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Introduction

1 Introduction

1.  The User Guide (UG) is designed for customers and engineers working with AngioScan-01
Diagnostic Complex of Cardio-Vascular System State (further "AngioScan device" or
"AngioScan").

2. The User Guide contains all necessary information about operation and technical characteristics of
the device, about its preparation for work and exploitation rules. The information is important for use of
all technical options of the device and its right exploitation. 

3. The device is designed for use by specialists after they study the User Guide.  
4. As the device is being updated all the time, there might be some slight changes not reflected in the

present User Guide. 

1.1 Technical Specifications

General Technical Specifications 
The complex corresponds to technical requirements TU 9442-001-30577-000009020-2008, GOST Р
50444 and to design documentation's set.
The complex runs under IBM PC with minimum system requirements:

- Operating System - Windows 98/NT/2000/XP;
- Processor - Pentium III 500 MHz and over;
- Random Access Memory (RAM) 128 MB;
- Video Card SVGA Hi-Color 1024ґ768 8 MB or more;
- Color printer;
- Not less than 800 MB of free hard disk space;
- One free serial port and two USB ports;
- CD-ROM.

Basic parameters and dimensions
Number of channels for receiving and registering of two input signals - 2;
Primary transmitter is based on optoelectronic pair;
Range of input voltages, LEV, 5 - 100;
Channel noise level must not exceed mV, 100;
Frequency range of input signals, Hz, 0.5-130;
Unevenness of amplitude-frequency characteristics should be %, -30 to +5;
Supply voltage, V, 220. Power supply of primary conversion is to be done via personal computer;
The power consumed by the complex must not exceed VA 1.5;
Overall dimensions of the converter unit are, mm:
             - Width - 60;
            - Length - 75;
             - Height - 15.
Weight of the unit converter is, kg, 0.5.

1.2 Package list

AngioScan-01
device

1

Photoplethysmograp
hy sensor

2

Interconnecting
cable (mini USB)

1

Basic Software (CD-
ROM)

1
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Instruction manual 1

1.3 System Requirements

AngioScan software runs under the following operating systems:

Operating
System

32-bit 64-bit

Windows XP

Windows Vista

Windows 7

Windows 8

1.4 Operating Restrictions

1.  As there might be significant temperature fluctuations in stocks and working premises, received from
the stock AngioScan device should be kept packed for several hours (not less than 2 hours) in normal
conditions.

2.  If AngioScan device was stored in high humid area, it should be kept packed for 6 hours in normal
conditions.

3.  When unpacking AngioScan device, check its completeness in accordance with the specification.
4.  The tests should be performed 1 minute or more later, after switching on the AngioScan device

connected to computer via USB port.

1.5 Warranty

"AngioScan-Electronics" Ltd. guarantees an excellent performance of AngioScan-01 device for 24
months since the date of sale to a consumer, if all conditions and rules of exploitation, transportation
and storage are observed as specified in instruction manual. During the warranty period, the
manufacturer provides free repair of the device in case of any malfunction being the fault of the
manufacturer.

1.6 Developers Information

"AngioScan - Electronics" LLC. 

16, Baumanskaya, Moscow, 105005 , Russia
Tel. +7(495)662-1150
E-mail: info@angioscan.ru
Web: www.angioscan.ru/en 

http://www.angioscan.ru/en 
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1.7 Certificate in Regulatory Compliance
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1.8 FSR Registration Certificate
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1.9 Patent Certificate for Invention
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2 AngioScan Software Installation

Several versions of AngioScan  software can be installed on one PC. Software updates are available via
Internet.

When updating the software, the installer checks already installed versions of AngioScan software and
proposes to transfer working environment of existing version to the updated one. Working environment
contains AngioScan setting files. The user's database is one for all AngioScan software versions, it
cannot be changed during the installation of a new version neither deleted during the uninstallation.

Onwards you will be proposed to delete old AngioScan software versions.
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AngioScan Software Installation

2.1 USB Driver Installation

The driver will be installed automatically during the AngioScan software installation. In case of error,
window of driver's installer will remain on screen.

AngioScan device can be connected or disconnected from computer. It is preferable to connect the
device to computer after software and driver installation, as in this case "Found New Hardware" dialogue
will not appear. If the device is connected before software installation, the "Found New Hardware"
dialogue will appear. Close the dialogue without performing any action. 
 
It might take some time (several seconds) to connect USB device after driver installation so that the
system could initialize device's parameters. During that time the device will not operate. 

If the driver is already installed, the system will check its version. If the installed driver has later version
than the being installed one, the system will not perform any action. Otherwise the installed driver will be
updated. 

Usually, the system restart is not needed after driver installation. However, in case it is needed to restart
the system, 
the corresponding messages will show up. 

Driver installer is available after software installation as well: there is an icon "USB Device Driver
Installer" in AngioScan folder. If the problems occur during driver installation, this installer will help to
manage them. 
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Quick Start

3 Quick Start

· Install the AngioScan software on your computer without connecting the device to the computer. For
more details about software installation, see  AngioScan Software Installation.

· Connect the device to USB-port with a PC cable included in the package. The system will ask you to
install the driver for USB-device found. The driver is located in USB_Driver folder of AngioScan
installation folder. 

· Connect the sensors to device connectors. 1st channel sensor is enough for conducting PPG Contour
Analysis and Pharmacological Test , 2 sensors are necessary for Occlusion Test performance. 1st
channel connector is on the left side of the device.

· Run AngioScan program by clicking the icon:

The window of AngioScan program will appear: 

There are "Database" and "Measurements" windows in the main window of AngioScan program. There
are tabs with the names of medical tests, that can be performed by AngioScan device, in
"Measurements" window.

It is necessary to select a patient before test performance. If a patient is not registered in Database yet,
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it is necessary register them before the test. 

Add a new patient to Database. 

Go to "Patients Database" window. To do so, click the header or toolbar button of the main window. 

"Patients Database" window will activate. Click "New" toolbar button:

The dialogue will open, where it is necessary to enter patient's data. Fields in bold are must-fill (except
"Patient ID" field):
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Quick Start

Patient's height is indicated in centimeters.

After filling the dialogue fields click "OK" button. The dialogue will close, the patient will be registered in
the database, and "Measurements" window will activate.

Performance of PPG Contour Analysis
Performance of Occlusion Test
Performance of Pharmacological Test

3.1 Use of AngioScan with laptop

Please note, if AngioScan device is connected to laptop or netbook, laptop’s power supply may

cause severe interference to the device’s photo-sensor. 
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Sensor signal with

interference 

Sensor signal without

interference 

The interference to sensor signal is likely to make the results unreliable, so it is highly recommended to
disconnect a laptop/netbook from the mains supply during the test. Please note, that the power
supply should be disconnected from the outlet, not from the laptop/netbook. If it is impossible to
disconnect the laptop from mains supply, you should place its power supply as far away as possible
from the AngioScan device and its wires. 

In AngioScan settings, there is an option "Display warning before test starts if notebook is connected to

the power outlet". The option is set by default and the warning appears before the test starts (the
program automatically recognizes that the operation is being performed on the laptop connected to the
mains supply).

3.2 Performance of PPG Contour Analysis

Requirements for preparing to the test:

The test can be conducted at any time of the day. However, if the purpose of test performance is to
evaluate the effectiveness of the current treatment (for example, hypertension, heart disease, diabetes),
it is better to conduct test in the morning in order to eliminate the influence of circadian daily rhythms.    

1. Tobacco smoking,  intake of vaso-active drugs, intake of  caffeine,  alcohol  or  other  stimulants,  heavy
physical activity should be stopped one day before the test.

2.  The patient should rest in a warm, darkened, quiet room for at least 10 minutes before the test starts.
 

3. The test  should be conducted either in supine or sitting position. The hand  should  be  placed  at  the
heart level. The test results recorded in sitting or supine positions are different. Especially it concerns
time intervals.  This is due  to  changes  in  transmural  pressure  of  aorta  and  arm  arteries.  During  the
dynamic estimation of the contour analysis parameters, the tests should always be performed on one
hand.  In  this  case  the  right  hand  is  preferred  due  to  the  angioarchitectonics  features  of  blood
circulation in brachiocephalic area. The test should be conducted in a warm, darkened, quiet room.

Add a patient to the database,  if he has not  been not registered yet,  or select  the registered patient  by
double clicking his data. 

Activate "Measurements" window by clicking its header or its button at main window toolbar:
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Quick Start

If in "Measurements" window the "Contour Analysis" tab is not activated, click it:

Put on the sensor of the 1st channel (the one connected to the left device connector) on index finger of
the right hand so that the sensor's wire was on top. During the standard test the patient should sit in a
relaxed position, the hand with a sensor should be placed on a table. The patient should not move during
the whole test. 

In "Measurements" window the graph of patient's pulse waves will be displayed:

Wait for a few seconds until the waves become more stable and then click "Record" toolbar button or
press F9 key. The data recording will start:  

When the test is complete the following message will appear:
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To save test results in database click "Save" toolbar button: 

The dialogue will appear where one can enter a comment to the scan:
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Quick Start

3.3 Performance of Occlusion Test

Requirements for preparing to the test:

1. The test is to be performed in the morning, on an empty stomach. 

2. Tobacco smoking, intake of vaso-active drugs, intake of caffeine, alcohol or other stimulants,
moderate and heavy physical activity should be stopped one day before the test.

3. The patient should rest in a warm, darkened, quiet room for at least 15 minutes before the test starts.
 

4. The patient should lye on his back on a couch. The hands placed along the body. The test should be
conducted in a warm, darkened, quite room.
Add a patient to the database, if he has not been not registered yet, or select the registered patient
by double clicking his data. 

Activate "Measurements" window by clicking its header or its button at main window toolbar:

If in "Measurements" window the "Occlusion Test" tab is not activated, click it:

Put on the sensor of the 1st channel (the one connected to the left device connector) on index finger of
the right hand so that the sensor's wire was on top. Likewise, put the sensor of the 2nd channel on the 
index finger of the left hand. The cuff is put on the forearm of the left hand for performing the occlusion
test. In the initial state the cuff is not inflated.

During the standard test the patient should sit in a relaxed position with hands placed on a table. The
patient should not move during the whole test. 

In "Measurements" window the graph of patient's pulse waves will be displayed:
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Wait for a few seconds until the waves become more stable and then click "Record" toolbar button or
press F9 key. The data recording will start:  



20

© 2014 AngioScan-Electronics LLC

Quick Start

In the very top of the window, under the toolbar, there is a status bar where the information about current
test phase is given.Approximately 1 minute after the beginning of the test "Occlusion Test can be
started" message will appear in the status bar. Then it is necessary to pump air into the cuff until the
pressure is 220-240 mmHg and maintain this pressure throughout the occlusion phase. During the test,
graphs in measurements window will look like it is shown on the following picture:

Occlusion test lasts for approximately 5 minutes. When test is over, the cuff should be quickly blown
out. When AngioScan recognizes termination of the occlusion phase, "Waiting for data after occlusion
test" and then "Evaluation of data after occlusion test" messages will appear in status bar. 

When the test is complete, the following message will appear:
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To save test results in database, click "Save" window toolbar button:

The dialogue will appear where it is possible to enter a commentary to the scan:
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Quick Start

3.4 Performance of Pharmacological Test

Add a patient to the database,  if he has not  been not registered yet,  or select  the registered patient  by
double clicking his data. 

Activate "Measurements" window by clicking its header or its button at main window toolbar:

If in "Measurements" window the "Pharmacological Test" tab is not activated, click it:

Put on the sensor of the 1st channel (the one connected to the left device connector) on index finger of
the right hand so that the sensor's wire was on top. During the standard test the patient should sit in a
relaxed position, the hand with a sensor should be placed on a table. The patient should not move during
the whole test. 

In "Measurements" window the graph of patient's pulse waves will be displayed:
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Wait for a few seconds until the waves become more stable and then click "Record" toolbar button or
press F9 key. The data recording will start:  

Approximately 1 minute after the start of the test the patient can take the medicine which effect is test's
subject. 

Duration of pharmacological test is to be defined by physician according to the results of medicine's
effect analysis. There is no automatic completion of the test. To stop test performance click "Stop"
toolbar button or F10 key :
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Quick Start

To save results in the database click "Save" window toolbar button:

 
The dialogue will appear where it is possible to enter a commentary to the scan:
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4 AngioScan Medical Tests

4.1 PPG Contour Analysis

4.1.1 Patient preparation requirements

1. The testing can be conducted at any time. However, when the purpose of the study is to evaluate the
effects of a therapy (for instance, therapies for treating hypertension, heart disease, or diabetes), the
testing should be done in the morning in order to eliminate the influence of circadian rhythms on test
results. 

2. Smoking, vasoactive drugs, caffeine, alcohol, and other stimulants, intense physical activity should be
avoided one day before the testing with Angioscan. 

3. Immediately before the testing, the subject should rest for no less than 10 minutes in a warm,
darkened and quiet room. 

4. The testing should be done either in the supine or seated position. The patient’s hands should be
placed at the heart level. The test results recorded in the supine or a seated position have marked
differences. This is due to the changes in transmural pressure in the aorta and the arteries of the arm.
When the contour analysis is performed from time to time in order to monitor the changes in the
measured parameters, the testing should be done on the same hand. In this case, the right hand is
preferred due to the anatomy of the arterial vessels. 

An example of the data collected during contour analysis in different positions of the patient.

