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Overview of the Home Screen
Home: Brings you back to the first screen display.
Patient Database: Provides a Database listing of all the prior Stress Test patients.

)

“Demo” in Patient Database: Double click to access demo Stress Test data. A “Demo’
patient is provided to practice operating the system prior to use on the first patient.

New Patient: Click on “New Patient” to begin Stress Test process for the next new patient.

For “Demo” practicing, click on “Copy from Selected Patient,” then click on “Demo,” then click
on Age (67), then click on “Next.”

Report: View and print reports for Stress Test Patients accessed from the Patient Database.
Tools: This is the Settings menu for setting up / operating the system.

Exit: Closes Stress Test software program.

Summary: After the Stress Test is completed, several review programs can be accessed. The
“Summary” provides a one-page report that includes most of the important results of the Stress
Test. Each physician (from “Tools”) can build their own format for printing the “Conclusion”.
Trends: Provides a series of ST and Heart Rate trends that allow for instant access to ECG data.
Full Disclosure: 100% FD ECG data can be viewed or printed for any ECG Lead.

ECG Strips: 12-Lead ECG displayed. PgDn and PgUp keys can access each minute of Stress Test.
ST Scan: Algorithm shows J-Point and ST for each ECG Lead for each minute of Stress Test.

3D ST: 3D display of ST changes for all 12-Leads. Click and Drag will move and rotate display.

HR Recovery: Heart Rate recovery after the exercise portion of the Stress Test (“Chronotropic
HR Recovery “) is of critical importance. Calculates HR changes for each minute in Recovery.

TWA: T-Wave Alternans. Algorithm measures the actual T-Wave amplitude of each T-Wave
for all ECG Leads. Measured for each beat from the beginning of the Stress Test to the end of
Recovery. No special electrodes are needed.

Maximum: Shows the maximum ST and Heart Rate data at various stages of the Stress Test.
Also shows both Absolute and Delta ST measurements.

QTd: The purpose of the QTd measurement is an attempt to bring clarity to borderline ST
changes for female Stress Test patients.
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Recommendations for Setting-Up the CardioScan Stress Test

The recommendations below are a good way to get started in learning the operational
characteristics of the CardioScan Stress Test system. These are merely suggestions and many
users will change the Settings to fit their preferences.

It is recommended that the “Demo” file in the Patient Database be used to become familiar
with the software. Subsequently, new users may create their own separate “Demo” files by
going to the New Patient icon on the Home Screen, as indicated on Page 3 of this manual.

1. Click on Tools from either CardioScan Stress Test HOME display or from Patient
Database display.

2. Select System Settings.

Current Setting Profile

[ DMS Treadmill | [ SetAS Defanit Prosite
Current Protocol

[Bruce - Edit Protocol

Current Type

(@) Treadmall Ergometer

[ New Profile l [ Delete Profile l I Profile Setting

4. First, select either the treadmill or ergometer as the exercise device. Then select the
desired Exercise Stress Test protocol. There is a separate menu that includes a number
of various exercise stress test protocols. Exercise protocols are also customizable.

5. Next select the icon at the bottom entitled “Profile Setting.”

6. The screen display below appears.
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10.

11.

12.

Spstem Setting
Current Setting Profile Current Protocal Current Type

DS Treadmil Bruce Treadmill

General | Test | Display/Print | Device/GDT | Report | Color | ST Setting

Hospital Info Image
Mame General Hospital Save Summary Report
Address M3 Save Tabular Summary
Physician DOctorA Save Graded Exercise Summary
Refering DoctorB Save ST Stage Report
| | Tel Save Trend Report
| Fax/Email Save ST/HR Loop Report
Set Data Directory Language Selection .
l C\Stress Test [m] (G B |

[ User Manage l Systemn Manager

The Profile Settings are: General, Test, Display/Print, Device/GDT, Report, Color, and
ST Setting.

General: Type in the basic data for the owner of the Stress Test system. This
information will appear on all reports. You can also set the data directory, which is
where all patient data will be stored. You can also select from various language options.

Test: Under “HR Calculation” select “Beat Number” 4. Under “Compute Target HR”
select 100% (or any other desired percentage). This tab also allows the user to
determine the blood pressure input mode, as well as abnormal BP triggers and the leads
for HR calculation.

Display/Print: Under “Unit” select metric or USA format. Under “Instant Print Format”
select Thick for type of Wave. Under “Sample Display” select Gain at 5mm/mv. Under
“Date Format” select your country’s format.

Device/GDT: Use default settings, assuming you are using BlueTooth ECG Transmitter
and Receiver. For you reference, “Conventional Device” refers to a wired acquisition
box, rather than a BlueTooth Device. The treadmill / ergometer is typically controlled
through the serial port (RS232). Make sure the correct COM port is selected under
Sample in the Com Settings (typically Com5).

Report: When first using the Stress Test system, leave all of the report and full

disclosure boxes un-checked. You can select the desired font. The Conclusion Mode
allows each physician to build their own custom format for the diagnosis (conclusion).
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13.

14.

15.

16.

17.

18.

Color: Under “Grid” go to “Background” and select the white color. Under “Wave” go
to “Pretest” and select black, go to “Exercise/Recovery” and select blue, and go to
“Other” and select red. Under “Averaged Wave” go to “Background” and select white,
go to “Reference Beat” and select red, and go to “Actual Averaged Beat” and select
blue.

ST Setting: Under “ST Analysis” select “ST Point” and select (60) ms.

You are now ready to test on a patient.

Note: There is no good substitute for vigorous cleaning of the skin at the electrode

sites, then applying the electrodes, and waiting 15-minutes before starting the exercise

stress test.

Please note that in addition to System Settings, the Tools icon also allows you to access
lead placement diagrams (Leads Placement), the list of patients (Patient Database), and
a list of protocols (Protocol Database).

