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CREATING A REPORT HAVING COMPUTER GENERATED NARRATIVE TEXT

RELATED APPLICATIONS
This application claims priority to U.S. Provisional Application No. 60/908,864 entitled
“Electronic Health Record and Automated Clinical Reporting System” filed March 29, 2007,

which is incorporated herein by reference.

TECHNICAL FIELD
The present invention is directed in general to creating a report using computer generated
text, and in particular to generating a report by comparing input values to default values to create

narrative text.

BACKGROUND

Healthcare providers spend a great deal of time creating medical reports to document the
diagnoses, care and treatment of patients. Various options are available to create such reports,
including manual creation, dictation, or template systems. In a template system a user inputs data
and then the system inserts the data into a pre-existing template to create a report. A report
produced by a template system generally includes rigid, disjointed text that is obviously
computer-generated. When using a template system care must be taken to select the correct
template given the clinical diagnosis and the patient information. Otherwise the template will
guide the healthcare provider’s conclusions, rather than having the patient’s information and data
guide the conclusions.

Since a template is not flexible, a large number of templates are required to address all the
possible problems or issues that may arise. The number of templates may make it difficult for a
user to select the correct template. A user may discover that the wrong template was selected
after much of it has been completed. If so, then the user is required to start over with the correct
template. Accordingly a needs exists for a system to support the creation of reports that is more

flexible than a template system and that generates narrative text.

SUMMARY OF THE INVENTION
The present invention provides a system that creates a report that includes complete
sentences based on input values entered by a user or received from medical diagnostic equipment.
An input value usually corresponds to measured or observed condition of a patient and is

associated with an attribute. An attribute that describes a measured condition is usually
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associated with a numeric value, whereas an attribute that describes an observed condition is
usually associated with a text value. The system may also include other types of attributes, such
as an attribute that corresponds to patient demographic information.

The system creates a sentence or a portion of a sentence that describes the patient’s
condition by comparing the input values for one or more attributes to the default values or other
predefined values for those attributes. The default values are pre-determined and are usually
based on medical standards. By comparing the input values to the default values the system can
generate highly descriptive text that describes the patient’s condition in a narrative form.

These and other aspects, features and advantages of the present invention may be more
clearly understood and appreciated from a review of the following detailed description of the

disclosed embodiments and by reference to the appended drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A-1J are screen shots illustrating a user interface in accordance with an
embodiment of the invention.

Figure 2 is a flow diagram of a method for creating text in accordance with an
embodiment of the invention.

Figures 3A and 3B are screen shots for selected a user interface in accordance with an
embodiment of the invention.

Figure 4 is a table illustrating the restriction of input values for an attribute that is
associated with a text value in accordance with an embodiment of the invention.

Figure 5 is a table illustrating the determination of a text phrase based on attribute values
in accordance with an embodiment of the invention.

Figure 6 illustrates an exemplary implementation of the determination of a text phrase

based on attribute values.

DETAILED DESCRIPTION
The present invention is directed towards a system and method for creating a report, such
as a medical report, by using a computer to generate text based on comparisons of input values to
default values. The input values may correspond to a measured condition of a patient or an
observed condition of a patient. The default values correspond to medical standards. Based on
the comparisons, text phrases are selected which describe the patient’s condition. The text
phrases are combined with other text, such as text prefixes and/or text suffixes to create complete

sentences and the sentences are organized into a report.

2
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Exemplary User Interface

Figures 1A through 1J illustrate an exemplary user interface for guiding a user through the
steps of creating a medical report. All patient information shown in Figures 1A through 1] is
fictitious. Figure 1A illustrates a patient selection interface which allows a user to select a patient
by name (e.g. by selecting the Search by Last Name option) or by date of visit (e.g. by selecting a
date on the calendar) or to enter information for a new patient (e.g. by selecting the New Patient
option). Once a patient is selected, the patient information interface shown in Figure 1B is
displayed, which allows a user to update patient information or generate a report, such as an
echocardiogram report.

If the user selects the Echo Data Page option, then Figure 1C is presented to the user.
Figure 1C provides an overview of the information and data that will be used to generate an
echocardiogram report for the patient. Figure 1C includes left ventricle measurements, such as
mid-septum wall thickness (Septum) measured at 9.4 mm and left ventricular end-diastolic
dimension (LVEDd) measured at 50 mm. The measurements can be entered by a medical
technologist via the Echo Data Page or can be imported from the medical equipment that took the
measurements.

If the user selects the Echo Setup option, then Figure 1D is presented to the user. Figure
1D allows the user to accept default values. A default value is a value that is predetermined and
is generally based on medical standards, such as the standards set by the American Society of
Echocardiography for an echocardiogram report. The measurements for a selected patient are
compared to the default values or ranges of default values to create the report. Figure 1D
illustrates that a user can accept or decline defaults for each subsection of the report.

Figure 1E provides additional details regarding the creation of the text for the left
ventricle subsection of the report. Figure 1E shows the measurement data (also referred to herein
as the input values) for a number of different attributes. The default values are shown in
parenthesis next to each input value. For example, the input value for left ventricular end-
diastolic dimension (LVEDJ) attribute is 50 mm and the range of default values is 35-56 mm.
The system uses a series of comparisons or conditional statements which compare the input value
with the default values and possibly patient demographic information, such as the patient’s sex, to
create the following sentence, which is shown in the Report Text section:

The left ventricular end-diastolic dimension was within normal limits at 50 mm.