The diagrams below demonstrate the importance of adherence to the patient preparation requirements
above. The diagrams show the signals recorded from the same subject in the seated and the supine
positions. In this example, all of the observed differences are due exclusively to the effect of orthostasis 
(i.e., the patient's position) on the patient’s hemodynamics.
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AngioScan Medical Tests

4.1.2 Test procedure for contour analysis

The test procedure consists of the following steps: 
1. Measure arterial blood pressure with a certified device based on the standard oscillometric method. 
2. Open the "Patient Database" tab in "AngioScan" and add a new patient by clicking on "New". Fill in

the fields: name, date of birth, gender, height and comments. Save the new patient data by clicking
"OK". This needs to be done only once for each patient. After doing so, all future test results for each
previously saved patient profile will be stored in the database. 

3. Open the "Measurements" tab and select "Contour Analysis." Enter the blood pressure measured in
Step 1 in the appropriate fields. 

4. Place the optical sensor on the index finger of the right hand such that the sensor cable is on the
same side of the finger as the finger nail). The sensor connected to Channel 1 (Ch1 on the device)
should be placed on the right hand.

5. If the sensor is placed correctly, the moving pulse waves will be displayed. Make sure that the "Level"
is in the range of 4 to 60, and the parameter "PI" is over 1%. Otherwise, the test results are not
reliable.

6. To start data recording, press "Record". After collecting 30 undistorted pulse waves, the test will
complete automatically. Click "Save" button to save the recorded measurements in the patient
database. 

4.1.3 Contour test limitations

When conducting the contour analysis, it is important to visually monitor the pulse waves for the
presence of cardiac arrhythmias. If any significant arrhythmias are present, the heart rate variability
estimate can be unreliable. 

An example of test data of a patient with severe arrhythmia.
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4.1.4 Contour analysis test results

HR - Heart Rate 

SI - Stiffness Index 

SIr - Reference Stiffness Index 

RI - Reflection Index 

AIp - Augmentation Index 

AIp75 - Augmentation Index at HR=75 

AGI - Aging Index

VA - Vascular Age 

ED - Ejection Duration 

PD - Pulse Duration 

% ED - Ejection Duration Percent 

T1 - Time to 1st Peak 

T2 - Time to 2nd Peak 

dTpp

QI - Quality Index

SPa - Systolic Pressure, Aortic  

Signal Level 

PI - Pulse Index 
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AngioScan Medical Tests

4.1.4.1 HR - Heart Rate

The pulse rate at the fingertip corresponds to the heart rate. The heart rate between 60 to 90 beats per

minute is considered normal [Braunwald's Heart Disease, 9th ed, 2012]. When evaluating the results of

the heart rate measurements it is important to consider the presence of the diseases that can lead to
changes in the heart rate and the therapies that can cause a reduction in the heart rate (for instance, the

beta-blockers). 

An example of a clinical application of the heart rate parameter monitoring is during orthostatic test. To
evaluate the effect of an orthostatic test on the heart, the contour analysis of the pulse waves in the

supine position and after standing up should be conducted. The magnitude of the difference in the heart

rate before and after standing up reflects the impact of the body position on the cardiovascular system.

This allows one to assess the functional status of the regulatory mechanisms and the vagotonic

reactions. The pulse rate analysis also provides information about the fitness level of the patient and aids

in the detection of orthostatic hypotension. 

Differences between the heart rate in the supine position and after standing up: 

· 0 to 12 beats per minute (bpm) – healthy trained people; 

· from 13 to 18 bpm - healthy untrained people; 

· more than 20 bpm – excessive stress on the cardiovascular system indicating cardiovascular disease

or orthostatic hypotension. 

4.1.4.2 AIp - Augmentation Index, peripheral

Peripheral augmentation is calculated as the difference between the amplitude of the second and that of
the first systolic peaks of the pressure pulse wave recorded during the contour analysis. Augmentation
index (AIp) is expressed as a percentage of the pulse pressure. This parameter reflects the contribution
of the reflected pressure waves to the arterial blood pressure and identifies the type of the pulse wave.
There are three types of pulse waves: A, B and C.

Augmentation pressure is the difference between the pressure of the first (T1) and second (T2) systolic
peaks of the pressure pulse wave. Augmentation pressure increases significantly with increasing arterial
stiffness causing an increase in the central arterial pressure and an increase in the afterload on the
myocardium of the left ventricle. 

AIp index is calculated according to the following formula: 

AIp = 100% * (D [T2] - D [T1]) / D [Tmax] 

where D [Tn]  is the amplitude of the pulse wave at time Tn. 

The Type C pulse waves are typical for young people with healthy cardiovascular system. The Type C
pulse waves are formed when the blood vessels are healthy and elastic, and when the reflected pulse
waves reach the heart during the diastole or late systole. In this case, the maximum pressure of the
direct pulse wave is much greater than the maximum pressure of the reflected wave. The augmentation
index of the pulse waves of this type has a negative value. 

When the arterial stiffness increases as a result of aging or disease, the reflected pulse waves reach the
heart during the systole. For instance, with age, the maximum pressure of the reflected wave gradually
achieves that of the direct wave and forms the Type B pulse wave, which can be visually characterized
as having a plateau on the top of the pulse wave. In this case, the augmentation index value is near zero,
reflecting the comparable pressures of the direct and the reflected pulse waves. 

As the arteries continue to stiffen, the velocity of the reflected waves increases substantially. The
maximum pressure of the reflected wave becomes greater than the maximum pressure of the direct
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wave. As a result, the Type A pulse wave is formed with a pointed apex, corresponding to high pressure
augmentation. In this situation, augmentation index has positive value. The higher the stiffness of the
arterial wall, the greater the value AIp. 

In assessing the augmentation index, it is essential not only to look at its absolute value but also the
sign of the indicator. Some increase in vascular stiffness can occur in older healthy people with natural
aging process of the vascular system. Normal age-adjusted augmentation index values are presented in
the table below. 

Age The average value AIp, %

 
The lower interval AIp, % Upper interval AIp, % 

20 -4.67 -23.27 16.87 

30 3.03 -15.57 24.57 

40 10.73 -7.87 32.27 

50 18.43 -0.17 39.97 

60 26.13 7.53 47.67 

70 33.83 15.23 55.37 

80 41.53 22.93 63.07 
 

4.1.4.3 AIp75 - Augmentation Index normalized to heart rate of 75 beats per minute

A large amount of clinical evidence has been accumulated that demonstrates that the increase in
augmentation index is significantly associated with an increased risk of overall mortality and mortality
from diseases of the cardiovascular system, as well as with the risk of cardiovascular events

[Londonetal, 2001; Weberetal, 2005; Willus-Hansenetal, 2006]. 

Augmentation index depends on the heart rate. This is due to the fact that the first harmonic of the pulse

wave uses most (up to 60-70%) of the total energy of the heart muscle contraction. Therefore, the first

harmonic, and therefore, the pulse rate (or the heart rate) makes the most significant contribution to the

augmentation of pulse pressure. 

In order to compare AI values for different heart rates, aheart rate adjusted augmentation index AIp75 is
calculated. On average, when heart rate increases by 10 bpm, AIp decreases by 5%. This ratio is used

to convert an AIp value into AIp75. 
This parameter is useful, for instance, when taking several measurements over time in order to monitor

the change in the stiffness of the arteries during an antihypertensive therapy. 

4.1.4.4 CT - Pulse wave Contour Type

Depending on the pulse wave velocity and central blood pressure, pulse waves can be categorized into
three types A, B and C. 

Healthy arteries are elastic and the pulse waves, when reflected from the sites where major arteries
bifurcate, reach the heart after the aortic valve closure, during diastole and late systole, thus decreasing
the afterload on the myocardium of the left ventricle, and improving coronary perfusion. In such healthy
elastic arteries, the pulse waves are of type C. Type C pulse waves have two clearly visible peaks. The
first peak corresponds to the direct wave. The second peak, which is much smaller in amplitude,
corresponds to the reflected wave. This type of pulse wave is typical for young people, with no clinically
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significant disorders of the cardiovascular system. 

Type C pulse wave is characterized by the maximum of the reflected wave in the late systolic phase,
and its projection to the curve (yellow) is on a downward shoulder close to the time of closure of the
aortic valve. This type of curve is observed in young adults up to 30 years old with healthy cardiovascular
system. 

When arterial walls become stiffer, the pulse wave velocity increases. The reflected waves reach the
heart prior the closure of the aortic valve in the late systolic phase or mid-systole. This phenomenon is
known as an augmentation of pulse waves and is typical for the elderly patients with hypertension and
an increased stiffness of arteries. The pulse wave types in this situation are of types A or B. This form of
pulse waves indicates a significant increase in afterload on the myocardium of the left ventricle, and
interferes with the diastolic relaxation of the myocardium. At the same time, a decrease in the diastolic
blood pressure and an increase in the central arterial pressure occur, which is significantly associated
with an increase in stroke risk and renal failure in the elderly [Staessenetal, 2000]. This is due to the fact
that the vasculature of the brain and kidneys has low resistance, which makes them more sensitive to
large changes in blood pressure. Large changes in blood pressure are often observed in large vessels
such as the carotid and renal arteries. 
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Type B pulse wave is characterized by the maximum of the reflected wave in the middle of systole, and
the point of projection on the curve is almost the same as the global maximum of the pulse wave. This
type of pulse waves is often observed in patients older than 40 years. 
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Type A pulse wave is characterized by the global maximum of the pulse wave coinciding with the
maximum of the reflected wave. This type of pulse wave is observed in the elderly and in patients with
hypertension and other diseases of the cardiovascular system. 

4.1.4.5 VA - Vascular Age

Vascular age (VA) is a calculated parameter based on age index. In order to determine the age of the
vascular system, a study was conducted to correlate the biological age with the vascular parameters of
healthy subjects. This indicator is integral and provides a general assessment of the health of the
cardiovascular system. In addition, it is useful in communicating with patients, since it allows one to
easily explain the state of the patient’s cardiovascular system. 

The vascular age index is used widely (Takazawa). A similar algorithm for computing a vascular age
index is used in the device Pulse Trace by the American company Micro Medical. 

4.1.4.6 Stress Index

This parameter is known as the cardiovascular system stress index or as the Baevsky index. It is
applicable for the assessment of the heart rate variability. The parameter characterizes the state of the

regulatory system, which controls the cardiovascular system. Stress index depends on the general

health and fitness of the patient, and on the state of the baroreceptor system. The index is also useful

during orthostatic tests with changes in body position. 

The examples below show two procedures of conducting the test. 
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In this example, stress
index and heart rate
variability histogram
are typical for a
healthy person. The
heart rate variability is
due to the effect of the
breathing on the heart
rhythm, which adjusts,
beat-to-beat, to
maintain arterial blood
pressure. 

In this example, stress
index is very high and
heart rate variability is
highly limited. Such
test results are
characteristic of
patients with
overactive sympathetic
nervous system, or
with impaired nitric
oxide production, or
with artificial
pacemaker.

Stress index closely correlates with heart rate variability determined by an electrocardiographic Holter

monitor [Wong et al. 2012], during the day as well as in short periods of time (7 hours, 15 minutes)

[Luetal. 2009]. 

Reduction in heart rate variability is significantly associated with poor prognosis in patients with chronic

heart failure, type 2 diabetes and alcohol heart damage [vanRavenswaaij-Arts et al. 1993]. Heart rate

variability is used to stratify the risk of sudden death in patients with severe cardiac arrhythmias [Task

Force oft he ESC and the NAS of Pacing and Electrophysiology, 1996]. 

In experimental studies, it has been shown that the stress index was significantly associated with the

level of troponin in patients with acute coronary syndrome [Middleton et al. 2011]. In addition, reducing

the variability of the shape and amplitude of the pulse wave in time is associated with an increased

mortality in patients with acute coronary circulation and acute coronary syndrome [Middleton et al.

2011]. 

The index values of stress, such as heart rate variability, may have some age variations, without a

significant effect on the overall results of the study. 

In patients with pacemakers, especially with the pacemakers that are continuously regulating the

cardiac rhythm, heart rate variability is absent. In this case, the stress index figures are artificially

inflated. 
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In the absence of significant diseases of the cardiovascular system, a high index of stress can be

observed during a physical or emotional exhaustion. In such cases, a test should be repeated after a

sufficient rest period, for example, after a night's sleep. 

The index values of stress and functional status of compliance: 

less than

50 
Possible arrhythmias or artifacts caused by movement of the patient 

50 to 150 Stress level corresponds to the normal values 

from 150

to 500 
Increased levels of stress, including emotional stress, excessive exercise, fatigue 

500 to

900 
High levels of stress may be associated with severe psycho-emotional stress, prolonged
stress situations, diseases of the cardiovascular system

more than

900 
Very high levels of stress, reflects the marked reduction in the variability of pulse waves (is a
factor of poor prognosis in patients with heart failure, diabetes mellitus, severe heart rhythm

disturbances) 

 

 

4.1.4.7 SpO2 - Blood oxygen saturation

Oxygen saturation of hemoglobin oxygen is a vital index, the value of which is determined by: 

· Pump function of the heart, 
· The lung function to saturate the blood with oxygen, 
· State of hemoglobin (oxygen carrier). 

The normal value of oxygen saturation (saturation) hemoglobin oxygen varies from 96 to 99%. A drop in
hemoglobin oxygen saturation below 90% is considered as acute respiratory failure. 

Correct interpretation of this indicator requires the prior determination of the individual normal level. To do
this, take a few measurements over time. This will reveal the individual characteristics of fluctuations in
blood oxygen, and in the future will help to interpret the changes in this parameter.

4.1.4.8 SI - Stiffness Index

Stiffness index (SI) represents the average pulse wave velocity in the main resistive vessels such as the
aorta and its branches. 

The parameter is calculated and corresponds to the ratio of the length of the aorta to the time interval
between the maximums of the direct and reflected pulse waves (figure below). 
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Stiffness index = L (m) / T (s), where 

L - length of the aorta (calculated automatically from the patient’s height); 

T - the time between the maximum amplitudes of the direct and reflected pulse waves. 