In order to obtain an optimum quality ECG signal during the Stress Test, it is

recommended that you consider placing the right leg and left leg electrode sites at the
bottom rib of the rib cage.
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Performing the Exercise Stress Test

ﬁ—ﬁm&—'. Dema Update | Usad Disk: S0
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& v 4 k 2 Full Disclosuie [ 5T Scan [ HR Recovery [ WMaximum ]
[F1]New Patient Report Todls Exit T ECG Ships [ 05T [ Thidy [ Q1D ]
D Bed No
£ Home | 83 Palient Database 0 nmak OF “Frst Name Mi Last Name
“Age Sex E Height in  Weight (]
DOB Jan 011970 @+ [[Demo
Patiert Tel Patient Addr.
Medication
Physician DoctorA Refering DoctorB
Physician Tel Phys. Fax/Emal Directory 201103131607
Test Date Sun, Mar 132017 (04:07:59 -
Copy From Selected Patient Clear
Case #
Investigation #
Indication
Risk Factors Symptom Class
Smoking ONo OYes @Uknow  Fypicapngine O No O Yes © Unknow
Diabetes ONo  ©Yes @ Unknow Mypical Angina Mo ©) Yes @ Unknow
Congerital OMNo (©)Yes @ Unknow  Non-anginal OMNo ©Yes @ Unknow
Hypertension ONo  ©Yes @ Unknow No Symptoms ~ /Ne () Yes @ Unknow
Family History ©ONo ©Yes @Unknow  Opper
Bevated Cholesterol ~~ ©/No 0 Yes (@) Linknow
BP Input Mode Target HR
[Maﬂua\ BP Input: One Time for Each Stage V] (220 - F 0 %= 20
Lead Display Mode Select Protocol
[11111aVR aVL aVF V1 V2 V3 V4 V5 V6 - Protocol Name
<Back [_Ned>
Copyright 1997-2008 . All rights reserved Windows Vista Capable
This program is protected by US and International Copyright I_

1. Click on New Patient icon shown at the top left above. You can also press the F1 key
shortcut. The displayed window will appear. After inputting the desired data, click on
the “Next” icon at bottom of this display. You can also import data from your existing list
of patients by selecting “Copy From Selected Patient”.

2. The next display shows a typical electrode placement. Click on the “Next” icon at the
bottom of the display.

3. The following display shows the ECG. The ECG will be in red (assuming you used our prior
recommendations). We recommend selecting the 6-V Lead display for the test.

4. Gently tap each electrode site with your finger, and look for artifact. To test the electrode
quality, you can do the following: Show the 12-Lead ECG. At the bottom right (see the

screen display below) there is the “12 Mode” icon. Click on this icon. As you click on this
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icon, you can see the 12-Lead ECG, the 6-V Leads, the 6-Other Leads, or a 3-Lead ECG.
Select the 12-Lead display and gently tap each electrode site. If you get artifact, you may
want to re-clean that electrode site.

2 Patient Info Protocol Name Total Time Stage Time HRébpm) =1 mmHg
Demo # Bruce 153 8 2 0/0
175in_80lb 67y 23% Last BP-0/0

Max ST- Slope Speed(mph)

-0.09

mVis
Summary | ST Information | Table | Page Scan | ST+PageScan
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WARNING : DEMO DATA...
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5. Click on 12 Mode icon to get the 6-V Lead display.

4 Patient Info Protocol Name Total Time Stage Time H}'\gbpm) BP
finfs Bruce 153 8 4 0/0
175in 80Ib 67y l%_ Last BP:0/0

Max ST- Slope Speed(mph)

0.0
V1 wﬁ’ﬁﬂwﬁvﬂﬂﬂw gmool 2\/23 | Gr‘ade(“‘»)

Summary | T Information | Table | Page Scan | ST+PageScan
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6. Atthe bottom right, there is also a Settings icon. Click onit. You may want to select the
Gain at 5mm/mv. Also verify the selection of ST Point at 60 ms.
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7. At bottom left, there is the icon “F1 Pretest.” Click on Pretest (note the color change in

the ECG). The display below will appear. The user will have an initial option to “Disable
ST Leads Ill, aVR, and aVL.”

8. To disable ST Analysis for Leads Ill, aVR, and aVL; follow these steps. Thereis a “ST
Information” tab in the middle of the screen display below. In this screenshot, it is below
the Max ST with a green color number of 0.32. Click on the ST Information icon, and the
display will appear. Move your mouse arrow to the rectangular box for Lead lll, do a right
mouse click, and select Disable. Do the same for Leads aVR and aVL.

2 Patient Info Protocol Name Total Time
Demo § Bruce 0 0 . 2
175in 80Ib 67y "

Beat:1 - Speed(mnll)
4 >
e SR S eSS 032 |0, 27
I mm | mV/s
Summary | ST Page Scan 5T+Paga£can
T:0.32mm ST Sk [V ST 2min 8T Slope:-1.3mVis
lopa;- lops Q
v I/H (k)h/\-xqtt (\\JV/H/\\VM (/M “#“H"* &
| Ll ¥ | U 50ms Post 1 25mmys 1Pmmim] v
[T sT051m ;\ﬁ;/i‘ B v
73 /\\j\/\x)}/\xﬂ /\\J/\\_q/\‘d \\.J[M A il b
s Post 2Smens Lomavat
i} v
AHNING EMO DAT z
Disable ST Analysis
- M |N/\\JWJ1/\,J NV\\‘ NMQ i 25mers 10mamy g
t ' t 1 !
A ’ r ﬁ Disable ST Analysis
] /l ‘ Nﬂ V\’wa\ﬂj o 25mav's 10me e
vi ot Eg| | :
! ! Disable ST Analysis
ﬁ f Ve
25mm/s| Smm/my $0ums Post 1 25menls Dman/ml S0ms Bost ] 25madls et
z 5 Plaass Enter BF(mmHg} [ Y 1.2 0.0 Z X
@ @ o o Fafint | Conclusion Y - ,:1 «ﬁ“‘ @
F1-Pretest F2Exercise o, | Auto m KR KX E2 &3 12 Made Settings Exit

9. You will notice that the nine (9) active ST Leads show vertical markers for the PR baseline,
the J-Point, and the ST-Point. You may want to change the location of the J-point and ST
vertical markers for each patient (see next step).