The sentence generated by the system provides a richer description of the patient’s condition than

that generated by a system that uses a template. In the foregoing example the LVEDd dimension
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is 50 mm, which is within the default range of 35-56 mm. The text states that the “left ventricular
end-diastolic dimension was within normal limits at 507, rather than just stating the measured left
ventricular end-diastolic dimension. Additional details describing how the text is created are
provided in Section entitled “Exemplary Text Creation.” The other sentences in the report text
shown Figure 1E are created in a similar manner.

In addition to physical measurements, the system also handles user observations of the
patient’s condition. Figures 1F and 1G illustrate a series of drop down menus which allows a
user to enter observations for certain left ventricle characteristics or attributes. Some of the
characteristics are related to the measurements, but others are independent. For example, the LV
Systolic function / EF attribute shown in Figure 1F is related to the left ventricular end-diastolic
dimension attribute in Figure 1E, whereas the Dyssynchrony attribute is independent of the left
ventricle measurement attributes. The report includes a sentence or a portion of a sentence that
reflects each observation.

Based upon the input values, the observations, the default values and the patient
information, the system creates a report, as illustrated in Figure 1H. The illustrated report
includes complete sentences that include text appropriate for the specific patient. In some
embodiments, the report includes a conclusion subsection. The conclusion subsection includes
sentences that highlight the most important measurements or observations. If the user is satisfied
with the report, then the user can proceed to sign the report using the screen illustrated in Figure
11. Once the report is completed the report can be stored as an electronic health record, printed,
and/or sent to another system for further processing.

If the user wants to modify the report, then the user can select a subsection to modify. For
example, if the user wants to modify the sentence “The left ventricular EF was estimated to be
moderately decreased at 35%”, then the user selects the Left Ventricle subsection either directly
from the report or via the Menu option. By changing the input value in the drop down menu that
corresponds to LV Systolic function / EF, the user can replace “moderately decreased” with
“severely decreased” as shown in Figure 1J and the system dynamically updates the report text

without requiring the user to update or reload the page.

Exemplary Method for Creating a Report

Figure 2 illustrates an exemplary method for creating a medical report. In step 202 a user
selects a patient and the system obtains relevant patient information, such as age, sex, etc. Once a
patient is selected, then in step 204 the input values are obtained from the medical equipment that

performed the measurements or are entered by the user. In step 206, the user determines whether

4
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to accept the default values. If the report includes multiple subsections, then it may be possible to
accept or decline defaults on a subsection by subsection basis.

If the defaults are accepted, then the method proceeds to step 208. In step 208 an input
value received in step 204 is compared to the default value or range of default values. In some
instances, patient demographic information is used in the comparison. For example, some
comparisons consider the sex of the patient. Based on the outcome of the comparison made in
step 208, a text phrase is selected in step 210. The text phrase is used to create a sentence, which
may include the input value.

In step 212 the user enters observations about the patient’s condition. Typically, the
observations are entered via a drop down menu. Although using a drop down menu restricts the
content of the observations, it also ensures continuity across reports and allows the data in the
report to be used by other systems. Once the user enters an observation, the system generates a
sentence or a portion of a sentence based on the observation in step 214.

Although not shown in Figure 2, steps 208 through 214 can be repeated for each
subsection of the report or for multiple attributes within a subsection of a report. If a report
subsection does not include any observations, then steps 212 and 214 are skipped. Similarly, if a
report subsection does not include any measurements, then steps 208 and 210 are skipped. In
step 216 a report is created which includes the sentences created in steps 210 and 214.

If the user declines the defaults, then the method proceeds from step 206 to step 220. In
step 220 the system generates sentences or portions of sentences using the input values received
in step 204. Since the defaults were not accepted, the input values are not compared to the
defaults. Instead the system generates sentences that include the input values, but are not as
descriptive as those generated in step 210. For example, if defaults are not accepted and the left
ventricular end-diastolic dimension is 50 mm, then the system generates a sentence stating that
“The left ventricular end-diastolic dimension was 50 mm”. This sentence does not include
descriptive text such as “within normal limits” or “mildly dilated” which appears when the
defaults are accepted.

In step 222 the user enters observations about the patient’s condition, similar to that
described above in connection with step 212. Once the user enters an observation, the system
generates a sentence or a portion of a sentence based on the observation in step 224. Although
not shown in Figure 2, steps 220 through 224 can be repeated for each subsection of the report or
for multiple attributes within a subsection. If a report subsection does not include any

observations, then steps 222 and 224 are skipped. Similarly, if a report subsection does not
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include any measurements, then step 220 is skipped. In step 226 a report is created which
includes the sentences created in steps 220 and 224.

If the user accepts defaults for some, but not all, subsections of the report, then steps 208-
214 are executed for those subsections where the defaults were accepted and steps 220-224 are
executed for those subsections where the defaults were declined and the report includes the
sentences for all of the subsections.

There may be different users associated with different steps. If a medical technologist
enters patient data, then the medical technologist is associated with steps 202 and 204. If the
medical technologist also enters some observations, then the medical technologist is also
associated with step 212 or 222. Typically a physician, such as a cardiologist, is associated with
the steps related to accepting defaults and entering observations, as well as any steps to override

text generated by the system.

Exemplary Text Creation

The system uses attributes, input values and conditional statements to create the sentences
of the report. An attribute represents a single item of interest and can be assigned a value, such as
text, a numeric value, or another type of value. An attribute can correspond to a patient
measurement or to a patient observation.