Stiffness index score is based on the determination of the  time  interval  between  the  early  (direct)  and

late (reflected) systolic waves. This  original  pulse wave signal  is transformed mathematically in order to

obtain its high-frequency components. 

The physiological significance of the stiffness index is to evaluate the velocity of the pulse wave from the

heart to the site of pulse wave reflection. With the increase in the stiffness of the large resistive vessels,

especially  in  the  aorta,  the  pulse  wave  velocity  increases,  which  is  reflected  in  the  increase  in  the

stiffness index. When the aorta is elastic, the stiffness index in the range of 5 to 8 m/c, and in cases of

increasing the rigidity of the aortic wall can be up to 14 m/c. 

Stiffness  index  is  highly  dependent  on  the  age  of  the  patient.  In  elderly  patients,  the  walls  of  blood

vessels  undergo the process of fibrosis (Table). Also, this parameter has a significant influence  of  the

blood pressure. In patients with high blood pressure, the stiffness index increases. 

Age, years 

Average pressure, mm Hg 21 - 40 41 - 54 55 - 69 

67 - 86 6,7 ± 0,37 7,3 ± 1,74 9,7 ± 2,11 

87 - 95 7,0 ± 0,92 8,1 ± 1,57 10,0 ± 1,38 

96 - 117 7,2 ± 1,25 8,7 ± 1,40 10,4 ± 1,79 

Note: The mean arterial pressure is calculated with the formula: 

DBP + 1/3 (SBP - DBP), where 

DBP - diastolic blood pressure, 

SBP - systolic blood pressure. 

Stiffness index correlates well with the pulse wave velocity (PWV, pulse wave velocity) [Millasseau et al.
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2002, 2003]. Currently, PWV is the "gold standard" of the assessment of vascular wall elasticity

[Laurent et al. 2006]. 

It was shown large prospective studies that an increase in pulse wave velocity is significantly associated

with an increased risk of total and cardiovascular mortality in the elderly [Meaume et al. 2001; Sutten,

Tyrrell et al. 2005; Mattace-Raso et al. 2006], patients with hypertension [Laurent et al. 2001, 2003;

Boutouyrie et al. 2002], type 2 diabetes mellitus [Cruickshank et al. 2002], kidney disease [Blacheratal.

1999], as well as in the general population [Willum-Hansen et al. 2006]. 

The stiffness parameters of the vascular wall, such as the pulse wave velocity and the augmentation
index, are among the tests used when evaluating subclinical organ damage in hypertension, as well as 

in the prognosis of these patients [Laurent et al. 2006]. 

4.1.4.9 RI - Reflection Index

Reflection Index (RI) is used to assess the contribution of the reflected component to the pulse wave.

This indicator is defined as the ratio of the maximum amplitude of the reflected wave to the maximum

amplitude of the direct wave, expressed as a percentage: 

Index reflection = (B / A) x 100%, where 

B - the maximum amplitude of the reflected wave; 

A - the maximum amplitude of the direct wave. 

In contrast to the rigidity index, which characterizes the state of the main resistive blood vessels such
as the aorta and its branches, the reflection index is used to assess the tone of the small muscular

arteries. The reflection index can be useful in determining the spasm of small peripheral arteries, as a

component of the pathogenesis of hypertension and chronic heart failure. The normal values of the

reflection index do not exceed 30%. When the reflection index rises to 50% or higher, it is indicative of a

high tone of small muscular arteries. 
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4.1.4.10 AGI - Aging Index

Aging index (AGI) is an indicator of the relative amplitudes of the various components of the pulse wave.

One of the research methods used in calculating AGI is a mathematical analysis  of the features of the
derivatives of the pulse wave. The various components of the pulse wave are most easily observed in the

second time derivative of the pulse wave. 

The graph of the second derivative of the pulse wave has 5 distinct components (peaks): 

· A – an initial positive peak; 

· B – an early negative peak; 

· C – a middle “increasing” peak; 

· D – a late “decreasing” peak; 

· T – a positive diastolic peak. 

Mathematical derivative of the pulse wave at [Korpas et al. 2009]. 

The age index (AGI) is calculated as the difference between the amplitude of the early negative peak and
those of the other components to the amplitude of the initial positive peak: B-C-D-E / A [Hashimoto et al.

 2005; Takazawa et al. 2007]. 

The age index is also used to assess the ratio between the direct and reflected components of the pulse

wave, and can be either positive or negative. This index is highly correlated with the blood pressure and

the heart rate [Hashimoto et al. 2005; Simek et al. 2005]. Thus, an increase in blood pressure leads to

an increase in the age index. An increase in the heart rate leads to a decrease in AGI. Thus, at high

blood pressure the age index can be artificially high. When tachycardia is present, the AGI can be

artificially low. In addition, there are age-related variations of the age index. 
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Normal values of the age of the index based on age: 

Age (years old)  Female Male

20 - 30 -0.95+0.31 -0.91+0.23

30 - 40 -0.64+0.26 -0.86+0.28

40 - 50 -0.36+0.23 -0.57+0.28

50 - 60 -0.16+0.27 -0.20+0.30

60 - 70 0.03+0.26 -0.01+0.27

older than 70 0.18+0.29 0.00+0.32

4.1.4.11 ED - Ejection Duration

The duration of the systole or ejection duration (ED) depends on the heart rate. When the heart rate (HR)
increases, the duration of the cardiac cycle decreases as well as does the duration of the systole. The
faster is the pulse the shorter is the systole. For example, when the heart rate is 60 beats per minute,
an average duration of systole is 308 ms. The shortest and the longest durations of the systole at this
pulse rate are 288 and 328 ms, respectively.
At 100 beats per minute, the average systole duration is 244 ms and it ranges from 224 to 264 ms. 

In the above example, the duration of the systole in a healthy subject is 250 ms. 

The absolute value of the duration of systole is related to the anthropometric parameters of the patient



AngioScan Medical Tests 41

© 2014 AngioScan-Electronics LLC

and is used as a symptom of adverse changes when ED exhibits atypical values. 

4.1.4.12 %ED - Ejection Duration percent

The ejection duration percent (%ED) is the duration of the systole expressed as a percentage of the

duration of the cardiac cycle. This parameter determines the ratio of the duration of the systole and the

diastole in the cardiac cycle. The duration of the systole in healthy individuals should not exceed 40% of

the total duration of the cardiac cycle. The heart muscle is supplied with blood mainly during diastole. If

the duration of systole is increased significantly, it can lead to poor perfusion of the myocardium, which

is a risk factor of heart muscle damage. 

4.1.4.13 PD - Pulse Duration

The duration of the pulse wave is determined from the start of the pulse wave until its end. The duration

of the pulse wave corresponds to the pulse rate. The importance of this parameter is described in heart

rate. 

4.1.4.14 T1 - Time to 1st Peak

T1 is the time interval from the beginning of the pulse wave to the peak of the early systolic wave (or, the

direct wave). The parameter does not have an independent diagnostic value. The parameter is used for

the calculation of time intervals. 

4.1.4.15 T2 - Time to 2nd Peak

T2 is the time interval from the beginning of the pulse wave to the peak of the late systolic (or, the
reflected) wave. The parameter is used in calculations of the augmentation index. 
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4.1.4.16 dTpp

This time parameter is the time between the peaks of the direct (early systolic) and the reflected (late
systolic) waves. The longer is this time interval, the more elastic is the aorta. 

The parameter has a diagnostic value only when its values are either zero or negative (pulse waves of
types C and B). The parameter has no diagnostic value when the pulse waves are of the type A. 

 

4.1.4.17 QI - Quality Index

This parameter characterizes the percentage of the selected pulse waves from the total number of the

pulse waves that took place during the recording time. 
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4.1.4.18 SPa - Systolic Pressure, Aortic

This parameter corresponds to the level of blood pressure in the proximal aorta and brachiocephalic
vessels. Typically, in young people, without cardio-vascular disease, the blood pressure in peripheral
arteries (such as brachial artery) is slightly higher than that in the aorta and brachiocephalic arteries.
This phenomenon is due to the amplification of the pressure amplitude of the peripheral pulse wave, and
helps to maintain a constant blood flow rate to peripheral organs. 

With physical exertion or emotional stress, the heart rate increases and the amplification of the blood
pressure increases. This leads to a significant increase in the difference in pulse pressure in peripheral
arteries compared with that in the central arteries [Avolio et al. 2010]. 

With age or when the arterial stiffness is increased (such as during hypertension and other diseases of
the cardiovascular system), the speed of the reflected pulse wave increases. In this case, the reflected
wave overlaps with the direct wave. This significantly increases the pressure in the proximal aorta. In this
case, the peripheral blood pressure can be significantly lower than the central blood pressure. 

An increase in the blood pressure in the arteries supplying the brain is a main factor in the remodeling of
large and small cerebral vessels. This substantially increases the risk of stroke, especially in older
people [Staessen et al. 2000]. 

An elevated central blood pressure increases the afterload on the myocardium of the left ventricle,
leading to hypertrophy and the relative decrease in heart tissue perfusion. With a simultaneous reduction
in the central diastolic blood pressure and an increase in the central pulse, which is typical for the
elderly, a decrease in coronary and renal blood flow occurs. These factors lead to an increased risk of
heart attack and kidney failure. 

Prognostic significance of central blood pressure has been proven in several large studies evaluating the
effectiveness of various combinations of antihypertensive drugs. (LIFE [Dahlof et al. 2002], CAFÉ
[Williams et al. 2006], REASON [DeLuca et al 2004], Strong Heart Study [Roman et al. 2007]). The
authors of these studies have shown that the central aortic pressure is a significant factor in determining
cardiovascular risk. In the elderly and those suffering from diseases such as hypertension and coronary
heart disease, systolic blood pressure in the aorta is more reliable than that obtained with a more
common method of blood pressure measurement at the brachial artery. Therefore, these patients require
monitoring of central blood pressure, both for risk stratification, and for assessing the effectiveness of
therapy. 

4.1.4.19 PI - Pulse Index

This parameter reflects the strength of the pulse wave signal. A high quality pulse wave signal is

obtained when PI value exceeds 1%. Smaller values of this index are often associated with a low

temperature of the hand (temperature <30°C). The dry heat is optimal for warming up the extremities. 

Other possible reasons for the low values of the pulse index can be a dark finger nail polish or an

incorrectly placed sensor. 

4.1.4.20 Level - Signal level

This parameter characterizes the average signal strength from the sensor. When performing tests, make

sure that the signal is in the range of 4 to 60. One of the reasons for a low value of this parameter can be

a dark nail polish. 

4.1.4.21 SIr - Reference Stiffness Index

Reference Stiffness Index is one of the parameters describing the stiffness of large arteries in a Contour
Analysis. The SIr parameter relies not on the time interval between the time of arrival of the systolic and
the reflected waves, but on the time interval between the beginning of the pulse wave and the time of
arrival of the reflected wave. This parameter is measured in ms.
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4.1.4.22 TdVMax - Time of maximum blood filling rate

4.2 Occlusion Test

An occlusion test is simple and non-invasive. During the test, there is a complete clamping of one of the
peripheral arteries for a few minutes. In response to the occlusion, after the clamping has been released,
there is a change in the of blood flow distal to the site of compression. 

The most characteristic changes occurring after an occlusion are a modified capillary finger blood flow
and a decrease in the pulse wave velocity. 
The magnitude of the changes in the blood flow allows one to evaluate endothelial function of small
resistive arteries and arterioles. 

A change in the pulse wave velocity, i.e. the phase shift, is determined by the influence of nitric oxide in
the smooth muscle cells of the arterial wall of large muscular arteries (brachial and radial artery).
Nitrogen monoxide reduces the tone of the arteries and the surrounding muscles, which leads to a
reduction of pulse wave velocity and a change in the pulse wave shape. 

An occlusion test has the following characteristics: 

· Effective in early detection of dysfunction in the cardiovascular system 
· Safe for the patient
· No medical contraindications 
· Easy to implement and does not require a medical training 
· Does not require any special testing conditions 

An occlusion test or a reactive hyperemia test is used to assess the endothelial function of blood
vessels. Endothelial dysfunction is a strong independent predictor of cardiovascular events in high risk
patients, including the elderly, patients with hypertension, atherosclerotic peripheral vascular disease
and in patients undergoing percutaneous coronary intervention [Halcox et al. 2009]. In these diseases
and conditions, endothelial dysfunction is often a cause, and a marker of local inflammation and a high
prothrombotic potential of the arterial wall, which increases the risk of destabilization of atherosclerotic
plaques and the development of an arterial thrombosis. The results of large-scale experimental work
suggest that endothelial dysfunction strongly correlated with other cardiovascular risk factors such as
diabetes mellitus, body mass index, high levels of total cholesterol and low-density lipoprotein and
smoking [Halcox et al. 2009; Hamburg et al. 2008; Bonetti et al. 2004; Lind et al. 2005]. 

The test sequence for the occlusion test includes several steps. First, the Angioscan device
automatically measures the blood pressure of the patient (this feature is not available in some models of
the device). In the next step, the baseline pulse waves are collected for several minutes. After the
recording of the pre-occlusion or baseline pulse waves, the cuff is inflated (either automatically or
manually by the operator) to a suprasystolic pressure (for instance, the systolic blood pressure plus 50
mmHg). The suprasystolic pressure completely blocks the blood flow in the brachial artery. 

The suprasystolic pressure is maintained in the cuff for 5 minutes, then the cuff is rapidly deflated. After
the cuff pressure is released, the pulse waves are recorded for several minutes. Upon completion of the
test, the Angioscan software automatically calculates the increase in the amplitude of pulse waves after
the occlusion of the brachial artery. A post-occlusion increase in the amplitude of pulse waves of two
times or more of that before the occlusion indicates a normal function of vascular endothelium. 