10. Move the mouse arrow to the rectangular box for Lead I. Press the “Tab” key. You will
notice the green vertical line for the PR baseline. Now press the “Tab” key again. You
can now move the J-Point and ST-Point simultaneously by pressing either the “Home” or

“End” keys. You may need to activate with the “Num Lock” key. The ST algorithm is now
properly set.

11. At the top of the 12 rectangular boxes are several tabbed icons. Click on the icon on the
right side that is labeled “ST-PageScan.” You are ready to begin the Stress Test.
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12.

13.

14

15.

16.

At the bottom left, there is an icon that shows “F2 Exercise.” Click on this icon to begin
the Stress Test. At the far left of the ECG display is the Reference ECG in black; followed
by the actual real-time ECG in blue.

On the right side of the screen display is the enlarged superimposed ST data and the Full
Disclosure. With a mouse arrow and right click, you can select any ECG Lead for ST boxes
1&2.

. These two (2) enlarged ST boxes show the Reference beginning ECG with the Actual Real-

Time ECG superimposed over it. This will allow you to clearly see the amount of ST Level
separation, as the ST begins to depress during the Stress Test.

The benefit of the Full Disclosure ECG is to provide an important picture of the type and
quantity of arrhythmias. With a mouse arrow and right click, you can select any ECG Lead
for Full Disclosure display. Our standard recommendation is that you select V5.

In following our settings recommendations, the Stress Test software will display a screen similar to
what is seen below. The Reference ECG is in black and Real-Time ECG is in blue. ST changes are
shown in V5 and V6. Full Disclosure shows no arrhythmias. Elapsed Time is at 14 minutes and 10
seconds in Stage 5 of Bruce. Target HR is 153 and Stage 5 heart rate is 147 at 96% of Target HR.
Last BP was 178/94, and prior BP was 171/93 — showing that systolic BP is continually increasing
during the Stress Test. Max ST is in V6 at upsloping -1.51mm. Treadmill is at speed of 5mph and
18% grade. METS at Stage 5is at 17.3. Please note that this screenshot is not of a simulator ECG;
but rather shows a demo patient who can exercise at high rates.

Page | 10



Demo Bruce ° .
175in_80lb_67y 14 1 ) 02-09 96%

{ais Wmmmﬂmﬂﬁmwwwmﬂ

Summary | ST Information | Table | Page Scan | ST+Par an
Vs ST:-0.83mm § Slope:10.5mV/s

Wi M\JNbﬂHMW gﬂ%ﬁf 1 1 T
R ﬁﬂm TR

6Dnl|s PostJ

ﬁ\,N ”W\ M\W J\f H\/J\/\‘N/x SESHEHE o L

- HAMH\ L /
At AWJ/Jﬂ /MVJH/U it i
=

]

N
3

<
o

<
35

%}%%iiﬁg

<
o

Smmfs  Smm{mYy SOtFHTS 2 Iy

( @ [ rsmos [ reee [ esein || conchson |
‘ FE-Commient H F8-Mark H Info.. H Auto |E

F2-Exeicise FE-HEEDVEW

1

~N

. The Stress Test is typically ended with either the achieving of the target heart rate, or a
patient problem in completing the exercise phase of the Stress Test.

1

o]

. The Recovery phase begins at the same time as the Exercise phase ends. Upon the end of
Exercise, click on the “F3 Recovery” icon at the bottom left of the screen display.

1

(-]

. Heart Rate and ST data continue to be analyzed during the Recovery period. Three (3)
minutes is a typical time period for Recovery monitoring and analysis.

20. Quite often the Stress Test will include an Echocardiogram prior to the beginning of
Exercise, and another Echo procedure at the termination of exercise. The back of the
BlueTooth Receiver has two (2) outputs available for ECG data. One of these outputs can
be used for the Echo.

21. When you end the Stress Test (“F4 End”), you can select (from a pop-up menu) a reason
for terminating the test.

22. After the completion of the Stress Test, selecting the “HR Recovery” icon will show the following.
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23. In our example, Recovery heart rate shows a cumulative 24bpm decrease for the first minute,
38bpm at the end of the second minute, and 50bpm at the end of the third minute of Recovery.

HR Recovery Demo 200902011340 . ° — R - = 3
HR(bpm) 160bpm

Press arrow keys to move yellow line
Move yellow line to beginning jof Recovery
Press "Save' icon

Go to Report menu for print-out

10 15 20 25 30 35

24. The above screen display can be quickly edited to ensure that the Heart Rate Recovery
algorithm measures the heart rate change at exactly the time of the beginning of
Recovery. Instructions are at top left of screen display.

