of the first and 
Second electronic records. 