An example of an occlusion test data in a subject with a normal endothelial function.
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An example of an occlusion test data in a subject with an impaired endothelial function.
 

Physiological effects of brachial artery occlusion can be described as follows. After releasing the cuff
pressure, the blood flow in the brachial artery increases dramatically (by 300 - 800%). An increase in the
rate of blood flow in the brachial artery raises the shear stress on the surface of the endothelial cells. An
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increased shear stress leads to the activation of nitric oxide synthesis by endothelial cells. A local
increase in the concentration of nitric oxide has an impact on the tone of smooth muscles of the
arteries, leading to their dilation. When dilation of the brachial artery occurs, the pulse wave amplitude
increases. 

Thus, the increase in the pulse wave amplitude registered with the Angioscan device is associated with
the flow-mediated dilation of the brachial artery. 

4.2.1 Patient preparation requirements

1. The testing should be done in the morning after fasting overnight. 
2. Smoking,  vasoactive drugs, caffeine, alcohol, and other stimulants and moderate and intense

exercise has to be terminated one day before the test. 
3. Immediately prior to the test, the subject should rest for 15 minutes in a warm, darkened and quiet

room. 
4. During the test, the subject should be in supine position with his arms placed along his body. The test

is conducted in a warm, darkened and quiet room. 

4.2.2 Occclusion test procedure

The occlusion test procedure with Angioscan device consists of the following steps:
 
1. Measure arterial blood pressure with a certified device based on the standard oscillometric method. 
2. If necessary, create a new patient profile in the "Patient Database" window. To add a new patient,

click "New" and fill out the form: name, date of birth, gender, height and comments. Then click "OK"
to save the patient data. This needs to be done only once for each patient. After doing so, all future
test results for each previously saved patient profile will be stored in the database. 
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3. After adding a new patient profile to the database, open the window "Measurements" and choose the
"Occlusion Test" tab. 

   

4. Place the optical sensors at the tips of the patient's index fingers ensuring that the connecting sensor
cable is on the same side as the finger nail. 

5. The sensor channel 1 (Ch1 on the device) should be placed on the right index finger. The sensor
channel 2 is placed on the left index finger. Once the sensors are placed on fingers, the moving pulse
waves are seen on the screen. Make sure that the "Level" is in the range of 4 to 60, and the
parameter "PI" is over 1%. Otherwise, the test results are not reliable.

6. Click "Record" to initiate the occlusion test. Pre-occlusion pulse waves are recorded for one minute.
As the data recording continues, a 5-minute occlusion is performed by inflating a standard blood
pressure cuff to a suprasystolic pressure (i.e. systolic blood pressure plus 50 mm Hg). After 5
minutes, the cuff pressure is released and the device continues to collect pulse wave data for 3
minutes, after which the device automatically stops recording. 

7. To save the results, click "Save". 

4.2.3 Occlusion test results

At the end of an occlusion test performed with Angioscan device, the following test results are shown: 

1. The change in the amplitude of pulse wave amplitude before and after occlusion is calculated. The
change in the amplitude characterizes the change in blood volume in small resistive arteries and
arterioles.

2. Phase shift. This parameter characterizes the vasomotor response of the major arteries distal to the
site of occlusion. The physiological significance of this parameter is to assess the effect of the occlusion
on the pulse wave velocity, which is due to the reduced tone of smooth muscles in the arterial wall after
an occlusion as an effect of post-occlusive nitric oxide production. 

Thus, the results of the occlusion test occlusion can judge the state of endothelial function in small

resistance arteries (occlusion index) and large muscle (phase shift). 

4.2.3.1 Occlusion indexes by sensor channel

Occlusion test is performed with an optical sensor on channel 1 registering the effects of occlusion and
an optical sensor on channel 2 serving as a reference (control) channel. 

The two-channel system takes into account the various effects on the pulse waves that can occur during
the occlusion test, such as changes in blood pressure.
 
As an example, the occlusion test results shown below demonstrate an occlusion index of 1.7 on
Channel 1 and an occlusion index of 0.5 on Channel 2. These indices characterize the change in
amplitude and represent the average ratio of the amplitudes before and after occlusion. In this example,
the amplitude of channel 1 increased 1.7 times and decrease by 50% on channel 2. 
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4.2.3.2 Occlusion index by pulse wave amplitude

By monitoring the pulse wave amplitude before and after occlusion, the change in the blood volume in
the fingertip can be estimated. 

In order to calculate the occlusion index by pulse wave amplitude, a correction to the change in the
amplitude of the reference channel is made. The physiological significance of this occlusion index is to
assess endothelial function in small resistive arteries and arterioles. When the endothelial function is
normal, this value is higher than 2, indicating that more than a two-fold increase in the pulse wave
amplitude was induced by occlusion. 

In the example below, a more than three-fold (3.3) increase in the pulse wave amplitude was observed.
The occlusion index takes into account the changes in the pulse wave amplitude in the reference
channel. 
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4.2.3.3 Phase shift

The phase shift parameter is computed at the end of an occlusion test and characterizes the vasomotor
response in major arteries. 

It has been shown that the pulse waves velocity decreases after an occlusion in arteries distal to the site
of occlusion. This phenomenon is mainly due to the effect of post-occlusion nitric oxide production on
the smooth muscle of large arteries (brachial and radial arteries). 

Phase shift is determined by the time delay with which the pulse waves travel in the occluded arm as
compared to that of the reference arm. The phase shift parameter is used to assess endothelial
function. 

The phase shift of 10 ms or more is typical for a normal endothelial function. The phase shift is less than
10 ms in patients with impaired endothelial function. In the example below, the phase shift is equal to
10.2 ms, indicating a normal endothelial function. 
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Thus, the results of the test occlusion can judge the state of endothelial function in small resistance
arteries (occlusion index) and large muscle (phase shift).

4.3 Pharmacological Test

Pharmacological test is designed to monitor and analyze the impact of pharmacological stimuli (this
term is used broadly to indicate any stimuli, such as pharmaceuticals, dietary supplements, emotional
stimuli, etc.) on the cardiovascular system (CVS). 

During the test, the pulse waves are recorded and analysed continuously. The operator is able to assess
and compare the state of the patient's CVS before, during and after a pharmacological stimuli.
 
A typical test procedure involves collecting baseline pulse wave data before a stimulus. Once a sufficient
number of baseline pulse waves has been collected, the Angioscan software prompts the operator to
administer a stimulus.  After the stimulus has been delivered, the pulse wave data is collected
continuously to assess the effect of the stimulus.

The post-stimulus recording time depends on the type of stimulus. For instance, a test with nitroglycerol
will require at least 10 min of data recording to capture the effects of the drug.

The length of analyzed baseline and the post-stimulus data collection periods can be adjusted after the
test. 

The duration of the test, the type of stimulus and other parameters of the test are determined by the
operator. Hence, all the essential information about the test should be saved in the test description 
(notes) in the patient database.
 
After the test, the operator can perform a detailed analysis of any portion of the recorded data.
 
Below is an example of data collected during a pharmacological test with nitroglycerin. After one minute
of baseline recording, nitroglycerin was administered and then the pulse wave data was collected to
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monitor the effects of the drug. The initial effect of the drug can be seen at 1.5 - 2 minutes, the maximum
effect is observed at 5 minutes. Then, gradually, the effect of the drug diminishes. 

To study the details of the impact of the drug, a contour analysis is carried out. 

Contour analysis of the baseline pulse waves indicates that RI is 32.0%, and AIp75 is -16.8%. 

By the 7th minute, the contour analysis shows marked changes due to nitroglycerin administration. RI
decreased to 14.3% and AIp75 decrease to -25.7%. Due to the effects of the drug, the patient's vascular
age decreased from 32 to 19 years. 
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4.3.1 Patient preparation requirements

1. The test can be conducted at different times of day. However, when the purpose of the study is to
evaluate the effectiveness of a therapy (eg, hypertension, heart disease, diabetes), then the tests
should be performed in the morning to eliminate the influence of the circadian rhythms. 

2. Smoking, vasoactive drugs, caffeine, alcohol, and other stimulants, moderate and intense physical
activity should be stopped one day prior to the test. 

3. Immediately before the test, the subject must be at rest fpr at least 10 minutes in a warm, dark, quiet
room. 

4. The test should be done either in the supine or seated position. The test hand should be placed at the
heart level. The test results recorded while sitting and in supine positions have marked differences.
This is due to the changes in transmural pressure in the aorta and the arteries of the arm. If the
contour analysis of pulse waves collected during pharmacological tests is needed, the tests should be
always performed on the same arm (the right hand is preferred due to the anatomic differences in the
brachiocephalic area). 

5. The test should be conducted in a warm, darkened and quiet room. 

4.3.2 Pharmacological test procedure

Pharmacological test procedure consists of the following steps: 
1. Measure arterial blood pressure with a certified device based on the standard oscillometric method.  
2. If necessary, create a new patient profile in the "Patient Database" window. To add a new patient,

click "New" and fill out the form: name, date of birth, gender, height and comments. Then click "OK"
to save the patient data. This needs to be done only once for each patient. After doing so, all future
test results for each previously saved patient profile will be stored in the database. 

3. After adding the patient to the database, open the "Measurements" window and select the
"Pharmacological Test" tab. Enter the measured blood pressure in the appropriate fields. 

4. Place the optical sensor on the patient's index finger ensuring that the connecting the sensor cable is
on the same side as the finger nail. The sensor channel 1 (Ch1 on the device) should be placed on the
right index finger.

5. Once the sensor is placed on a finger, the moving pulse waves are seen on the screen. Make sure
that the "Level" is in the range of 4 to 60, and the parameter "PI" is over 1%. Otherwise, the test
results are not reliable.
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6. To start data recording, click "Record". The duration of the data collection in a pharmacological test is
not limited and can be defined by the operator performing the test. 

7. To end the test, click "Stop". Click "Save" to save the test results in the patient database.

4.3.3 Pharmacological test limitations

When conducting a pharmacological test, it is important to visually monitor the pulse waves for the
presence of cardiac arrhythmias. If any significant arrhythmias are present, the heart rate variability
estimate can be unreliable. 

An example of test data of a patient with severe arrhythmia.

4.3.4 Pharmacological test results

Pharmacological test index by pulse wave amplitude
Contour analysis results

4.3.4.1 Pharmacological test index by pulse wave amplitude

This parameter is the ratio of the average amplitude of the pulse waves in the time interval after
pharmacological stimulus (the pink area on the pharmacological test graph) to the average amplitude of
the signal in the time interval before the pharmacological stimulus (the blue area on the pharmacological

test graph). 

4.3.4.2 Contour analysis results

At the end of a pharmacological test, two sets of contour analysis parameters are computed and
displayed. The first set consists of average values for the time interval before the pharmacological
stimulus (the pink area on the pharmacological test graph), and the second set consist of the average
values for the time interval after the pharmacological stimulus (the blue area on the pharmacological test
graph). By comparing these sets of parameters, one can observe the impact of the pharmacological 
stimulus. 

The values of these sets of parameters are displayed either as absolute values or as differences between
the two sets (i.e., before and after a pharmacological stimulus). 
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5 Graphic Interface

This section contains description of windows, menu and dialogues of AngioScan program.

Languages

AngioScan's interface can be either in Russian, or in English. Please see languages settings in
"Configure" menu:

 Expert Mode

AngioScan program can operate in Expert and User modes. In User mode some advanced functions
and settings are unavailable. It can help to prevent incorrect setting up by unexperienced user.

Expert Mode is activated by default. To switch it off go to "Configure" -> "AngioScan Settings":
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Device status indicator 

On the left side of AngioScan main window there is a device status indicator showing current state of the
device in graphic mode, separately for channels 1 and 2:

If you move the cursor to indicator, the tooltip will show the information about current state of the device
in text format.

Mode examples:

  Device is not found

  Channel 1: the sensor is connected to device, but it is not put on finger; channel 2: the sensor is

connected to device but it is not being used during the test 

 Channel 1: the sensor is connected and put on finger, channel 2: the sensor is not connected to

device

When sensors of both channels are used during the test (occlusion test), and none of them is put on
finger, status of channels can randomly change. It is not malfunction of device.

5.1 AngioScan windows

Main window of AngioScan program contains patients database window and measurements window, by
the help of which the medical tests are performed. Usually these two windows are open at the same
time; it is convenient to switchbetween them by the help of main window's control panel: 

Window "Patients"
Window "Measurements"

5.1.1 Window "Patients Database"

This window is designed for work with patients database. Here you can add, remove and edit records of
patients' test results, view test results stored in database, search, export measurement data and
perform other operations. 

To quickly switch to patients database window, click its button on toolbar of AngioScan main window:
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On the top of the window there is a list of patients having records in database. In the bottom there is a
list of test results that have been performed for the patient selected in top list: 

The most frequently used commands can be performed by clicking toolbar buttons. To obtain complete
list of commands activate local menu by right-clicking at window (in the bottom part there is a "More..."
toolbar button). Local menus are different for top and bottom parts. Many commands can be performed
with the help of "hot keys" which names are displayed in local menus of the window and in AngioScan
main menu.

Operations with patients list

On the top of patients list there is a line highlighted with bold print that shows the name of a patient
performing test. Note, that one click on patient's row shows the results of tests performed in the bottom
of the window, it does not select him for examination. In this case the will be the following image:
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To select a patient for test performance click twice on his row or push the button "Select". Name of the
selected patient will be displayed in the header of AngioScan main window as well as on toolbar of
"Measurements" window.

Add new patient
Sorting of patients list
Quick search and patients history
Search of patients
Delete patients
Edit patients data
Mark several records for group operations
Export of scanned data
Display settings
Save records in HTML-file
Data filter
Histograms

Operations with test results data 

In the bottom of the database window there is a list of test results performed for patient selected (marked
by blue background) on the top.