25. To see the ST activity at the same time during Recovery, select the “Print” icon in the main
menu and chose “Print HR Recovery Report”.
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HR RECOVERY REPORT GeneralH ospital

Patient Demo 65 Male 175cm 20kg Bruce Total Test Time: 23:40
I0: 200402041706 Sarmplingr 1000Hz M HR: 160 bpm, 122% of TamgetHR 131 bpm
TestDate 02/01/2009 13:40 Fiter ADS Fitter Kgin F itter MaxBP: NiAmmHg  Max\Workdoad: 20.50 NETS
The rea son forterminating Exercise was Other rea=ons Nax 5T Depressionwvas-2.86 mmin WV at 5igge 6 Exemise
Rdensre NS
¢ ST V3
1
. ]
2] [l [
14
o
14 Pl 5]
2
EX
44
L] 4 2 12 12 0 4 28 2 @ mn
i
220 HRIEET) o
2]  TotElDefta RecowryHR 24 38 50
200 i E E E
3 oo o
180 et
] E E B E —eriwey i
100 1 1 1 1
] 1 Minute Delta Recovery HR ETAETRE 2
[] 4 z 1z 18 o M i3 E+] @ mn b
Fege Ealld: 20001213 Conyright 1975-200, Al Rights Resened. Verskom4 0 Phvsicm Must Fevew Deta. Printed: 061 $2011 180632

26. The ST Trend is shown, during Exercise and during Recovery, on the top portion of the
report above.

27. The Heart Rate Trend is shown, during Exercise and during Recovery, on the bottom
portion of the report.

28. The four (4) ECGs show (1) the Reference beginning ECG, (2) the Max ST Depression, (3)
the ECG at 1-minute into Recovery, and (4) the ECG at 3-minutes into Recovery.
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Using the Various Review Programs

After the Stress Test is completed, several review programs can be accessed. These review
programs include:

A. Summary

. Trends

B

C. Full Disclosure
D. ECG Strips

E

ST Scan

m

3D ST

G. HR Recovery

H. TWA (T-Wave Alternans)
. Maximum

J. QTd (QT Dispersion)

The review programs can be accessed by clicking on the icons found on the top right from
either the “Home” display or the “Patient Database” display. It is preferable to access the
review programs from the “Patient Database” display as it will allow the user to select from any
of the prior patient tests.
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A. SUMMARY

Fhase Stage Time Speed(mph)] Grade Wworkload HR BF RFP [+100] VE SWE 5T WS[mm] Comment i
Pretest 00:15 0.0 0.0 1.0 86 1] 1] 1.08
Exercize Stagel 01:00 1.7 10.0 28 a7 1] 1] 1.05 -
0100 1.7 100 47 85 1] 1] 0.90 1
0100 1.7 100 47 9 1] 1] 0.88
Stage 0100 25 120 5.8 98 1] 1] 0.76
0100 25 120 70 1o ] ] 0.56
0100 25 120 7.0 104 1] 1] 0.34
Staged 0100 34 140 8.6 107 1] 1] 0.05
0100 34 14.0 10.2 113 ] ] -0.43
0100 34 140 10.2 122 1] 1] 1.29
Staged 0100 4.2 16.0 1.7 127 1] 1] -2.05
ni-nn 47 16N 133 134 n n 7 AR o2
4 m 3
Conclusion
Custarn Format
The Bruce protocol was used for this Stress Test,
The total duration of Exercise time was 17:44.and was terminated at Stage 6. |AUt0 - |
The maxirum METS workload was 205 METS.
I Resting Heart Rate was 86 bpr. and increased to a maximum Heart Rate of 160 bpm.
The Max HR of 160 represerts 122% of the Target Heart Rate of 131 bpm [Stage E at 02:200 [17:20).
I st Tminute post exercise the Heart Rate decreazed 21 bprm from 150 to 12! | ADD ” DEL
The Heart Rate at end of Filecovery was 88 bpm.
Max ST Depression was -3.86 mm in W5 at Stage B Exercise. X o
‘ The reazon for terminating E xercize was Other reazons. D2'1. A\{ b.loc:k
[Astrial fibrillation
[Cltrial futter
J [Clabrioventricular reentry L
L [IBigeminal rhythrn 3
[C1Bradycardia
[[1Bundle branch block, BEB
| Header Info [JChest Pain
. [CComplete & block
Bruce V| Total Test Time: 27340 [Dizziness
X . [[JEzcape beat
| Max HR: bprn, % of Target HR b .
| & 160 P 122 of Targe 13 pm [JEsit black
V| Max BF: 0 oo mmHg V| Max workload: 205 METs DFL_JS'Dn beat
[[IHigh grade &% block
V| Max 5T Depression: 385 mmin - 3t ; - | Stage g [C1 arade &% black.
| 5 v]d [Erercise I grade &4 black
V| Reazon of Termination: Other reasons [ grade &% block. o
@ Table+Graph+Text Table+Text Text only Graph+T ext [ Frint Report I Print I Recalculate I Save Modify l Exit

The Conclusion section can be freely edited. The physician can modify the information

contained here, or re-write it altogether.

Each physician can pre-program the format and text

that they want. The Conclusion automatically incorporates numerical data from the Stress

Test.

- ST and Heart Rate numbers can be edited

- Alibrary of statements can be created

- The Summary page print-out can be created in several different data formats

Under “Custom Format” several physician names can be listed, each with their own data
format. A click on the above “Auto” field will bring up the list of physicians. Select the desired
physician’s name, and that customized format will be reflected in the Conclusion section.
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B. TRENDS

[ 51 | oetsst | ueont | Detad | AP | STsepe | sTMR | ST [ zom | < | < | > I

The ST for all 12 Leads is shown, as well as the Heart Rate, Blood Pressure, and METS.

Clicking on the icons at the bottom of the page will change the referenced graph values,
accordingly, for all 12 Leads.

By placing the cursor over a graph and left clicking, the user will cause a vertical, dotted (yellow)
line to appear. Using the right and left arrows will result in the yellow line shifting and
displaying the relevant values for any minute of the test.

Page | 16



Click on “Zoom” or double-click for an ECG display (see below).