An example of an attribute which can be assigned a text value is intra-atrial septal
aneurysm (elASaneurysm) attribute. Figure 3A illustrates a drop down menu which presents
options to the user for the elASaneurysm attribute. Attributes that can be assigned a text value
may be restricted to a specific set of values by associating the attribute with an attribute list.
Restricting the text values provides more uniform reports and allows the reports to be exported to
other systems for additional processing.

The elASaneurysm attribute is restricted to five values: (1) persistent protrusion into LA,
(2) persistent protrusion into RA, (3) maximal excursion into LA, (4) maximal excursion into
RA, and (5) bidirectional excursion, as shown in the drop down menu of Figure 3A. If the user
selects the maximal excursion into LA option, then the sentence shown in Figure 3B is generated
to describe the intra-atrial septal aneurysm.

Figure 4 shows an attribute list for the elASaneurysm attribute. The attribute list includes
a column, the Display column 402, that includes the options provided to a user and a column, the
Text column 404, for the corresponding text phrase that is used to create a sentence for the report.
Often times the text in the Display column is an abbreviation or shorthand version of the

complete word or phase shown in the corresponding Text column. With reference to Figure 4, if
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the user selects “Maximal excursion into LA” from a drop down menu, then the system creates a
sentence that includes the text phrase “mobility and maximal excursion into the right atrium but
lesser excursion into the left atrium.”

The attribute list also associates a numeric value with each text value. For example, the
numeric value of 115 corresponds to the display value of “persistent protrusion into LA” and the
text value of “persistent protrusion into the left atrium throughout the cardiorespiratory cycle”
and the numeric value of 116 corresponds to the display value of “persistent protrusion into RA”
and the text value of persistent protrusion into the right atrium throughout the cardiorespiratory
cycle.”

An example of an attribute which can be assigned a numeric value is the left ventricular
end-diastolic dimension (LVEDJ) attribute. See Figure 1E which shows that the numeric value
or input value that corresponds to the LVEDd attribute is 50 mm. Many of the attributes that can
be assigned a numeric value correspond to patient measurements.

In addition to the attributes that correspond to text or to numeric values, there are also
attributes that indicate whether a user has overridden text generated by the system or whether the
user has accepted the default values, as well as attributes that correspond to patient demographic
information, such as an attribute corresponding to the patient’s sex. Attributes that correspond to
check boxes, such as a check box to accept defaults or a check box to indicate that a condition is
absent, typically corresponds to a Boolean value. For example, the accept defaults attribute is
assigned one value if defaults are accepted and a second value if defaults are declined.

To generate a sentence or a portion of a sentence that describes the patient’s condition, the
system considers the input values that correspond to a predetermined set of attributes. The
system compares the input values for the set of attributes to the default values to generate a
sentence or a portion of a sentence.

To generate a sentence that describes the left ventricular end-diastolic dimension, the
system considers four attributes. The first attribute corresponds to a user override, the second
attribute corresponds to acceptance of defaults, the third attribute corresponds to the left
ventricular end-diastolic dimension, and the fourth attribute corresponds to the patient’s sex. If
the input value for the first attribute indicates that the user has not entered an override and if the
input value for the second attribute indicates that the user has accepted the defaults, then the input
values corresponding to the left ventricular end-diastolic dimension and the patient’s sex
determine the text.

Figure 5 illustrates how the attributes for the left ventricular end-diastolic dimension and

the patient’s sex determine the text. In this example, the patient’s sex is an attribute that is
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associated with an attribute list that includes values for male, female and unknown. If the patient
is a male (input value for eSex corresponds to M) and the LV end-diastolic dimension (¢eLVEDA)
18 61.2 mm, then the system generates the text phrase of “mildly dilated at 61.2 mm.” If the
patient is a female (input value for eSex corresponds to F) with an LV end-diastolic dimension of
61.2 mm, then the system generates the text phrase of “severely dilated at 61.2 mm.” The text
phrase generated by the system can be combined with a text prefix and/or text suffix to generate a
complete sentence. For example, adding a text prefix of “The left ventricular end-diastolic
dimension was” to the text phrases of these examples results in “The left ventricular end-diastolic
dimension was mildly dilated at 61.2 mm” and “The left ventricular end-diastolic dimension was
severely dilated at 61.2 mm.”

Figure 6 illustrates an exemplary implementation of the conditional statements used for
generating text associated with the left ventricular end-diastolic dimension (LVEDd). Although
Figure 6 illustrates a series of conditional statements in a show list concept, other
implementations are possible. The user override attribute corresponds to eLVEDd type, the
default attribute corresponds to eCB_defaultLV, the left ventricular end-diastolic dimension

attribute corresponds to eLVEDd, and the patient’s sex attribute corresponds to eSex.

Exemplary Operating Environment

In one embodiment the system is implemented as an internet application and the user
accesses the system using an internet browser. In this embodiment, the system operates on one or
more centrally located servers, patient information and input values for the attributes are stored in
one or more centrally located databases, and the user accesses the system using a client system.
The report generated by the system can be displayed to the user via a display device associated
with the client system, printed on a printer accessible to the client system, or communicated to
another system or device. If the measurement data is obtained directly from the equipment, then
a locally resident module interfaces with the equipment to collect the data and then uploads the
data to the database. In one embodiment, the system uses Asynchronous JavaScript and XML
(AJAX) protocol to store and retrieve discrete data from the database, which allows dynamic
updating of the report. In some embodiments, instructions for implementing the system are
stored as computer executable instructions on a computer-readable storage medium, such as a
memory device or disk. Other types of computing environments and implementations are also

possible, including both distributed and stand alone systems.