Sorting of the list, deleting, editing and marking data, as well as display setting and search are
performed in the same way as for patients list.

Load test results
Export scanned data
Scan simulation
Recalculation of scan results
Thumbnails of contour analysis (PPM) results
Trends

It is possible to transfer test results data from one patient to another. It can be useful if, for example, the
wrong patient was inadvertently selected before the test. To transfer records or marked records drag and
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drop them into top part of the window, to the row of an appropriate patient.

5.1.1.1 Edit New Patient Data

To add a new patient, click "New" on Database dialog toolbar:

Enter patient's data in the open dialog. Fields in bold must to be filled in (except "Patient ID" field)

The patient's height is indicated in centimeters. 

After entering data click the "OK" button. The patient's data will be registered in database when the
dialog is closed and "Measurement" dialog will show up.

The addition of the patient is not available if the Database Filter Setup is switched on.



60

© 2014 AngioScan-Electronics LLC

Graphic Interface

5.1.1.2 Sorting patients list

By default, the list of patients is sorted by patient's name. To select a different sorting criteria, click the
appropriate title bar. Then a triangle will appear in the corresponding field:

By clicking once again on the same title bar the sorting order will be reversed. Please note, that list
sorting is not available for all fields. If you click such title bar nothing will change.

If the sorting criteria is not patient's name, it will be the secondary criteria. For example, if you choose
age as a sorting criteria, the patients of one age will be sorted according to their names.

5.1.1.3 Quick search and history of patients selection

Quick search

On the left toolbar of the Database Window, there is an input field designed for quick search of a patient
in the database. For a quick search, click on input field and enter the name of a patient by using
keyboard:

If the name is founded, it will be highlighted with a green background. There is no difference between big
and small letters.

To select a patient for test, press Enter key and "down arrow" key or click twice on the highlighted line. 

If no patient whose name begins with entered letters is found in the database, the field's background will
become pink:
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History of patients selection 

AngioScan "remembers" the sequence of patients selected for test. To receive the list click the arrow
next to the quick search field:

To select a patient, click the line with his name in the list. The patients are sorted according to the
sequence they were chosen for test. The most "recent" patients will appear on the top o the list.
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5.1.1.4 Search Database

This function is intended for an extended search of patient(s) in the database. To start search, click the
"Search" button on the window toolbar:

There is a dialog that allows to set up search settings and results display.

· In the field "Search for..." enter a substring for a search.
· In the list "Search in" mark where to search the entered substring.
· In the list "Search direction" specify the direction of search.
· In the list "Match coincidence" select how to compare a string-search argument with the contents of

the field
· When the "Case-sensitive search" option is switched on, the upper case and lower case letters are

considered as different.

To start searching, click "Search" button.

"Highlight all found" button performs the search and highlights with green color all fields meeting
search conditions:
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"Select all found" button performs the search and marks all lines containing fields meeting search
conditions:

Then it is possible to perform group operations with all marked records. For example, one can delete or
save as a table in HTML-file.

5.1.1.5 Delete Patients

To remove the patient, choose his record by clicking it and then "Delete" button on window's toolbar:
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You will be asked to confirm the removal.

You can delete several records simultaneously if you mark them as it is described in "Marking several
records for group operations".

The removal operation is not available when records filter is switched on.

5.1.1.6 Edit New Patient Data

To edit patient data, choose the row with his name and then click "Edit" toolbar button:

"Edit patient data" dialog will appear, similar to Edit new patient data dialog.

Editing patient data is not available when records filter is switched on.

5.1.1.7 Mark Several Records for Group Operations

If you mark several entries in the window, you can perform group operations such as deleting, exporting
and saving in HTML-file (other operations are also available  with measurement data shown in the bottom
of the database window).

Manipulations with marked records are to be made as in Windows. To mark several records, click them
coherently holding Ctrl key. To mark a range of records, choose the first record of the range and click
the last one holding Shift button.The example of the window with marked records:
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It is also possible to mark entries with the cursor by holding Shift key. 

To mark all records use Ctrl+A keys combination.

5.1.1.8 Patients Database Window Setup

With the help of "Settings" toolbar button one can specify fields and their order to be displayed in the
window: 

Then "Patient Database Window Setup" dialog will open: 
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Fields flagged with check mark are displayed in the window. It is possible to manage fields order in the
window by clicking "Move Up" and "Move Down" buttons: the higher the field in the list is, the closer to
the left side of the window it will be.

It is possible to change fields order in the table directly in the window, by dragging fields headings with
the mouse. 

5.1.1.9 HTML file to save records

This function allows to save one or several entries in the form of table in HTML file. The saved HTML file
can be printed out or sent by e-mail, as well as downloaded to Microsoft Word for editing.

To perform the command click "HTML" toolbar button:

Only those fields will be saved which were displayed in the window before saving records operation. In "
Patients Database Window Setup" you can find a description how to customize window display.  
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There is a description on how to mark entries in "Mark Several Records for Group Operations" menu.
The dialog will open where you are asked to name the saved HTML file. When the saving process is
completed a default WEB-browser will automatically open. An example of the table in HTML file:

5.1.1.10 Database Filter Setup

Records Filter is an advanced option allowing to display only those entries that match with specified
criteria. For example, a filter allows to display records of those patients who were registered after a
certain date, aged between 30 and 40 years and weighting less than 80 kg. 

To customize filter options click "Filter" toolbar button: 

"Database Filter Setup" dialog will open:
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Switch on the filter. "Insert Condition" button will become available as well as other buttons to the left
from "Filtration Condition" field, where specified conditions will be displayed.

"Insert Condition" button opens the dialog, where you can set a filtering condition:

On the top side of the window you can set a field of database records according to which the filtration
will be performed. To do so click an arrow to the right from the field (there are only those fields in the list
that are displayed in the window. There is a description of window display options in  "Patients Database
Window Setup" menu.):
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Then specify the condition of filtration. The list of conditions depends on field type: for number fields it
will be as it is shown in the picture below, for text fields one can specify criteria of matching with
substring and for date field - to choose a date.

In the bottom input field, which view depends on type of the field selected for database filtration, enter a
criteria to compare the contents:

Click "Ok". The condition will be added to the list of conditions:
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If you add one more condition in a similar way, the list of conditions will be like this:

Two entered conditions will be connected with each other by "AND", i. e. the records matching with both
conditions will appear in the window. To change "AND" to "OR" click a row with "AND" in the list on the
left, then click the button "AND" <---> "OR". As a result, records, matching with one of the conditions
will show up.

In case there are quite many conditions, it might be useful to prioritize the comparison. "Insert')" and "
Insert '(" buttons, that put conditions into the brackets, are designed for this purpose.

When the filter is switched on, all entries are highlighted in yellow. The filter conditions are displayed in
window heading:

5.1.1.11 Histogrammes

This command is available via local menu of database window, click the right mouse button (the
command does not have its toolbar button) and "Open Histograms" dialog will show up. The graphs
displayed in the dialog allow to estimate the number of patients according to certain parameters. Before
opening "Open Histograms" dialog one can choose which histograms are to be displayed:
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 "Open Histograms" window looks like:

The horizontal axis in this picture is height (in centimeters) and the vertical one shows the number of
patients of a corresponding height.For example, it is well seen in the picture that there is one registered
patient with a height of 150 centimeters and 9 patients with the height of 178 centimeters. 

5.1.1.12 Download Test Results

To download saved results of medical test performed for review, double-click its bar in the bottom of
database window, then click once and push the button "Open".
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Test Data will be downloaded from the database, "Measurements" window will activate and switch to the
tab appropriate to the type of downloaded test. Graphs and results will be displayed in the form they
were after test performance, for example:

5.1.1.13 Export Scan Data

This command allows to export scan data in form of text file for further analysis in PowerGraph program,
as well as to export data of one or several tests to another AngioScan database, for example, for
sending data to another computer. 

To perform the command, click "Export" button on window's toolbar:

Raw data in text format 

This advanced option is designed for exporting data into a text file that can be further analyzed in
PowerGraph program. The data which is unprocessed and unfiltered, received directly from device sensor
during the test, will be exported. You will be asked to select a name for file to be exported.
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To database...

This option allows to export data of one or several tests to another AngioScan database for transferring it
to another computer. It is possible to export several records if you mark them as it is described in "Mark
Several Records for Group Operations" menu. The files can be added to already existing database or to
a new one. The following dialog will appear:

It is also possible to export all scan data of one or several registered patients if you go to "Export
selected records..." in local menu of the window.

5.1.1.14 Simulate Scan

This command simulates a real-time printing using the saved data as if the sensor received the real
signal. It allows to demonstrate the device operation in its absence.  

This command is available via local menu bar, right-click the mouse and it will show up (the command
does not have its toolbar button).

5.1.1.15 Recalculate of Scan Results

This command helps to recalculate one or several scan results saved in database. In the process of
AngioScan software development, data processing algorithms can be changed, and thus, reprocess will
be required for all scan data. 

This function affects only those results that are displayed in database window. When
downloading test results the data is always recalculated, and the results displayed in "Measurements"
window after download correspond to the current recalculating algorithms. 

it is possible to initiate the recalculation process of several records if you mark them as it is described in
"Mark Several Records for Group Operations" menu.

This command is available via local menu of the window, activated by right click (the command does not
have its toolbar button).

5.1.1.16 Thumnails of PPG Contour Analysis Results

This command displays graphs of pulse waves, received as compressed test results (in the form of
thumnails). It allows to estimate the form of curves received from tests performed in different time. This
command is available via local menu of the window activated by right click of the mouse (the command
does not have its toolbar button).
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The graphs of all PPG contour analysis tests are displayed for one patient by default. It is possible to
view only several test records if you select them in the window as it is described in Mark Several
Records for Group Operations":

Note that it is possible to enlarge the size of the window (as well as the size of other AngioScan
dialogues) if you pull its lower right corner. 

The icons in the list are always sorted by date of scanning, starting from the earliest one.

It is possible to change the size of the pictogram by choosing it in "Picture size" group.

"Open" button downloads selected in the list picture to "Measurements" window without closing the
dialog. Thereby it is possible to quickly view test results in a larger size. 

"Delete" button allows to delete from database a test record selected in the list.

"Trends" button opens a dialog with trend graphs (tendencies) of the results of PPG contour analysis.

5.1.1.17 Trend Graphs

This command displays graphs of certain results of a test according to type selected. The command is
available via local menu of the window activated by right click of the mouse (it does not have its toolbar
button). The graphs show how one or another parameter was changing from test to test:
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Note that it is possible to enlarge the size of the window (as well as the size of other AngioScan
dialogues) if you pull its lower right corner.

There are graphs in the bottom part of the window, list of tests (according to which the graphs are made)
sorted by date on the top, test results selected in the list on the right side of the window.

The meaning of parameters corresponding to selected test on the top are displayed in the graphs as a
vertical blue line. When choosing  a test in the top by mouse click one can see the meanings of
corresponding results displayed in graphs.

If you move the mouse cursor over the graphs, on the top side of the window a record will be selected,
corresponding to the position of the cursor.

To change to size of the picture, select it in "Picture Size" menu item.

"Thumbnails" button is available for trends of PPG contour analysis and opens the Thumbnails of PPG
Contour Analysis Results.

5.1.1.18 Transferring Scan Data Between the Patients

Sometimes it is important to transfer test results data from one patient to another. For example, it can
be useful when the wrong patient was selected during the test or after database import.

It is possible to transfer several records if to mark them as it is described in "Mark Several Records for
Group Operations".

To transfer one or several records, "drag" them from the bottom of database window holding left click, to
another patient. If you release the mouse button, AngioScan will request transfer confirmation. 

During the data transfer AngioScan compares the transported files with already existing ones and adds
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only those records that another patient (receiver) does not have. 

5.1.2 "Measurements" Window

This window has an interface for medical tests performance, as well as for display and analysis of test
results. It has three tabs with corresponding test types:  PPG Contour Analysis, Occlusion Test,
Pharmacological Test

To switch quickly to "Measurements" window, click its toolbar button at AngioScan main window:

All three test tabs have similar toolbars as well as local menus. Every tab has a field where the receiving
from sensor signal is displayed in real time mode, if the device is connected to computer and the sensor
is put on patient's finger. (In "Occlusion Test" tab there are 2 such fields, as 2 channels of the device are
used for test performance):

The horizontal axis shows time in seconds. The chart displays the signal of last 4 seconds of real time
performance (in expert mode this value can be changed in Advance AngioScan Settings).

In tabs of PPG Contour Analysis and Pharmacological tests it is possible to change the size of panels
by moving their horizontal and vertical borders with the mouse:
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General Information about Test Performance

In "Measurements" window click the tab corresponding to the type of test performed. Put the 1st
channel sensor (it is switched to the left connector of the device) on patient's finger. When performing
the Occlusion test, put the 2nd channel sensor to another hand's finger of the patient. 

The graph of the received from the sensor signal will be displayed in "oscilloscope" field of the window. If
there is no recording of the signal, it means that AngioScan operates in signal monitoring mode.
Meanwhile the current measured parameters of the signal are displayed in information fields of the
window. For example, for PPG Contour Analysis it looks like:   

The display of the measured parameters starts after a while as some time is needed for signal
estimation. If the signal is weak or unstable, the measured parameters update might be performed less
frequently, not with every pulse wave. 
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To start recording data, click "Record" or push F9 key. The specific features of performing the particular
types of tests are described in the relevant sections of this chapter.

"Calibration" button performs compulsory calibration of signal frequency. It is useful when there is no
device's signal due to high transparency of the object device is put on. In this case the "Record" button
is unavailable and compulsory calibration can help to "find" the signal. In Advanced AngioScan Settings
one can control different parameters of calibration of sensor signals.

Upon completion of the test data can be stored in the database. Click "Save" button (it is available if the
test finished successfully) and enter the commentary to the test. The commentary will be further
displayed in corresponding fields of database window.