ECG Strips Demo 200902011

Time: 17:00 G air Srarndres Bl

162 155 157 150 | 157 |162 (157 [AST ASF 162 I57| 157 | 157 | 162 (193 137 153 160 160 162 | 155
370 385| 380 375 | 380 (370 380 380 380 370 380 380 | 380 | 370 310 435 BOO BT7R 3ITS 3ITO| 3IBS

Excrcise Stages| 02000

[ E dit ][ Ruler ][ SaveStips ][ Show Ma
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C. FULL DISCLOSURE
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The above Full Disclosure display shows every beat for V5 from the beginning of the Stress Test

_ L
" WH‘,MHHHH LHUSLEASULHM LA L LL AL lLﬁl i Hl

to the end of Recovery. This display shows 19 minutes of Exercise and Recovery (each minute
is on the left side of the display). A quick look by the physician shows the complete picture of
arrhythmias during Exercise and Recovery.

The green vertical markers show the beginning of each Stage of the Stress Test. The brown
vertical marker shows the beginning of Recovery.

The “Edit” icon allows the user to edit beats — Normal (N), VE (V), SVE (S), Pause (P), Artifact (F).
The “Change Len” icon allows for various sizing of the ECG.

At any location on the Full Disclosure, the enlarged 12-Lead ECG can be accessed with the
“Zoom” icon (or a double-click). You can use the arrow keys to place the yellow box (“area of
focus”) on the desired location.
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D. ECG STRIPS

ECG Strips Demo 200902011
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The top of the screen shows 1-minute of ECG. Use the arrow keys to view different time
periods. Press PgDn or PgUp to move forward or backward by one minute increments.

Heart Rate and R-R in ms are shown above each beat.
Any ECG marking during the Stress Test is auto-displayed.
An electronic Ruler is built into this display to precisely measure any intervals or amplitudes.

Any selected data from the Exercise or Recovery periods can be saved and/or instantly printed
from this display.
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E. ST SCAN
The display below shows Max J-Point and ST Depressions for all 12 Leads.

ST Scan Demo 200902011340

m

[16:00]:-0.61mm

11 12mm

]
[1f.|::|::].4‘
|
|
I

17mm

@ Display ST Dats Display Dk 5T Data [ Zoom | Peves | Nest | zoomwae | Ext |

This minute-by-minute view of J-Point and ST Depression allows for a full review of Exercise and
Recovery in less than 30-seconds.

1
m 1..
flms= Po

Purple vertical markers verify that the ST algorithm measured the PR baseline, the J-Point, and

[
.l:..lu Fd = e = b L

1
-1
4

the ST at the proper locations. The Yellow bars represent minute-by-minute J-Point
Depressions. The Red & Green graph is minute-by-minute ST Depressions. Move along the
White line (using arrow keys) to view superimposed J and ST displays. Zoom to see 12-Lead ST.
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F. 3DST
Point and Drag to change aspect of 3D presentation of ST changes during the Stress Test.

3D ST Demec 200902011340

rere!
r'i;rr o
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@
&

3D ST Demo 200902011340
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G. HR RECOVERY
The rate of HR decrease during Recovery is an important diagnostic marker for an Exercise
Stress Test. The less the HR decrease each minute, the more likely a positive Stress Test.

HR Recovery Demo 200902011340 ‘ 9 — ol
HR(bpm) 77bpm

Press arrow keys to move yellow line
Move yellow line to beginning of Recovery
Press "Save" icon

Go to Report menu for print-out

The yellow graph shows HR increase during Exercise, and decrease during Recovery.
The solid vertical purple line is the software’s selection of the beginning of Recovery.

The vertical yellow line at the left side of the graph can be moved with the arrow keys. Move
the long yellow line to the visual beginning of recovery to re-confirm the HR Recovery
algorithm. Asyou can see, instructions are provided in the upper left of the display.

At the end of each minute in Recovery, the Heart Rate Recovery decrease is calculated and
reported. This example shows a cumulative 24bpm HR decrease for the first minute, 38bpm at
the end of the second minute, and 50bpm at the end of the third minute of Recovery.
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H. TWA (T-Wave Alternans)
The CardioScan Stress Test software allows for T-Wave Alternans analysis without the need
for special electrodes. Each beat is analyzed for TWA along each ECG Lead from the
beginning of the Stress Test to the end of Recovery.

Not found Demo 200902011 ]

HR TREND

He:

T ave Aleman type 1

Delta T Ampliude > 41 w
Total Change # of Beats > A l = " = ] ; ]
Baseline Wander< 1m0 ¥ estore onahee, —

The top portion of the display shows the HR trend. The light blue section represents the 6-
minutes of ECG displayed in the TWA analysis. The green vertical lines are the amplitudes of
each T-Wave. If TWA is detected, the green lines will change to red. The “Re-Analyse” button
in the lower right will allow the user to select the desired Lead. A double-click on the green
lines will display the enlarged ECG, with the Gain multiplied (see below).

Name: Walus
SD of the Twis EChy
Manf+] TWA from one beat to another 1950
Mawl-) TWA from one beat to another -200u
Mean TWA for a mirnute Bauv
Max T amplitude in & minute 123400V
Min T amplitude in a minute 10000

122 128
480 490 485 490 490 485 485 500 495 500 495 490 4
5ol 1165y 1osguy] b Y 126V IRV 17V e 103V 3ty LTy 35

i e R e R R R

PeBed | Mewbea | Ta8 | Movelet | MoveRin | Allbovelon | elltovefight | fuoBesene | Feven | P | owe
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. MAXIMUM
The top half of display shows the Max ST changes with the Absolute ST algorithm.
The bottom half shows the Max ST changes in the Delta ST mode for all 12 ECG Leads.