US2008 29443.1
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In addition to being displayed, the report can be stored in a file on the server while the
input values used to create the report can be stored in the database. The user also can export the
report to a file that can be saved elsewhere and/or sent to another system.

In one embodiment, the system is created using a content development system that
supports a name-value pair methodology through which the logic can be extended or modified
without changing the structure of the database tables. This type of content development system
provides maximum flexibility in making changes or additions to the logic. The content
development tool creates various types of phrases, such as processing logic phrases (e.g.
conditional statement for comparing an input value to a default value), user input phrases (e.g.
data entry via check boxes and drop down menus), element layout phrases (e.g. report format)
and information display phrases.

Although the foregoing examples describe the generation of reports for a cardiology
practice, the invention can be used to create other types of reports. Any type of medical report
can be generated and the report can cover multiple encounters or physiological systems.

Additional alternative embodiments will be apparent to those skilled in the art to which
the present invention pertains without departing from its spirit and scope. Accordingly, the scope
of the present invention is described by the appended claims and is supported by the foregoing

description.
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CLAIMS

What is claimed is:

1. A method for creating a medical report using computer generated text, comprising:
receiving an identification of a patient;
receiving input values for a plurality of report attributes;
receiving a default selection, wherein the default selection specifies a default value
or a default range that corresponds to each of the report attributes;
for each of the report attributes:
comparing the input value corresponding to the report attribute to the
default value or default range corresponding to the report attribute; and
based on the comparison, selecting a text phrase;
combining the text phrase with a text prefix to create a sentence, wherein
the text prefix corresponds to the report attribute;
creating the medical report that includes the sentences corresponding to the report
attributes; and

providing the medical report to the user.

2. The method of Claim 1, wherein combining the text phrase with a text prefix to create a

sentence further comprises inserting the input value into the text phrase.

3. The method of Claim 1, wherein combining the text phrase with a text prefix to create a
sentence further comprises combining the text phrase with a text suffix, wherein the text suffix

corresponds to the report attribute.

4. The method of Claim 1, wherein receiving input values for a plurality of report attributes,
comprises:
for a selected report attribute:
providing a plurality of options for the selected report attribute;
receiving a selection of one of the options;
based on the selected option, selecting a numeric value that corresponds to

the selected option.

10

US2008 29443.1



10

15

20

25

30

WO 2008/121930 PCT/US2008/058840

5. The method of Claim 1, wherein receiving input values for a plurality of report attributes,
comprises:
for a selected report attribute, receiving data transferred from medical diagnostic

equipment.

6. The method of Claim 1, further comprising:
receiving override text corresponding to a selected sentence; and
modifying the selected sentence so that the override text replaces a portion of the

sentence.

7. The method of Claim 1, wherein a selected report attribute corresponds to a measured

condition of the patient.

8. The method of Claim 1, wherein a selected report attribute corresponds to a an observed

condition of the patient.

9. The method of Claim 1, wherein comparing the input value corresponding to the report
attribute to the default value or default range corresponding to the report attribute, further

comprises using patient demographic information in the comparison.

10. A method for creating a medical report using computer generated text, comprising:
receiving a first input value for a first report attribute, wherein the first input value
is a numeric value and the first report attribute is related to a measured condition of a patient;
receiving a default selection, wherein the default selection specifies a default value
or a default range that corresponds to the first report attribute;
comparing the first input value to the default value or default range corresponding
to the first report attribute;
based on the comparison, selecting a text phrase;
generating a sentence that includes the text phrase and the first input value;
displaying the sentence to a user;
receiving override text corresponding to the first sentence;
modifying the sentence so that the override text replaces a portion of the sentence;
creating the medical report that includes the modified sentence; and

providing the medical report to the user.

11
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11. The method of Claim 10, further comprising:
receiving a second input value for a second report attribute, wherein the second

input value is a text value and the second report attribute is related to an observed condition of the

patient;
based on the second input value, selecting a second text phrase;
generating a second sentence that includes the second text phrase; and
displaying the second sentence to the user.
12. The method of Claim 10, wherein generating a sentence that includes the text phrase and

the first input value further comprises including a text prefix that corresponds to the first report

attribute before the text phrase.

13. The method of Claim 10, wherein generating a sentence that includes the text phrase and
the first input value further comprises including a text suffix that corresponds to the first report

attribute after the text phrase.

14. The method of Claim 10, wherein comparing the first input value to the default value or
default range corresponding to the first report attribute further comprises using patient

demographic information in the comparison.

15. A computer-readable medium having computer executable instructions for a method for
creating a medical report using computer generated text, comprising:

receiving a first input value for a first report attribute, wherein the first input value
is a numeric value and the first report attribute is related to a measured condition of a patient;

receiving a default selection, wherein the default selection specifies at least one
default value that corresponds to the first report attribute;

comparing the first input value to the default value corresponding to the first report
attribute;

based on the comparison, selecting a text phrase;

generating a sentence that includes the text phrase and the first input value;

displaying the sentence to a user;

12
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receiving a second input value for a second report attribute, wherein the second
input value is a text value and the second report attribute is related to an observed condition of the
patient;

based on the second input value, selecting a second text phrase;

generating a second sentence that includes the second text phrase;

displaying the second sentence to the user;

creating the medical report that includes the first sentence and the second
sentence; and

providing the medical report to the user.

16. The computer-readable medium of Claim 15, further comprising;:

receiving override text corresponding to the sentence;

modifying the sentence so that the override text replaces a portion of the sentence;
and

displaying the modified sentence to the user.