Use "Print" button to print out test results, including graphs. 

"Conclusion" button displays the medical report made on base of measured test parameters and opens
it in the Internet browser. 

When the test is completed or interrupted by "Stop" button, the signal monitoring stops. To resume the
signal monitoring, remove the sensor from patient's finger and put it on again (to change the patient), or
click "Restart" button.

There are all commands corresponding to toolbar buttons in local menu of the window activated by right
click of the mouse. Additionally there can be other commands in local menu:

Command Description

Statistics of the Last
Scan 

This is an expert function displaying the statistics of the performed test on
monitor. Statistics describe the reasons of non-recognition of pulse waves. 

Graphing the
derivatives

This expert option graphs the signal derivatives of  PPG Contour Analysis in
single curve display mode. 

"PPG Contour Analysis" Tab
"Occlusion Test" Tab
"Pharmacological Test" Tab

5.1.2.1 "PPG Contour Analysis" Bookmark

Please see the medical description of the test in "PPG Contour Analysis".

The description of measured parameters see in "Measured Parameters of Contour Analysis".

General rules of test performance are described in "Measurements" Window.

Before the test it is preferable to measure patient's blood pressure and enter systolic and diastolic
pressure values in corresponding toolbar fields:

Stress index is also estimated by default during the test. For this purpose, 100 reliably detected pulse
waves are accumulated. Here  you can switch off stress index examination:
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30 pulse waves (of which 20 waves remain after processing) are sufficient for estimation of contour
analysis parameters. Other waves with extreme values of parameters are rejected (in expert mode the
number of waves as well as other test settings can be changed in Advanced AngioScan Settings).

 Test Results Display

Graphs of pulse waves or stress index diagram can be displayed in the bottom part of the window. To
switch between them select the corresponding tab:

Pulse Waves Graphs 

The displayed signal has undergone several levels of filtration during the processing. The horizontal axis
shows time in milliseconds and the vertical one displays blood pressure in mmHg.

Horizontal and vertical dashed lines are displayed when the cursor is moved over the graphs.

To measure the time interval, left click the start point of the interval and move the cursor to the
termination point. The area between start and termination points will become semitransparent, and the
line with arrows and interval value will appear:
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To escape from time interval measure mode left click the mouse.

To measure the blood pressure interval, perform the same actions holding Ctrl key.

There are elements controlling graphs view and lists of measured parameters of contour analysis to the
right of the graphs. On the right side there is a list of average measured parameters, on the left side
there is a list of selected pulse wave values which graph is indicated by yellow. All parameters are
displayed in Extert Mode and the most important ones are shown in user mode. If you move the cursor
to a parameter, the tooltip with its full name will appear.

By clicking the arrows near the "# beats" field one can change the number of selected pulse wave.

By clicking the arrows near the "Show the number of beats" one can change the number of pulse
waves displayed on graphs.

If you remove the check mark from the "Show the number of beats" field, the graphs will show only
one pulse wave.

The "Table" toolbar button displays the list of meanings of parameters in table format: 

The "Recalculate" toolbar button allows to recalculate values of parameters with due account taken of
new values of blood pressure, that one can enter in the appropriate fields (see above).

The toolbar arrows allow to sequentially download the patient's results of Contour Analysis test from
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database. These buttons are available if the results of test downloaded from database are displayed in
the window.

Stress Index Histogram

The height of each histogram column shows a number of heart beats of certain duration corresponding to
the column's location on horizontal axis. For example, the histogram above shows that 54 pulse waves
with duration of 0.85 seconds (71 beats per minute) were accumulated during the test. The more
columns the histogram has, the higher variability of heart rate and the lower stress index is. 

When moving the cursor on the graph, the exact duration of pulse wave and the corresponding frequency
of the heart rate are shown at the bottom of the vertical dotted marker line:
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5.1.2.2 "Occlusion Test" Bookmark

See the medical description of the test in "Occlusion Test" section.

The description of measured parameters see in "Measured Parameters of Occlusion Test".

General rules of test performance are described in "Measurements" Window.

Test Results Display
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The upper graph corresponds to the 1st channel, and the lower one indicates the 2nd channel. The
Occlusion test is performed on the hand the 1st channel's sensor is put on. The picture above clearly
shows how the signal amplitude decreases during the occlusion test. The horizontal axis chows time in
minutes. When the test finishes, graphs are automatically scaled (stretched) along the horizontal axis.  

After the test, the calculation of PPG contour analysis test parameters is performed for all collected
pulse waves on base of data received from the 2nd channel. In the field of the 2nd channel, the selected
in "Settings" tab graphs of contour analysis parameters can be displayed:
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It is possible to display graphs of PPG contour analysis parameters for the 1st channel, that has
performed the occlusion test. In this case, enable the option "Graphs of Contour Analysis Parameters for
the 1st Channel" in Occlusion Test Settings.

Graph of phase shift between the channels characterizes the difference between time of receiving pulse
waves by channel 1 and channel 2.

When moving the cursor on the graph of amplitudes of the channel 1 or 2, the pulse waves
corresponding to the cursor position are displayed at the bottom of the window. The graph at the bottom
right corner shows the pulse waves in a large size and superimposed upon each other, that allows to
visually compare their shape and phase shift. The yellow graph displays the 1st wave channel, and the
green one shows the 2nd channel. Note that it is not always possible to distinguish the pulse wave from
the signal  (for example, it can not be done during the occlusion period, as the sensor signal is too
weak). In this case, the corresponding pulse wave is not displayed.

Display of Measured Parameters 

The parameters values in the upper part of the "Test Results" tab to the right from the graphs correspond
to the cursor position on graphs and change if the cursor is moved:

Channel Amplitude is the current value of signal amplitude

PR is the pulse rate

SSL is sensor signal level

PFI is pulse filling index
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Phase shift is the difference between the time of receiving pulse wave by channel 1 and channel 2.

The Occlusion Test indexes are described in "Measured Parameters of Occlusion Test" section.

Estimation of the average values of Contour Analysis parameters in intervals

As a result of test, two lists of Contour Analysis parameters for each channel are created. The first list
shows the average parameters values taken an interval before the Occlusion test (blue areas on the
graph), the second list displays the average values taken an interval after the Occlusion test (the pink
areas on the graph). These parameters are displayed in "Contour Analysis" tab:

In the right part of the tab there are parameter values displayed either as absolute values or as values
differences:



86

© 2014 AngioScan-Electronics LLC

Graphic Interface

Show Absolute Values 

Show Differences

The upper list displays the values of the 1st channel and the lower one shows the values of the second
channel. When moving the assessment intervals on chart with the help of the mouse, the automatic
recalculation of measured parameter values is performed. 

Recalculation of Test Results 

The calculation of occlusion indexes is based on evaluation of signal parameters before and after the
Occlusion test. The assessment intervals are displayed on the top charts in translucent blue and pink
colours. It possible to change borders of the intervals by dragging them with the mouse:

After changing the assessment intervals it is possible to recalculate test results by clicking 
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"Recalculate" button at "Test Results" tab.

PPG Contour Analysis from the specified point

In the local window menu (activated by mouse right click) there is a "Contour Analysis from this
point" command, that performs the PPG Contour Analysis test from the moment of time corresponding
to the position of mouse cursor in the window:

The same can be done by double-clicking the selected point.

The data of the channel, on which graph the mouse cursor was located while local menu activation, is
used for the test. Do not conduct the Contour Analysis of the 1st channel in the occlusion period, as the
signal amplitude is too small and the device cannot reliably perform the pulse waves selection. 

"PPG Contour Analysis" Tab displays the results of Contour Analysis after activation. To return to
"Occlusion Test" click its header.

Export of all pulse waves parameters to CSV file

With the help of the command of the same name located in the local menu you can create a CSV-file for
viewing it in Microsoft Excel, in which will be placed the measured parameters of pulse waves scored in
the test. It is possible to create CSV-files separately for each channel.

The commands of the same name in local menu allow to create a CSV file for viewing it in Microsoft
Excel, where all evaluated parameters of all pulse waves collected during the test will be placed. It is
possible to create CSV files for each channel separately. 

5.1.2.3 "Pharmacological Test" Bookmark

The medical description of the test see in "Pharmacological Test" section.
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The measured parameters of the test are described in "Measured Parameters of Pharmacological Test"
section.

General rules of test performance are described in "Measurements" Window.

Please note, that unlike PPG Contour Analysis or Occlusion Test, Pharmacological test do not finish
automatically, because the termination of the test is to be determined by the doctor. To stop the test,
click "Finish" toolbar button or press F10 key.

The duration of parameter examinating interval is automatically defined according to the number of pulse
waves recognized, that is necessary for stress index estimation. If necessary, it is possible to set the
duration of the intervals in the settings Pharmacological Test ("Configuration" menu -> "AngioScan
Settings" -> "Pharmacological Test"). After the termination of the test, it is possible to move the limits of
the intervals on graph with the help of the mouse, in this case the recalculation of parameters will be
performed automatically. 

Test Results Display

The graphs are displayed on the left side of the window, and test results are shown on the right. 

The horizontal axis shows time in minutes. After the test finishes the graph is automatically scaled
(stretched) along the horizontal axis. It is possible to change the scale and view the graph with the help
of the blue scrollbar located in the status bar. 

The calculation of PPG contour analysis parameters for all selected pulse waves is performed after the
test's termination. The graphs of contour analysis parameters (that are chosen in "Display Graphs" list
at the bottom) can be displayed in graph of amplitudes. 

When moving the cursor over the amplitude graph, the pulse waves corresponding to the cursor location
are displayed at the bottom of the window. The values of some results corresponding to the cursor
location are shown under the graphs. The picture shows that the cursor is displaying extra systole, that
resulted in an equivalent decrease of heart rate in half that can be seen on graph in the cursor's location
as well as on results panel (HR = 44 beats per minute). When calculating the average values of
parameters the extra systoles are not taken into account. 

Measured Parameters Display 

Two lists of parameters of contour analysis are created at the end of the test. The first list represents the
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average values of parameters tested an interval before taking the medicine (the blue area on the graph),
the second list shows the average values taken an interval after taking the medicine (the pink area on the
graph). On the right side of the tab there are the values of parameters displayed either in 

In the right part of the tab there are parameter values displayed either as absolute values or as values
differences:

Show Absolute
values

Show Differences

When moving the assessment intervals on chart with the help of the mouse, the automatic recalculation
of measured parameter values is performed. 

Recalculation of Test Results 

It is possible to change limits of the
intervals by dragging them with the
mouse:

Similarly, it is possible to move the entire
interval:
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PPG Contour Analysis from the specified point

In the local window menu (activated by mouse right click) there is a "Contour Analysis from this
point" command, that performs the PPG Contour Analysis test from the moment of time corresponding
to the position of mouse cursor in the window. The same is performed when clicking twice on the
selected point of the chart:

"PPG Contour Analysis" Tab activates and displays the results of contour analysis. To go back to
"Pharmacological Test" tab, click its header. 

Export of all pulse waves parameters to CSV file

With the help of the command of the same name located in the local menu you can create a CSV-file for
viewing it in Microsoft Excel, in which will be placed the measured parameters of pulse waves scored in
the test. 
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5.1.3 "Console" Window

"Messages Console" window displays the AngioScan program messages that appear during the test. Error
warnings are coloured in red, and the information messages are black.

"Messages Console" window stores the last 1024 messages even when it is closed. It is possible to open it
and view the messages at any time as well as to receive help on each message.

The selected message is highlighted by a specified background colour. To select another message, click it
and use the cursor control keys. 

Local Menu

The local menu of the window contains the following commands, and each command has a window
toolbar button:

Command Description

Clear the window Delete all the messages from the window 

Message help Opens help windows for the selected messages

5.2 AngioScan Main Menu

"File" Menu
"View" Menu
"Configure" Menu
"Tools" Menu
"Windows" Menu
"Help" Menu

To open the menu click the appropriate field or use the keyboard shortcut Alt+letter, where "letter" is an
underlined letter in the name of item or command menu.
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5.2.1 "File" Menu

 

Configuration Files Opens a submenu for operations with configuration files.

Exit Closes  AngioScan session. Or Alt+F4 or Alt+X keyboard shortcut.
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5.2.1.1 Configuration Files

When finishing the session,  AngioScan automatically saves the configuration parameters in several
files. When the new session begins, these files will open. Via Configuration File command in File menu,
 it is possible to save and download any file separately at any time as well. It is also possible to create
several sets of configuration files with different settings of  AngioScan, and load them when it is needed.

· Screen (Desktop) configuration file contains parameter values of screen display, its location, size,
colours and fonts of debugger windows. The extension of the file is .dsk.

· Options file (Options) contains AngioScan settings that show up when the settings dialog is activated.
The file extention is .opt.

It is possible to give any names to these two files. After the session, AngioScan saves them in the folder,
from which they were downloaded, or to which they were saved before. These two configuration files can
be separately downloaded or saved with the help of File 8  Configuration files

Besides, AngioScan uses session files that contain information about the session and indicate which
screen configuration file and option file are to be downloaded at the beginning of the next session. This
file can be downloaded and saved with the help of  Download Session and Save Session of
Configuration Files command submenu. The extension of this file is .ses.

5.2.2 "View" Menu

This menu helps to open AngioScan windows. If the window of certain type is already open, the second
copy of the window will not open and the already open one will activate. 

5.2.3 "Configure" Menu

 

Command Description

AngioScan Settings Opens AngioScan settings dialog.

Shell Settings Opens Screen Options dialog that has 5 tabs: Fonts, Colours, Keymap,
Toolbar and Others.

5.2.3.1 "AngioScan setup..." Dialog

It is possible to set different AngioScan parameters, related to the test. The dialog has several tabs. All
tabs are available in Expert Mode and the first tab with the main settings is available in user mode. 