MaxMin Demo 200902011340 |5

Min M
HR:160bpm V5 ST:-3.86mm V. ST-1.34mm ST:-0.20mm

ST-1.39mm V6 ST-0.81mm

ST:-2.00mm ST0.83mm V: ST2.17mm

Delta ST:-0.46mm I Delta §T>-1.32mm VR Delta ST:0.90mm aVL Delta ST:0.17mm aVF Delta ST-1.07mm

Delta ST:0.29mm V2 Delta ST-0.98mm V3| Delta ST:-2.00mm V4 Delta ST--4.27mm V5 Delfa ST--4.91mm V6  Delfa ST--3.91mm

ﬁ

T

The screenshot below shows the resulting printable report. Max ST Averaged data is shown for
Baseline, Max HR, Max ST, and Recovery ECG for Absolute ST measurements. There is a long
rhythm strip for the Max ST Depression Lead at the bottom. At the upper right are graphs for
BP, METS, HR, and ST. The right side shows Max Delta ST for the 12-Leads.
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J. QTd (QT Dispersion)
The purpose of the QTd measurement is to bring clarity to borderline ST changes for female
Stress Test patients. Selecting this option will take the user to the Full Disclosure ECG
display. Use the arrow keys to move the yellow rectangle to the desired location. Press

“Enter” or double-click to access the review widow shown below.

ECG Strips Demo 200802011340

Tine 1543 G| B -| - Edi |
113 114 115 mi4 110 2 112 113 113 112
530 525 520 825 345 535 335 330 530 335
A3 | 203 1 B3
I | At ot
B 5 A B 0 A R W B W (N B N | S B P W N
m A LA AL i A S A e A . Rai LG SGH S
2re sl BEEsRaEEE N BT R nEas aa s eeEl EEesR SnE e R EEEE
aVL et
EE: U P ) A AL 3 0 G
Vi Wvﬂ_qu W‘W
VEieSuar fohae e U N T
V3 L ]
Va4 G S J//\
V3 = L \/\\_
- Mﬂ/ ‘[\w( MM
5 /s _F‘_QF'\I':S m.hm 1776 e QTd: 36 ms
Recovery Stagel 02:04 QTc: 430/ms Min QTc: 38?@5 QTcd: 50 ms Average HR- 113 bpm

[ SaveStips n Show bark l Printd 7D l Il A

QTd is the average of 3 successive beats. Move mouse arrow to the first green line near the
beginning of Q at the first beat. Click and the line will turn blue. Use arrow key to move this
blue line to the beginning of Q. Press the Tab key, and next vertical line will turn blue. Use the
arrow keys to move to the ECG Lead with the minimum QT interval. Press the Tab key. Use
arrow key to move third line (now blue) to the ECG Lead with the maximum QT interval.

Press Tab key, and repeat process for second and third beats.

QT Dispersion is reported at bottom of ECG Strip.
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Overview of Available Reports

The Stress Test software offers a number of useful reports. This section highlights the main
features of ten (10) such reports.

1. Summary Stress Test Report

This summary report displays five (5) data sections: 1) patient information; 2) numerical
data for exercise and recovery; 3) ECG at various stages of the stress test; 4) trends of
HR, ST and BP; and 5) a written section of detailed statements specific to each stress
test performed.

The numerical data section details the common data sets for stress tests, plus Workload,
RPP (HR * Systolic BP), Ventricular Ectopics, and Supraventricular Ectopics.

The ECG section shows the ECG Lead of maximum ST depression. It displays four (4)
different ECGs: 1) Pre-Test Baseline; 2) Peak Exercise; 3) Max ST Depression; and 4) Test
End.

The trend section selects the ECG Lead of Max ST depression, and then prints a time-
correlation graph of Heart Rate, ST, and Systolic / Diastolic BP.

The section for the written description of the Stress Test is physician-specific. Each
physician can choose his/her own format (paragraph or line-by-line) and data sets -
selected from a menu of approximately 15 data-set sentences. These preferences are
saved. Thus, when the physician selects his/her name in conducting a test, that
physician’s chosen written format appears on the report page. The physician can also
create a library of impressions and diagnosis, and then incorporate such statements into
the report. The physician can also add or delete text from the report in typical word
processing methodology.

Prior to printing the report, the physician or technician can review and edit the data
content. The summary report section can be changed. For example, perhaps the
physician wants a larger section for comments, impressions or diagnosis.
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SUMMARY STRESS TEST REPORT
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DALE Fax

T ext Doare: Text Type:

PHOLTN 13:40 EXERCISE STRESS TEST REPORT Treadumill (Brece)

Patent Diems Fd dree:

IIv: 20 0241 TO 6 Age: §5 DOB: QLOL' 1944  Fex: Male Hedght: 1750m Weizho: 80k
Phygcias: Docoard Fefemies: Decedd

Indication:

Aledi catiom:

Thereases for wrmin sties Exercize was Ooher ressons

Excrax TodSwmmmn

Phme Smge| Time [oml TimgSpeed |Grde |Worllead | HRE B FPF | VE |5VE | 3T Commrnt
e i) (B | @9 | METS) | ppm) | (g |F100) Viim)
F roict [ TH [iT] [F] ] = ] [] [EH
koo 1 [EET] [EET] B ] A ] 1] ] [EH
] PEEL] EEEL] £ ] i L ] [] [EL
3 [EET] LEET] 35 L4 o 3 1] ] -1
4 PEED] 1T [ i i ] [rF ] ] %
H LEEL] [EE L] -5 B |14 =7 L] L] ENY,
[ [REE] PR -0 o] E] T ] 1 [ i)
Hezzavery LEEL] ] [F] [T ] [] L] -1
[T T | [ ] 13 K] ] ] S
[TEL] pT] [ f | o ] [] 4.3
[EEL] ] [F] i L] (] [] EE]
[TEL] a0 [ f | P ] [] S
dil=a ] [F] i il (] [] A
B T e T The e —_— —_—
- . T meem) HF{bpee) EPjramFg)
LE 1] 1744 [ 2
T EnT. [En T [T IET.
X spodrth i a1 - 1
i ’ B 2 -
AL | | et oyl e o Y111 Pl = e | |
T E L T l|ll| f i.
L1 LTI =71 1 -] ] . _ _ -
T dz= sk in E L