17. The computer-readable medium of Claim 15, wherein generating a sentence that includes
the text phrase and the first input value further comprises including a text prefix that corresponds

to the first report attribute before the text phrase.

18. The computer-readable medium of Claim 15, wherein generating a sentence that includes
the text phrase and the first input value further comprises including a text suffix that corresponds

to the first report attribute after the text phrase.

19. The computer-readable medium of Claim 15, wherein comparing the first input value to
the default value corresponding to the first report attribute further comprises using patient

demographic information in the comparison.

13
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Brian Davis
Username: bdavis
Account | Logout

Blake, Jane Encounter {D: 10647 Thursday, March 20, 2008

W Patient info Echo Setup Echo Data Page Echo Report Echo Letter
CAA

SELECT PATIENT

CGARDIOVASCULAR ASSOCIATES OF AUGUSTA, P.A.
1348 Walton Way, Suite 5100
Augusta, Georgia 30901 (706) 724-8611

HOCARDIOGRAPHIC REPOR

Patient Name Blake, Jane AgelSex |66 / |F pos| 10/5/1942 | Date| 03/20/2008

Referring Physician | Site [ GCvA M  Reading Physician| AM. Abdulla, MD [
Reason for Study Technologist| Julie Whitﬁeldi

Previous Exam Tape #l:|

[ Chest pain Obyspnea [ Fatigue [ Dizziness/giddiness [ Abnermal EKG
[ Paipitations [ Peticardial Effusion [ syncope [ Hypertension [ Prosthetic Vaive
Ocab [ PreOp Exam [ Chemotherapy [ Primary cardiomyopathy [ Atrial Fibrillation
[ MV Disorder [JAV Disorder [TV Disorder [ PV Disorder [ Cardiac Murmurs
[OCardiomegaly  [JCHF [ Previous M.1. [ Sick Sinus Syndrome

TWO-DIMENSIONAL MEASUREMENTS (normal range in mm

LEFT VENTRICLE AORTA, AORTIC VALVE

Spectum |94 |(811) PostWall [0 [@11) |Prox | |(<37) ASC (<34) Arch [ |(<36)
LVEDd 50 (35-56) LVESd |22_| (23-39) |Calcification  Ono Otrace O mild O moderate O severe |
LVEFx  [35 |2 Fs [z2.1 ] (1842) [Cusp Separation RS

LvOoT 96 LVOTgrad  [23  |mmHg |AVA g cm  Prosthetic? Clyes |
E/ARatio  [1.87 | (1.60.5 <50 yrs; 1.1.3 >50yrs) Max grad Hg Mean grad L [Hg
Deceleration Time | | (19932 msec) Pres time ms DESC Ao I_l (<34) |
LV Mass \_l (14826 M: 10821 F) AR QOno Otrace O mild O moderate O severe
Prox Sept @11 ApicalThick || C.0.LvOT | | (4-8 Limin)
ONARY ARTERY, PULMONARY VALVE

Diameter I_l (<40)  Area ,—| < 23 o) Diameter :' {<23) Supravalvular (< 29)
LAA: Onormal O abnomal Max grad ’_l Hg  Meangrad L___|Hg |
RIGHT ATRIUM, TRICUSPID VALVE Ve [JNTE O et [ lHe

RA Area (<20cm) TV Area cm |PR Ono Otrace O mild O moderate O severe |
TR Ono Otrace O mild O moderate O severe  |C.0. | |{4.eum> QP:QS Ratio | |

I

Figure 1C
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SELECT PATIENT Blake, Jane Encounter ID: 10647 Thursday, March 20, 2008

General Information e Left Ventricle « Other Chambers

Brian Davis
Username: bdavis
Account | Logout

MEASUREMENTS’CHARACTERISTICS 8 COMMENTS| SEGMENTAL WALL MOTION |

LV dimension |Select
LV waill thickness/hypertrophy [ Setect hypertrophy [V [setect LvH Type |
Dyssynchrony |Select segment | | Select Cause |
LV Systolic function / EF [select v
LV Diastotic function [select )
LVOT Resting gradient |Select |
LV Wall/Septa! appearance |Select
|Global wall motion | normal | |Cardiomyopathy | Select
|LV Spontaneous echo | Select | | LV Pseudoaneurysm | Select | | Select wall |
A
Comments v
Report Text

tract.

The left ventricular end-diastolic dimension was within normal limits at 50 mm. There was
normal thickness of the LV posterior wall and mid-septum at 9 mm and 9.4 mm, respectively.
The left ventricular EF was estimated to be moderately decreased at 35%. There was no
diagnostic segmental wall motion abnormality. The LV out flow tract diameter was decreased
at 9.6 mm. There was a resting systolic pressure gradient of 23 mm HG across the LV outflow

Figure 1F
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Brian Davis ]
Userpame: bdavis
Account | Logout

SELECT PATIENT Blake, Jane Encounter iD; 10647 Thursday, March 20, 2008

W Patient info m Echo Data Page Echo Report Echo Letter

Generatl Information « Left Ventricle e Other Chambers

LEFT VENTRICLE M Accept defauits H Not avaitable
MEASUREMENTS|CHARACTERISTICS & COMMENTS] SEGMENTAL WALL MOTION |
“Mechanical” IVS pattern (Post-op) = [ yes Paradoxical septal motion =[] yes
A ol All | Select
nterosepta
P Mid |Select Basal |Select M
Al | Select Apical | Select
Septum
Mid | Select Basal | Select
Anteri All | Setect Apical | Sslect
nienor
Mid [ Select Basal | Select
Posteri All | Select
osterior
Mid | Select Basal | Select M
All | Select 4 Apical | Select
inferior V] p elec
Mid | Select Basal | Select
All | Select Apical
Lateral P Sefect
Mid |Select Basal | Select
Apex Select |
Report Text

The left ventricufar end-diastolic dimension was within normal limits at 50 mm. There was
normal thickness of the LV posterior wall and mid-septum at 9 mm and 9.4 mm, respectively.
The left ventricular EF was estimated to be moderately decreased at 35%. There was no
diagnostic segmental wall motion abnormality. The LV out flow tract diameter was decreased
at 9.6 mm. There was a resting systolic pressure gradient of 23 mm HG across the LV outflow
tract.