"General" Tab
"Advanced " Tab
"Occlusion Test" Tab
"Pharmacological Test" Tab

5.2.3.1.1  "General" Bookmark

Here one can configure the basic parameters of AngioScan test performance.
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Dialog Item Description

Contour  Analysis LED
Mode

It is possible to select LEDs for different tests. Each sensor has a red and
infrared LEDs.

Allow saving of
incomplete scans 

Allows to save uncompleted scan data in the database. It can be useful, for
example, for analysis of various noises effects on device when pulse waves are
not detected. 
This option is not saved in configuration file intentionally. After restarting
AngioScan program, it must be set up again.

Play sounds on
occlusion start / end. 

Produce a sound signal when to start and to finish the occlusion during the
Occlusion test performance. 

Display warning
before test start if
notebook is
connected to the
power outlet

Power supplies of portable computers often cause interference to device
photosensor. AngioScan program recognizes if laptop is connected to mains
supply. If this option is set up, a warning message recommending to switch off
the laptop from the mains supply will appear before the test. Read as well Use
of AngioScan with computer.

Expert Mode Switches on/off Expert Mode.
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5.2.3.1.2  "Stand-alone device" Bookmark

This dialog allows to set the configuration of stand-alone (with display) one channel AngioScan-01P
personal device. The tab of the dialog s available if the device is connected to the computer.

Dialog Item Description

Current Device User Choose the patient for the test in stand-alone mode in this drop-down list. The
full first and second names of users registered in computer database are
displayed here.

Edit personal data of
user...

It is designed for registration of selected in drop-down list user in computer
database or for editing of user's data, if the patient is already registered. You
will be asked to enter the name, surname, date of birth and etc. Further, the
entered first and second names of a patient will be displayed on screen while
working with stand-alone device connected to computer. 

Download test results
from device memory

If selected in drop-down list user has test results saved in device memory, that
have not been uploaded to computer yet, it is possible to upload them by
clicking the button.

Language Here you can choose the language of device interface.

Display Orientation The device is put on the right hand's finger by default as it is preferable for
testing procedure. If you select display orientation for the left hand, you can
rotate the image 180 degrees.



96

© 2014 AngioScan-Electronics LLC

Graphic Interface

Display Contrast Controls the device display contrast.

Synchronize device's
time to computer's
time when connecting
device to computer

Synchronizes the device's time according to computer's one each time you
connect the device to computer. Synchronization is performed when
AngioScan program activates.

Switch on the Sound Switches on the device sound. If this option is switched off, all device sounds
are switched off as well. If the option is turned on, the sounds selected in the
list below are switched on.

Device Memory Information about memory status.

Apply the Settings Records the settings in device. The changes are immediately displayed on the
device's screen. The settings are applied automatically if one click "OK" in the
dialog window.

5.2.3.1.3  "Advanced" Bookmark

It is possible to set here the additional parameters of test performance by AngioScan device. This tab is
available only in expert mode. 

Change the advanced settings only in case you know well the purpose and the consequences of
changes. Performing tests with wrong settings might give unreliable results or even make impossible any
test performance.
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Dialog item Description

Oscilloscope
smoothing filter 

Smoothing filter

Derive table 

Occlusion test filter

Wave input filter

Pharmacological test
filter

Advanced settings of tables and filters that are used for sensor signal
processing. For every table and filter there is a "default.xxx" item, that is set by
default.

Oscilloscope buffer
size in frames 

Shows the number of frames that oscilloscope buffer stores.The frames show
the signal in real time. 1 frame is 1 millisecond. By default, buffer size is 4000
frames, i. e. 4 seconds. If you set a higher value, the signal graph will be more
"compressed" and will be drawn slower. 

Occlusion test input
buffer size in frames 

The number of frames that Occlusion test includes. By default, there are 600000
frames, i. e. 10 minutes. The horizontal axis of graphs is scaled for this value, in
Occlusion test tab when starting the test. 

Analysis wave quality
percent spread, %

Number of pulses for
contour analysis

The number of pulse waves accumulated during the PPG contour analysis is 20,
by default. The larger number of accumulated pulse waves, the longer test is, as
well as more precise the average result is. During the test performance the set
number of waves multiplied by 1.5 is accumulated, then waves having extreme
values of measured parameters are rejected. 

Min. number of pulses
for Stress Index
calculation

Minimum number of pulse waves, necessary for Stress Index calculation. If in the
process of contour analysis the fewer number waves is accumulated, the index is
not calculated.

Font size for result
lists 

Allows to set font size of measured test parameters. 

Scan simulation
acceleration 

Shows the speed of acceleration of scan simulation, activated by "Scan
simulation" command in database window.

Autosave test results After successful termination of test, the result is saved in database automatically
and it is impossible to cancel it. The option is turned off by default. 

Disable database
record deletion 

Disables the deleting of records from database. Turned off by default. 

Oscilloscope graphs:
enable anti-aliasing 

Signal graphs are drawn with smoother lines on base of anti-aliasing technology.
If the computer is slow, it might take much time for drawing such graphs, and in
this case it is possible to disable the option. 

PWM LED The values of PWM LEDs is used when the automatic calibration of sensor signal
frequency is turned off (setup "Signal frequency auto-calibration")

Signal frequency auto-
calibration

Performs frequency calibration of the optical sensor signal before test
performance. The value of PWM parameter value is automatically set so that
frequency will be within the limits specified in the "The frequency calibration."

If the auto-calibration is disabled, the values of PWM parameter set in "PWM LED"
will be applied. 

Values of auto-
calibration frequencies

The values of frequency of optical sensor signals that will be used in selection of
PWM parameter values during the auto-calibration. 

Password It is possible to protect access to advanced settings with password. If you set the
password, it will be required every time for access the dialog of advanced
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settings. 

To cancel the password, set an "empty" one. 

Keep common
database backup
copies for the last ...
days

In drop-down list, select the number of days of the common database
backup copies storage. Backup copy is created every day when AngioScan
program activates. 

5.2.3.1.4  "Occlusion Test" Bookmark

It is possible to set here the parameters of Occlusion test, related to the phases of test. This tab is
available only in Expert Mode.

Change the settings of Occlusion test only in case you know well the purpose and the consequences of
changes. Performing tests with wrong settings might give unreliable results or even make impossible any
test performance.

5.2.3.1.5  "Pharmacological Test" Bookmark

It is possible to set here the parameters of Pharmacological test, related to the phases of test. This tab
is available only in Expert Mode.

Change the settings of Pharmacological test only in case you know well the purpose and the
consequences of changes. Performing tests with wrong settings might give unreliable results or even
make impossible any test performance.

5.2.3.2 "Environment" Dialog

Here one can customize the look of AngioScan windows and other interface elements, set "hot keys" for
quick access to commands of AngioScan main menu and windows.

"Fonts" Tab
"Colors" Tab 
"Key Mappings" Tab 
"Toolbar" Tab
"Misc" Tab

5.2.3.2.1  "Fonts" Bookmark

"Fonts" tab of "Display Options" dialog manages fonts of  AngioScan program windows.

All types of windows are described in Window list. To define settings of a certain type of the windows,
select it in the list. New parameter settings apply to all windows of the selected type, including the already
open ones.

 

Dialog Item Description

Window title bar Includes the title bar for the windows of this type. When the flag is cleared, the
windows become smaller as there is no title in this case. Also, see notes
below.

Window toolbar
location

Controls toolbar location in the window of this type.

Grid Includes vertical and horizontal grids display in windows and allows to
change the width of the column (if the vertical grid is selected).
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Additional line spacing Sets line spacing that will be added to the standard line spacing. The new value
can be printed or chosen from a list of recently used values.

Define font... Opens Font dialog.The selected font will be applied for all windows of this
type.

Use this font for all
windows

Applies font, selected for the windows if this type, for all windows of
AngioScan program.

 

Notes

1. To move a window without title bar, move the cursor to a window toolbar section without buttons, and
proceed as if it was the title bar. Also, you can access the window control options via its system
menu by pressing the  Alt+<gray minus> keys.

2. In the local menu of each window there is a Properties item. Window Title bar and Toolbar of
Properties submenu switch the title bar and toolbar for this window.

5.2.3.2.2  "Colors" Bookmark

Colors tab of Environment dialog controls the colors in AngioScan program windows. 
 

Dialog Item Description

Color scheme Sets name of color scheme. It can be printed out or selected from a list of
recently used ones.

Save button saves the scheme to disk.
Delete button deletes it.

Colors A list of color group names. Each group consists of several colors. 

Inherit Windows
Color

If it is checked, the marked color is taken from Windows. If you subsequently
change the colors in Windows control panel, this color will also change
respectively. 

Use inverted text/
background color

When it is checked, AngioScan inverts the selected colors of the window (text
and background). For example, if in Variables text color is black and
background is white, the stroke with marked variable will have black
background and white text. 

"Edit color" button Opens the dialog Color, if Standard Windows Color and Use inverted text/
background color are cleared for the windows of this type. 

The dialog Colors also opens if you double click the Colors list. .

"Default color(s)"
button 

Sets the selected in the list color as default one. If a group of colors, for
example "Database Window", was selected in the list, all colors of the window
will be set as default ones.

"Spread color"
button

Задаёт использование данного цвета во всех окнахAngioScan. Такая
возможность удобна для цвета текста и фона. Например, если для окна 
Редактора выбрать голубой фон и жёлтый текст и потом нажать кнопку
Установить для всех, то эти цвета будут заданы для фона и текста во всех
окнах.

Font Для некоторых цветов можно задать дополнительные атрибуты шрифта:
«Жирный» и «Курсив».
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5.2.3.2.3  "Key Mappings" Bookmark

"Key Mapping" tab of "Environment" dialog allows to assign any AngioScan command to key
combinations, including local menus activation. "Menu commands tree" column displays tree structure of
commands. Columns Key 1 (Key 2) contain the appropriate keys combinations assigned to commands.
All actions in this tab apply to the marked command.

 

Dialog Item Description

Define key 1...
Define key 2...

Opens the Define key dialog. In the dialog, press a key combination you want to
assign to the selected command, or push Cancel. 

Also, this dialog can be activated by double click in the "cell" where the row with
a command and Key 1 or Key 2 column meet.

Erase key 1...
Erase key 2...

Cancels the defined key combination for the selected command.
Also, it is possible to cancel a hot key combination by right-clicking the "cell",
where row with a command and  Key 1 or Key 2 column meet.

5.2.3.2.4  "Toolbar" Bookmark

Toolbar tab of Environment dialog activates toolbars and buttons of AngioScan windows. 

 

Dialog Item Description

Toolbar bands Contains a list of all <%CM% program toolbars. To enable/disable a toolbar,
select it in the list.

Buttons / Commands Lists buttons for a toolbar, selected in Toolbar bands list. To show/hide the
button on a toolbar, select it in the list. 

"Flat" local windows
toolbars 

Changes the appearance of buttons between "flat" and quasi-3D for
specialized windows toolbars of  AngioScan program. 
The buttons of  AngioScan window toolbar are always "flat".

Toolbar settings are
the same for each
project / desktop file

Makes the configuration of toolbar "global".

5.2.3.2.5  "Misc" Bookmark

"Misc" tab of "Environment" dialog manages different window options and message parameters of <%
CM%.  It is designed for comfortable work with <%CM%.

Dialog Item Description

Main Windows Status Controls the availability and location of window status bar of AngioScan
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Line program.

Highlight active tabs Turns backlight of the current tab (in MS Windows) in windows with tabs.

Double click on
checkbox or
radiobutton in dialogs
== single click + "Ok"
button

Sets the mouse double click function, that is equivalent to a single click on a
corresponding dialog item and clicking OK button of the dialog.

Show hotkeys in pop-
up descriptions

Enables / disables the shortcut of key combinations in the tooltip for toolbar
buttons.

Do not display box if
Console window is
open

Sends all messages to Console, if it is open. In case it is closed, the
message will appear in a separate window. 

Always display
message box

Displays all messages in separate windows. Console window also displays
these messages.

Automatically place
cursor at "OK" button

If there is a flag, the cursor is automatically placed on OK button of the open
message windows.

This option can be disabled if you prefer to press Enter, not to click OK.

Audible notification for
error messages

Enables error messages sound. Information messages always show up
without a sound.

Log messages to file Specifies name of the log file. All messages are logged to this file. Recording
method is selected by a switch with the following positions:

Overwrite log file after
each start

Specifies to create a new file for each session and delete the former file if it
exists.

Append messages to
log file 

Specifies to add messages to the end of existing file. The file size will grow
without bound.

5.2.4 "Tools" Menu

This menu contains commands that do not belong to any exact category. If a command has a toolbar
button, it is shown in the first column.

Command Description

Choose database... Select a database file for operation. By default, the common database is
used. 

Import database... Imports patient data and test results from external database file. This
command allows to transfer data from database, used by AngioScan program
on another computer, to the current database. 

In case the same patients are registered in imported and current databases,
only missing in current database scan (test) results will be imported. The
matching criteria is coincidence of first names, given names and date of birth. 

The standard Windows dialog will show up, where you can select the file to
import. 

After completing the importation, the dialog with imported patient list and scan
data will show up. You can select a patient and download the imported test
data right from this dialog.

Copy database to... Copies the currently open database to a different location at your computer.
Usually it is removable media such as flash module. This command allows
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you to copy the database without knowing the location of the file at computer.
Only folder name or device name are required.

Test statistics... Displays the performed tests statistics dialog at certain time intervals. The
statistics are shown on base of  information of currently open database.

Edit clinic/working
place information... 

This command is used for connection with a remote database and allows to
set the information about clinic, where the device is used. 

Recalculate all
contour analysis
results...