OONCL TSTON

The Brece protece] was wued for thix Screex Text. The total duraton of Exercie tme waz 17:44,a0d was cerminaced xt soazed.
The mavimem MFTS worklead waz 1.5 MFTS.  Feetng Heare Face was 56 bpm, and incressed oo 3 mavimems Heart Race of 167
bpm. The Afay AR of 162 represeses 17304 of the Target Heart Race of 131 bpm (Scage § ar O1:26) (16:26). At ]-miwwes poxt
exercize the Heart Race decreased 17 bpm from 151 to 179, The Heart Face at end of recovery was 87 bpm. Afax 5T Dheprecion was
~3.71 meme i V'S it Seage § Exvercize. Toral SVE bears were 1. with 8 5V.Fueex. The minimem Bloed Prezare at rest was 00 mmHz.
The reavon for termizaties Exercize was Qcher reasoes.

Plyziciae Confirmacion:

Tz wd Be b IR11EI3 Cgrreig i WTI-IEE, S i el Ve 4.8 T e Sl M e Swi Te i B 3TIEAD 1LEHAT

Page | 27



2. HR (Heart Rate) Recovery Report

This report is presented in three (3) sections. The top section displays the most
important relevant data during the stress test.

The graph section shows detailed trends for the Max ST depression and the Heart Rate.
The Heart Rate graph displays vital information, such as Heart Rate Recovery after Peak
Exercise. The first dotted vertical line shows the exact start time of Heart Rate
Recovery. The next three dotted lines are one, two, and three minutes into recovery.
The numbers at the top of the dotted vertical lines represent the accumulated heart
rate decrease each minute after the beginning of recovery. The bottom numbers
display the one-minute changes in recovery.

The ECG section selects the ECG Lead of Max ST depression. The user can select either
the Absolute or Delta ST algorithm. The J-point or ST-point algorithm can be selected by
the user. The user can also choose the number of MS past the J-Point for both ST
measurements and ST Slope. This section prints the ECG at: 1) Pre-Test Reference; 2)
Max ST; 3) Recovery at 1-minute; and 4) Recovery at 3-minutes.

HE RECOVERY REPORT General Hospital
Patient: Demo 65 Male 175am Slke Bruce Total Test Time: 23:40
ID: 200402041706 Sanupling:1000Hz Max HR: 162 bpm, 123% of Target HR 131 bpm.
T est Date: (2/01/2009 13:40 Filter: ADSFilter Main Filter Max BP: N/A mndffg  Max Woddoad: 20.50 METS
The reason for ternsinating Exercise was Otherreasons Max 5T Depression was -3, 71 mmin V5 at §iage 6 Exarcise,
- STimm) Vs
4
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] L
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o
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Y
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EOE Total Delta Remvery HR. , ZAI asl ED.
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Tazst Bal: MiWix Caprichs 19752000, AlRizhey Bovorved. Vemiemsd ol Phaicias Mast Bivicw Dnsw. Trimacd: 050772011 HATAL
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3. Maximum Significant EGG Data Points

This report clearly highlights the significant ECG events during the Stress Test, and
reports both the Absolute and Delta ST algorithms.

The top section includes the Target HR, Max HR, % of Target HR, Max ST, and METs.
Also included are graphs of BP, METs, HR, and ST.

The large ECG section shows the three (3) ECG Leads with the Max ST using the Absolute
ST algorithm. The ECG data is printed at Baseline, Max HR, Max ST, Recovery at 1-
minute, and Recovery at 3-minutes. Below this is the rhythm ECG (V5) at the time of
Max ST Depression.
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4, ECG Strips

The software allows for many forms of ECG Strip print-out. The example that we show
is of an auto-generated one at the exact time of transfer from Peak Exercise to the
beginning of Recovery. This is a rhythm ECG Strip of all the V-Leads.

ECG STRIPS General Hospital
Patient Demo 65 Male 175cm Sl Recovery Bruce 1000z
ID: 200402041706 148bpm Stage 1 2.0’k ADS Filter
T est Date: 02/01/2009 13:40 20IMETs 00: 02(1 7:46) 0.0% Main Filter
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5. Full Disclosure ECG
In light of the fact that DMS possesses the original patent for Full Disclosure in Holter,
we have incorporated various formats of Full Disclosure into our Stress Test software.
Any ECG lead can be selected. Various time frames can be selected per page of print-
out. The 7.5 and 15.0 minute formats are the most popular.
At a quick glance, one can view the entire arrhythmia picture. In the event of a
significant ST segment depression, the complete pattern of ST activity can be reviewed
in less than five seconds. Viewing options include screen display mode, as well as report
print-outs.

FULL DISCLOSURE General Hospital

Patient: Demo 65 Male 175em Slkg Bruce Total Test Time: 23:40

ID: 200402041706 Sampling:1000Hz Max HR: 162 bpm, 123% of Target HR. 131 bpm

Test Date: 02/01/2009 13:40 Filter: ADSFilter Main Filter MaxBP: N/A mmiflg  Max Worddosd: 20.50 METS

The reason for terminating Exercise was Otherreasons Cain:L ow Max ST Depressian was ~3. 7l mmin V5 at Stage 6 Exercise
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6. T-Wave Alternans (TWA)

Every DMS Stress Test system includes T-Wave Alternans analysis functionality. DMS’
approach to TWA is one of Full Disclosure. The user can see the amplitude of each and
every T-Wave. The entire review process takes less than 30 seconds. The TWA report is
the actual ECG with the gain increased for visual validation.