<l

Figure 1G
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Username: !%aws

Account [ Fogout

SELECT PATIENT Blake, Jane Encounter 1D: 10647 Thursday, March 20, 2008

@ Patient info Echo Setup Echo Data Page Echo Report Echo Letter

Print

Switch to Plain Text View (Digital Signature and Export)

GEORGIA CARDIOVASCULAR ASSOCIATES Blake, Jane
818 St. Sebastian Way, Suite 404 DOB: 10/5/1942 | Sex: 2

Augusta, Georgia 30901 GCVAID: 10647
Tel: 406-774-9000 | Fax: 708-774-0900 Study Date: 03/20/2008

Tape No: | GCVA

TRANSTHORACIC ECHOCARDIOGRAM & DOPPLER STUDY

Acoustic Window: The acoustic window was of adequate quality for purposes of interpretation.

Left Ventricle: The left ventricular ened-diastofic dimension was within normal limits at 50 mm. There was
normal thickness of the LV posterior wall and mid-septum at 9@ mm and 9.4 mm, respectively. The left
ventricular EF was estimated to be moderately decreased at 35%. There was no diagnostic segmental wall
motion abnormality. The LV out flow tract diameter was decreased at 9.6 mm. There was a resting systolic
pressure gradient of 23 mm Hg across the LV outflow tract.

Left Atrium: Measurements were not provided, but the left atrial size appeared to be within acceptable
fimits.

Right Atrium: Measurements were not provided, but the right atrial size appeared to be grossly within
acceptable limit.

Right Ventricle: The right ventricular diameter measurements were not provided but i appeared to be
grossly within acceptable limits. The right ventricutar systolic function appeared to be within acceptable
limits. -
Aorta: Measurements were not provided, but visually, the aottic root diameter was within acceptable limit.
Pericardium: The pericardium appeared normal. There was no apparent pericardial effusion.

IVC: The inferior vena cava appeared to be normal in diameter with normal inspiratory collapse.

Mitral Valve: There was no mitral regurgitation. The mitral valve morphology appeared to be within
acceptable limits.

Tricuspid Valve: There was no tricuspid regurgitation. The tricuspid valve appeard to be morphologically
normal.

Aortic Valve: There was no apparent aortic regurgitation. The valve had an acceptably normal appearance.
Pulmonary Valve: There was no pulmonary regurgitation.

Mass/Thrombus: There was no diagnostic transthoracic evidence of an intracardiac mass or thrombus.
Conclusions:

1. The left ventricular EF was estimated to be moderately decreased at 35%. There was no diagnostic
segmental wall motion abnormality. There was a resting systolic pressure gradient of 23 mm Hg across the
LV outflow tract. The LV out flow tract diameter was decreased at 9.6 mm. The left ventricular end-diastolic
dimension was within normal limits. There was normal thickness of the LV posterior wall and mid-septum.

2. No apparent mitral, tricuspid, aortic and pulmonary regurgitation.

3. The pericardium appeared normal. There was no apparent pericardial effusion.

4. There was no diagnostic transthoracic evidence of an intracardiac mass or thrombus.

KI

Figure |H
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GEORGIA CARDIOVASCULAR ASSOCIATES Blake, Jane
818 St. Sebastian Way, Suite 404 DOB: 10/5/1942 | Sex: 2
Augusta, Georgia 30901 GCVAID: 10647
Tel: 406-774-9000 | Fax: 708-774-0900 Study Date: 03/20/2008

Tape No: | GCVA

TRANSTHORACIC ECHOCARDIOGRAM & DOPPLER STUDY

Acoustic Window: The acoustic window was of adequate quality for purposes of interpretation.

Left Ventricle: The left ventricular end-diastolic dimension was within normatl limits at 50 mm. There was
normal thickness of the LV posterior wall and mid-septum at 9 mm and 9.4 mm, respectively. The left
ventricular EF was estimated to be moderately decreased at 35%. There was no diagnostic segmental wall
motion abnormatlity. The LV out flow tract diameter was decreased at 9.6 mm. There was a resting systolic
pressure gradient of 23 mm Hg across the LV outflow tract.

Left Atrium: Measurements were not provided, but the left atrial size appeared to be within acceptable
fimits.

Right Atrium: Measurements were not provided, but the right atrial size appeared to be grossly within
acceptable limit.

Right Ventricle: The right ventricular diameter measurements were not provided but it appeared to be
grossly within acceptable limits. The right ventricular systotic function appeared to be within acceptable
fimits.

Aorta: Measurements were not provided, but visually, the aoriic root diameter was within acceptable fimit.
Pericardium: The pericardium appeared normal. There was no apparent pericardial effusion.

IVC: The inferior vena cava appeared to be normal in diameter with normal inspiratory collapse.