This option performs the recalculation of PPG contour analysis results for all
patients in database. It might be useful in case the algorithm of data
recalculation change in updated AngioScan version.

Calculator... Opens Calculator dialog.

5.2.4.1 "Calculator" Dialog

This dialog is used to evaluate expressions and to convert values from one number system to another.
Result can be copied to the clipboard.

Dialog item Description

Expression The field for expression or number input.

Copy as Specifies the format of the result to be copied to clipboard.

Signed values Indicates that result should be interpreted and displayed as a signed value
(only for decimal numbers).

Display leading
zeros

Enables display leading zeros (MSBs) in binary and hex.

Copy Copies the result of calculation to the clipboard in format specified in Copy.

Clr Clears Expression field. 

Bs Deletes one character (number) to the left fide from the insertion point
(Backspace).

0x Inserts «0x».

>> Performs the shift of expression result to the right by specified number of
digits.

<< Performs the shift of the result to the left by the specified number of digits.

Mod Calculates the division remainder by a given number.

While you are inserting an expression to the Expression field, AngioScan calculates the result and
immediately displays it in various formats in Results pane. Also, a switch and two flags control the result
format.

Expressions example:

0x1234
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-126

(2 + 2 * 2) - 33h

(float)(33000 / 4)

5.2.4.2 "Test statistics" Dialog

This dialog displays information on the number of tests performed in various time intervals. It is also
possible to set the length of the interval explicitly, by specifying the start and end date.

The "Interval Report" creates a detailed report on tests conducted in a specified interval, indicating
patient name, date / time and test type. The report is created as html-file, and Internet browser is
activated for viewing the report.

5.2.4.3 "Import Database Report" Dialog

This dialog displays a list of patients and scan data that have been imported into the database from
another database. Patient names are highlighted by yellow.

Click "Load test result" or double-click the row with test result to load the results without leaving this
dialog.

5.2.5 "Windows" Menu

Commands of this menu control the arrangement of windows in application. Also, in the bottom of the
menu there is a list of currently open windows (a standard way to switch between them). After selecting a
window name in the list, it appears on computer screen. This method is convenient for switching to the
window, located behind the others.

 

Command Description

Tile Resizes and displays the windows without overlapping each other. The
dimensions of the windows are almost identical.

Tile horizontally Arranges all the windows horizontally without overlap. The dimensions of
the windows are almost identical.

Cascade Arranges windows as cascade

Arrange icons Arranges icons of minimized windows.

Close all Closes all windows

5.2.6 "Help" Menu

Commands of this menu operate with online help.
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Command Description

Contents Opens "Contents" tab of Help Menu.

Search for help on Opens "Index" tab of Help Menu.

Visit AngioScan
Electronics Web site

Runs WEB-browser and goes to AngioScan Electronics WEB page.

Check for updates... Verifies whether new version of AngioScan is available. This function is
enabled only when computer is connected to the Internet.

Opens the dialog "Check for updates" where one can set up automatic
update checking and check for a new version as well.

Send e-mail message to
AngioScan Electronics

Runs an e-mail client installed and prepares a message to AngioScan
Electronics.

About AngioScan Opens About dialog.

5.2.6.1 About AngioScan

This dialog shows:

AngioScan version AngioScan version.

Build version AngioScan executed file version. 

Device bootloader
version

 Version of device resident software. It is displayed only when the device
is connected to computer.

Device target software
version

Downloadable version of device software. . It is displayed only when the
device is connected to computer.

5.2.6.2 "Check for updates..." Dialog

Here one can configure automatic check for AngioScan program updates and check for a new version. This
option is available only when computer is connected to the Internet.

 

Dialog item Description

Enable automatic checking for
AngioScan updates

Automatically check for a new AngioScan version when the program
activates. It is possible to specify the frequency of updates checking
below.

Check for update messages are not issued when there are no new
versions and no Internet connection. However, Windows may show a
message that AngioScan is trying to connect to the Internet.

Check for AngioScan updates: Select the frequency of updates checking.

Check now Check for updates immediately.
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6 Appendix

6.1 Information about AngioScan Database

AngioScan Database file is named Patients.sq3. The database with several patients' demonstration
records is included in Packing List. After installing AngioScan program to computer the database file is
copied to the following directory:

Under Windows XP:

C:\Documents and Settings\<user name>\My Documents\AngioScan 

Under Windows Vista, Windows 7 and later versions of Windows OS:

C:\Users\<user name>\Documents\AngioScan

The database file is used by default under the name of "common database". The common database is
not deleted during the uninstallation of  AngioScan package and it is not upgraded during the installation
of updated versions. Thus, all  AngioScan versions use the same database, and it is not needed to
change any settings after having updated new versions.

Please note that common database is personal for each user, even on one computer. 

By the help of the AngioScan main window's command menu "Tools" -> "Select Database", one can
select common database as well  as a database file with a random name and location which was
obtained, for example, by exporting test results data or moved from another computer:

Information on the selected database is displayed in "Patient database" caption:
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When starting  AngioScan one can specify name of database file that should be used in AngioScan.exe
command line. To specify common database one can use alias $common.

When you run <% CM%> in the command line <% CM%>. Exe you can specify the file name of the
database to use. To specify a shared database, you can use alias $ common.

6.1.1 Database Backups

AngioScan creates backups of the common database in Backup subfolder of the folder where common
database file is placed (see above). Backups can be used to restore damaged database due to a crash.
The recovery process should be done manually by copying the appropriate backup file to common
database. Meanwhile AngioScan program must not be running.

In "AngioScan Settings" dialogue one can set the period of time of backups creation.

6.2 Program Messages

6.2.1 5002

Floating point number is entered. In this situation it is necessary to enter an integer.

6.2.2 12129

Previous test results for the specified patient are not saved. If you perform the action, they will be lost.
Please save scan results in the database.

6.2.3 13002

The integrity of AngioScan package is broken: either the package component specified in the message
is absent, or the format of the file specified in the message is not as it should be.

Please contact AngioScan manufacturer.

6.2.4 13006

Check the value you entered for the field specified in the message. Perhaps it is out of range or contains
invalid characters (for example, a number contains a symbol, that is not a decimal digit).

6.2.5 13009

During the registration of a new patient, it was found out that the patient with the same first and last
names and date of birth is already recorded in the database. When this message is closed, the patient
will be highlighted in the database window. To start working with this patient, double click line with his
data.
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6.2.6 13012

No field matching the criteria is found in the database. 

6.2.7 13015

Filter condition contains a bracket without a corresponding pair.

6.2.8 13017

No record matching the filter conditions is found in the database.

6.2.9 13025

The test has been interrupted before AngioScan accumulated enough data for obtaining reliable results.
The occlusion and pharmacological test indexes will not be calculated. 

You can save the test data in the database.

6.2.10 13027

It is necessary to select the patient before the test. Select registered patient in database window by
double click or add a new patient.

6.2.11 13032

The test is completed successfully, and a sufficient for analysis number of pulse waves is accumulated.
The test result can be saved in the database, if you click "Save" button on the Measurements window
toolbar.

6.2.12 13033

During the Contour Analysis insufficient number of pulse waves is accumulated. Test results might be
unreliable, as the accumulated number of pulse waves is not enough for estimating the average values of
parameters, especially if the characteristics of pulse waves  have a large scatter. 

6.2.13 13043

The test is completed successfully, and a sufficient for analysis number of pulse waves is accumulated.
The test result can be saved in the database, if you click "Save" button on the Measurements window
toolbar.

6.2.13.1 13034

 AngioScan Signal Analyzer could not distinguish pulse wave signals during the appropriate amount of
time. The possible causes are:

· Pulse filling index is too low. For high-quality recording its value should be over 1%. Small index
values are often related to low temperature of hand's skin (temperature <30°C). Dry heat is optimal for
warming the extremities. Another possible reason of low index values is nail polish.

· Optical device sensor is not put correctly on patient's finger. 

· Interferences caused by electric lighting (device sensors are optical). In order to minimize
interferences caused by electric light lamps, cover the patient's hand with blackout material.

· Electromagnetic interferences caused by electrical equipment switched on, and other medical
devices. If possible, the test should be conducted away from equipment causing interferences.

· Electromagnetic interferences caused by electric cables located close to wires of device sensors. The
cables of device sensors should be put away from the computer power cable and other electrical
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cables.

If electromagnetic or optical interferences occur, the graphs will look like it is shown in the following
picture:

6.2.14 13072

There are no saved test results of this type for the patient selected. 

6.2.15 13074

Occlusion test has been interrupted before its completion. If you click "No", the test will be continued. 

6.2.16 13083

At least two points are necessary for making trends graphs, i. e. two test results, while there is data of
only one test saved in the database.  

6.2.17 13087

Unable to create directory on the disk storing database backup copies. Possible reasons are:

· The user has no access to the disk. Please contact the administrator of the computer.

· Invalid directory name. It can be set in AngioScan Settings dialogue.

It is not a fatal error. You can continue without creating database backup copies.

6.2.18 13088

It is necessary to enter the required information for making contact with AngioScan developers easier.

6.2.19 13091

The removal of the existing database and its dubbing was forbidden during the database export. Deleting
process of the existing database failed: perhaps it is used by another application or the user does not
have rights to remove it. Try entering a different name for the exporting database.

6.2.20 13092

Conversion of all contour analysis test results of all patients may take some time depending on the
amount of data saved in the database.

Conversion process can be interrupted at any time.

6.2.21 13093

Pharmacological Test is completed by operator. The amount of sufficient data is determined by operator
according to the test purposes.  
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To save rest results in the database, click "Save" toolbar button of Measurements Window.

6.2.22 13104

Each line of the importing text file must have the following format:

0:00:32.987     58004   41517

The first column is time (h: mm: ss: ms), the second one is the value of channel 1 signal, and the third
one is the value of channel 2 signal, if it is used in test (Occlusion test).

6.2.23 13105

You are about to save results of Contour Analysis that have been "pulled out" from Occlusion and
Pharmacological tests. The results of Occlusion and Pharmacological tests have not been saved yet. In
this case saved results of Contour Analysis will not be marked as part of Occlusion or Pharmacological
tests. It will affect only display of graphs loaded from database. 

6.2.24 13108

You are about to transfer data of one patient's test results to another patient. It might be necessary if the
test was performed for a patient selected by mistake, as well as after Database import.

See Test results transfer between patients.

6.2.25 13109

Information about test results transferred from one patient to another. 

See Test results transfer between patients.

6.2.26 13111

Pulse Filling Index  of the patient is very low and the test results will be unreliable. The possible reasons
of low Pulse Filling Index values are: 

· The temperature of hand's skin is lower than 30-32 C degrees. Dry heat is optimal for warming the
extremities. 

· The sensor is put on finger incorrectly.

· The patient's nail is covered with opaque varnish.

Eliminate the possible causes and repeat the test.

6.2.27 13112

Device sensor signal level is too low. 

The possible reasons of low signal level:

· The sensor is put on finger incorrectly.

· The patient's nail is covered with opaque nail polish.

Eliminate the possible causes and repeat the test.
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6.2.28 13113

Device sensor signal level is too high. The possible reason of too high signal level is incorrectly put
device sensor.
Check the sensor and repeat the test. 

6.2.29 13114

The signal level  of two sensors is too low. The possible reason of too low signal level is incorrectly put
device sensors or opaque nail polish.

Eliminate the possible causes and repeat the test.

6.2.30 13115

The total duration of the Occlusion test has exceeded the time set, and the test was automatically
stopped. The test program is uncompleted and  the test results are unreliable.

The possible reason is the late start of Occlusion test, too long Occlusion phase, uncomplete Occlusion
or lack of it. 

6.2.31 13116

The Occlusion Test is finished, but accumulated data is not enough for further analysis as Occlusion
phase was not long enough. The test results should be treated as estimates.

To save test results in the database click "Save" toolbar button of Measurements window.

6.2.32 13119

Device memory card failed. Try to switch off and restart the device.

6.2.33 13121

The message says that the user specified has been already registered in computer's database. Test
results saved in device will be transferred to the already registered user. 

6.2.34 13123

The message tells about the number of test results downloaded from device to computer. Only those
tests will be downloaded that have not been downloaded before.

6.2.35 "New users are found in the memory" Dialogue

When connecting the stand-alone device AngioScan-01P to computer, AngioScan program analyses the
data stored in memory of stand-alone device. If there are records of users not registered in computer's
database, AngioScan offers to register them. During the registration, test data is copied from device to
computer's memory, that further allows to operate the information more comfortably with the help of 
patients database dialogue.

To refuse from the immediate registration click "Not now" button. Further, it will be possible to register
users and copy test results via "Settings" -> "AngioScan Settings" ->  "Stand-alone device" tab, as well
as via  patients database dialogue.

6.2.36 "Choose registration method" Dialogue

Here one can choose which method of registration in computer's database of users registered in stand-
alone device. The usual registration is preferable, as it allows to enter user's name and surname, that will
be displayed in database window.
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During the quick registration, AngioScan itself creates user names (User1, User2, ...). The device's
serial number is used as user name.

Further, if you want to change user data, go to "Settings" -> "AngioScan Settings" ->  "Stand-alone
device" tab, as well as to  patients database dialogue.

6.2.37 "New test data found in memory" Dialogue

When connecting stand-alone device AngioScan-01P to the computer,  AngioScan program analyses
the data stored in memory of stand-alone device. If there are tests not copied to computer's memory,
AngioScan offers to copy them. 

6.2.38 "User Registration" Dialogue
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When connecting the stand-alone device AngioScan-01P to computer, AngioScan program analyses the
data stored in memory of stand-alone device. If there are records of users not registered in computer's
database, AngioScan offers to enter data for each user: first name, second name, date of birth, etc. After
the user data is entered, it will be stored in computer's database and updated in stand-alone device
memory.
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