TWA General Hospital
Patient: Demo 65 Male 175am 80k Recovery Bruce 1000H=
ID: 200402041706 122bpm Stage 1 2’ ADS Filter
Test Date: (12/01/2009 13:40 TIMETs 01:27(1%:11) 0.0% Main Filter
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7. J-Point and ST Review

The entire Stress Test can be fully reviewed in less than one minute. All 12-Leads can be

viewed for any significant J-Point or ST changes. Instant 12-Lead ECGs can be viewed
and printed.

A mouse click or press of the keyboard arrow key will move a vertical cursor from
minute-to-minute of the Stress Test. The ECG graphs displayed represent the averaged
ECG at the end of each minute. The current ECG is superimposed over the Baseline ECG
for each Lead, so that the change in J-Point and ST Level is immediately seen.

STScan Demo 200902011340 S
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8. Graded Exercise Summary Report

On a single print-out, the ECG progress for all 12-Leads can be viewed. For each ECG
Lead, the user can review the Baseline ECG, the Peak Exercise ECG, the Max ST ECG, and
the End of Recovery ECG.

For data validation purposes, the user can view the vertical markers for each PR Baseline
maker, J-Point marker, and ST Sample Point marker. The analysis also provides the
Time, Heart Rate, Blood Pressure, METS, ST Level, and ST Slope.

CRADED EXERCISE SUMMARY REPORT General Hospital
Patient: Demo 65 Male 175cm 8Silkg Bruce Total Test Time: 23:40
ID: 200402041706 Sarapling:1000Hz MaxHR: 162 bpm, 123% of Target HR 131 bpm
T ast Date: (02/01/2008 13:40 Filter: ADS Filter Main Filter MaxBP: N/A mmffg  Max Worddoad: 20.50 METS
The reason for terminating Exercise was Other reasons Max ST Depression was -3.71 numin V¥ at Stage 6 Exercise.
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9. ST Stage Report

In addition to the aforementioned Graded Exercise Summary Report, the DMS Stress
Test System also provides an ST Stage Report. This report can display the end-of-minute
averaged ECG for every minute and exercise stage, for all 12-Leads.

Included are Heart Rate, % of Target HR, Blood Pressure, METS, ST Level and ST Slope.

5T STAGE REPORT Gene ral Hoapital
Patient: Demo 65 Male 175om Sz Bruce Total Test Time: 23: 40
ID: 200402041706 Sampling: 1 000Hz MaxHR: 162 bpm, 123% of Target HR 131 bpm
Test Date: 02/01/2009 13:40 Filter: ADS Filter Main Filter MaxBP: N/Ammiffg  Max Woddoad: 20.50 METS
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10. Trend: ST/HR Loop Report

This report shows the relationship of Heart Rate and ST Level during the Stress Test.

Significant ST deviations that cause the ST/HR Loop to go below a “0” horizontal

baseline value should be carefully reviewed, according to relevant published medical

literature
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In addition to the reports highlighted above, it should be noted that the DMS Stress Test

System provides significant additional report functionality, such as QT Dispersion (for
borderline female Stress Tests).
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List of Selected Keyboard Shortcuts

Below is a summary of useful shortcuts. With the exception of the F1 key, all other shortcut
commands are used solely when performing the Stress Test.

F1 New Patient: Opens the New Patient data input window. Can be accessed from either the

Home or Patient Database tabs.

F1 Pretest: Enter the Pretest Phase of the Stress Test. Note ECG color change. ECG waves
begin to be recorded.

F2 Exercise: Enter Stage 1 of the test. ECG will change in color. Each subsequent click of F2 will
proceed to the next stage. Note: It is not recommended to manually control the exercise stages
by clicking on F2, as this may interfere with the protocol time settings.

F3 Recovery: Enter the Recovery Phase. The treadmill / ergometer will come to a stop. Speed
and grade will become zero. ECG will change in color. ECG is still being recorded.

F4 End: The test is concluded. ECG waves can be viewed but are not recorded.

F5 Hold: This will “hold” the current station. The present speed and slope will be maintained.
The test will not return to the preset protocols until F5 is clicked again.

F6 Comment: This allows for physician comments to be inserted. They will appear in the final
report.

F7 BP: Click F7 to manually input blood pressure. BP should be measured at every stage.
F8 Mark: The displayed ECG and time will be recorded for further analysis.

F9 Print: Click to get a real-time printout of ECG strips. Note: Every protocol has its own preset
auto-print time, usually at the start of the Recovery Phase.
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Notices

This Stress Test system is designed and manufactured according to the specific
requirements and regulations of the relevant government agencies involved. The software,
structures, and components of the system must not be modified unless authorized by the
manufacturer.

The emergency stop button of the treadmill should be tested at least once every week in
order to ensure that it is functioning properly. The exercise device must have an
independent power outlet.

It should be noted that any Stress Test involves potential risks to the patient. These include
abnormal blood pressure, fainting, and disorders of the heart, among others. Required
medical equipment (e.g., defibrillator) and medicine should be present at all times.

Please ensure that the appropriate number of operating personnel is present to perform
the Stress Test, as well as handle any potential emergency that could arise.
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How to Contact Us

DM Software (Main Office)
P.O. Box 3109

290 Kingsbury, #3
Stateline, NV 89449
United States of America

Phone: (775) 589-6049
Fax: (714) 953-0260
Email: info@holterdms.com

DM Software (Support Office)
360 E. 1* Street, #631

Tustin, CA 92780

United States of America

Phone: (714) 953-2653
Fax: (714) 953-0260
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