Mitral Valve: There was no mitral regurgitation. The mitral valve morphology appeared to be within
acceptable limits.

Tricuspid Valve: There was no tricuspid regurgitation. The tricuspid valve appeared to be morphologically
normal.

Aortic Valve: There was no apparent aortic regurgitation. The valve had an acceptably normal appearance.
Pulmonary Valve: There was no pulmonary regurgitation.

Mass/Thrombus: There was no diagnostic transthoracic evidence of an intracardiac mass or thrombus.
Conclusions:

1. The left ventricular EF was estimated to be moderately decreased at 35%. There was no diagnostic
segmental wall motion abnormality. There was a resting systolic pressure gradient of 23 mm Hg across the
LV outflow tract. The LV out flow tract diameter was decreased at 9.6 mm. The left ventricular end-diastolic
dimension was within normal limits. There was norma! thickness of the LV posterior wall and mid-septum.
2. No apparent mitral, tricuspid, aortic and pulmonary regurgitation.

3. The pericardium appeared normal. There was no apparent pericardial effusion.

4. There was no diagnostic transthoracic evidence of an intracardiac mass or thrombus.

Technologist: Julie Whitfield, LPN Abdulla M. Abdutla, MD, FACC

Figure 11
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Blake, Jane

SELECT PATIENT
W Patient Info Echo Setup Echo Data Page Echo Report Echo Letter

LEFT VENTRICLE

Encounter ID: 10647

General Information e Left Ventricle » Other Chambers

Accept defauits

Thursday, March 20, 2008

Brian Davis
Username: bdavis
Account | Logout

B Not available

MEASUREMENTS CHARACGCTERISTICS & COMMENTSI SEGMENTAL WALL MOTION |

LV dimension

Select

LV wall thickness/hypertrophy

|Select hypertrophy .I | Select LVH Type

||Se|ect segment

M [ setect Cause [v]

Dyssynchrany

LV Systolic function / EF Severely decreased

LV Diastolic function [select M

LVOT Resting gradient |Select

|LV Wall/Septal appearance " Select |
|G(obal wall motion | normal | ICardiomyopathy |361ed

|LV Spontaneous echo

|LV Pseudoaneurysm |Se!ec’r ||Se!ectwall |

| Comments

A

\%4

Report Text

tract.

The left ventricular end-diastolic dimension was within normal limits at 50 mm. There was
normal thickness of the LV posterior wall and mid-septum at 9 mm and 9.4 mm, respectively.
The left ventricular EF was estimated to be moderately decreased at 35%. There was no
diagnostic segmental wall motion abnormality. The LV aut flow tract diameter was decreased
at 9.6 mm. There was a resting systolic pressure gradient of 23 mm HG across the LV outflow

W

Figure 1J
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202
select patient
! 204
obtain/enter patients input
values
206
yes accept no
defaults?
Y 208 Y 220
compare input values create sentences
to default values including input values
Y 1w
based on comparisons, enter observations
select text phrases and
create sentences + 294
including input value
+ create sentences
212 based on observations
enter observations
Y 2%
+ 214 create report
create sentences
based on observations
+ 216
create report
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SUBSTITUTE SHEET (RULE 26)



PCT/US2008/058840

WO 2008/121930

12/16

V¢ 231 g

A
UOISINOX3 [EUooaNpi
Yo OJUl UOISINOXS jBUWIXEIN oL Hodoy
W1 OluUl UOISINIXS [BLUiXeiy
Yy OjuUl uoisniold Juaisisiod
A |y o uotsnijoid Jusisisiod SJUSWIOD
v 199199
A 108|128 H 10898 wskinauy ferdag vi
[ojvie o)
H 109185 snosuejuods vy
_H Hom_mw_ (wobs 02 >) _H_mm:<
Al 13jes | (ww of >) _H_:zoEw_o
sjqepreae JoN H syinejop 1doooy I FIOFRINIA L4327
[vidov [[wniuiy tHOR [BIDIMINTA LHO [INNRILY 1437
SBAJEN e SIDgIBYD JSYIO ® SDIIUDA Yo
19)07 oyo3z uoday oyog obed vyeq oyoz dmyag oyog oju| Juaned ;
200z ‘0c uctep ‘Aepsinuj 2901 Q| sSunoouy auep ‘oyelg ANIiivd 103138
1noBo-} | Junoaoy
SIABPG awieulasn
| | SIAR(] ueLlg
M
— ) _
AAbw_OOP_H_’mmm_u'_H_’_H_ ’_H_ u Md”_ruhﬂ\v
[ werees aan| [ ][ ][ A @ -

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/058840

WO 2008/121930

13/16

d¢ 231

A
‘winue 1yBu eyy 01Ul UOISINOXa 19SS INg WinUe 14| dui Oul
UOISINOXS [BWIXeW pue Aljigow yim wishinaue jejdos |Bule-Bijul UB JO SOUSPINS SBM 319y |
X9} Moday
A SIBLILIOD)
\%
E«J O}Ul UOISINOXD |BWIXBA] _H 109j9g _ wshinauy |g1des v
_H 108188 _ oyse snosuRLodS vl
[A] yoleg | (Wobs 6702 >) _H_mmg<
Al 918 | (Ww oy >) _H_._mmem_D
siqepreae JoN B synegap 1dasoy Iy FIOMHLNIA L3437
| VL8OV [ WNRdiY 1HORI [BTORILNIA LHOR |[NNi¥LY 1437
SOAIRA & SISGUUBYD ISYI0 @ 3|DLIUBA U3
13971 oyo3 Hoday oyog abed vjeg oyo3 dnjag oyos3g ojuf yusned
8007 ‘0z udiew ‘Aepsiny /PO0L Qi 181unoous] auer ‘ejelg ANIILVYd L3S
ofoy | Junoooy
SINBPQ [BWeLIaS
| | siaeq ueug
V]
— =}
AA»o.m.oo|_._H_>rmmM_H_kr_H_ ~[] -] _ g X
[ woress anl| [ ][ ][_[A @ -

SUBSTITUTE SHEET (RULE 26)



WO 2008/121930 PCT/US2008/058840
14/16
402
404
/ /
ATTRIBUTE LIST ITEM -
LIST | INDEX | VALUE DISPLAY TEXT f
145 1 1 |Select
145 2 115 |Persistent protrusion into LA | persistent protrusion into the left atrium
throughout the cardiorespiratory cycle
1451 3 116  |Persistent protrusion into RA | persistent protrusion into the right atrium
throughout the cardiorespiratory cycle
145 4 117  |Maximal excursion into LA mobility and maximal excursion into the left
atrium but lesser excursion into the right atrium
1451 5 118  |Maximal excursion into RA mobility and maximal excursion into the right
atrium but lesser excursion into the left atrium
145| 6 119  |Bidirectional excursion bidirectional and equidistant excursion to the right

and left atria during the cardiorespiratory cycle

Figure 4
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eSex eLVEDd Text
F less than 39 | reduced at {eLVEDd}
F 39-53 within normal limits at {eLVEDd}
F 53-57 mildly dilated at {eLVEDd}
F 57-61 moderately dilated at {eLVEDd}
F more than 61 | severely dilated at {eLVEDd}
M less than 42 | reduced at {eLVEDd}
M 42-59 within normal limits at {eLVEDd}
M 59-63 mildly dilated at {eLVEDd}
M 63-68 moderately dilated at {eL VEDd}
M more than 68 | severely dilated at {eLVEDd}

Figure 5
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<showlist suffix="mm.’
dimension was">
<Conditiconal var="ceval[ ({eLVEDd type}=} and ({elB DefaultiV}!=) and
({elVEDd}!=) and {({eSex}=F) and ({=LVEDd}<39)1">
<ElementVslue>reduced at {elLVEDd}</ElementValus>
</Cenditional>
<Cenditional var="ceval[{{eLVEDd type}=) and ({eCB DefaultlV}!=) and
{({eLVEDd} =) and ({eSex}=F) and {({eLVEDd}>=338) and ({eLVEDd}<=53)1">
<ElementValue>within nermal limits at {elVEDd}</ElementValue>
</Conditional>
<Conditional var="ceval[ ({eLVEDd typel}l=} and ({eCB DefaultlV}!=) and
({elVEDd}!=) and ({eSex}=F) and ({eLVEDd}>53}) and ({eLVEDd}<=57)1">
<ElementValue>mildly dilated at {eLVEDd}</ElementValue>
</Conditional>
<Conditicnal var="ceval[ ({eLVEDd type}=) and ({eCB DefaultiV}!=) and
({eLVEDd} !=) and {({eSex}=F) and ({=LVEDd}>57) and ({elLVEDdi<=¢i)]">
<ElementVslued>moderately dilated at {eLVEDd}</ElementValue>
</Conditional>
<Cenditional var="ceval[{{elLVEDd type}=) and ({eCB DefaultlV}!=) and
{({eLVEDd}!=) and ({eSex}=F) and ({eLVEDd}>61})]">
<ElementValue>rseverely dilated at {eLVEDd!</EleamentValue>
</Conditional>
<Conditicnal var="ceval| ({eLVEDd typel}=} and ({eCB DefaultlLvV}!=) and

prefix="The left ventricular end-diastolic

({eLVEDd} !'=) and ({{eSex}=M) or ({=Sexi=)) and {({eLVEDd}<d2)]">
<ElementValue>reduced at {eLVEDd}</ElementValues>
</Conditional>
} and ({eCB DefaultiV}!=) and

<Conditicnal var="cevall[ ({eLVEDd type}
({eLVEDd} !'=) and ({({eSex}=M) or ({eSex:i=
({eLVEDd}<=59}1">
<ElementValuerwithin normal limits at {elVEDd}</ElementValue>
</Conditional>
<Conditional var="ceval[ ({eLVEDd type}
({elVEDd}!=) and ({({eSex}=M) cor ({=Sexi=
({eLVEDd}<=63)]1">
<ElementValue>mildly dilated at {eLVEDd}</ElementValue>
</Conditional>
<Conditicnal var="ceval| ({eLVEDd type}=) and ({eCB DefaultlV}!=) and
({eLVEDd} !=) and (({eSex}=M) or {({eSex:i=)) and ({eLVEDd}>63) and
({eLVEDd}<=62}1">
<ElementValue>moderately dilated at {eLVEDd}</ElementValue>
</Conditional>
<Conditional var="ceval[{{elLVEDd type}=) and ({eCB DefaultlLV}!=) and
{({eLVEDd} !=) and ({{eSex}=M) or {({=Sexi=)) and {({eLVEDd}>68)]">
<ElementValue>severely dilated at {eLVEDd}</ElementValue>
</Conditional>
</showlist>

y) and ({eLVEDd}>=42) and

) and ({eCB DefaultlV}!=) and
}

Y} and {({eLVEDd}>59) and

Figure 6
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