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CHAPTER 1 - STARTUP
The DMT Pressure Myograph Systems primarily operates via the MyoVIEW software. The function of the
software is to control the heat of the chamber, the pressure, and the trace recording of following parameters
and with the possibility add user defined parameters:

•

Left Wall Thickness

•

Right Wall Thickness

•

Average Wall Thickness

•

Outer Diameter

•

Inner Diameter

•

Vessel Area

•

Lumen Area

•

Cross Sectional Area

•

Media/Lumen Ratio

•

Shear Stress (optional)

•

Inlet Pressure

•

Outlet Pressure

•

Mean Pressure

•

Flow (optional)

•

Vascular resistance (optional)

•

Temperature

•

Force (longitudinal)

•

pH (optional)

•

Pulse (optional)
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MYOVIEW START-UP ON YOUR COMPUTER
Go to Start -> All Programs -> DMT -> MyoVIEW

NOTE: RIGHT CLICK ON MYOVIEW AND SELECT “SEND TO” TO CREATE A MYOVIEW SHORTCUT ON
YOUR DESKTOP.

MyoVIEW will start up with the layout from the last time it was in use. The following MyoVIEW screen will now be
visible on the screen (see figure 1).

Figure 1 Example of MyoVIEW start screen (112PP System)
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1.1 AUTOMATIC MYOVIEW UPDATE
New MyoView 5 releases are made available online and can be updated in MyoView 5.
A working internet connection is required to make Automatic MyoVIEW 5 Update work.
MyoView checks for an update every time the program is started. If there is an update, a notification
is shown, and the user may decide whether to update or not.

Figure 1.1 Update check dialog

Figure 1.2 Update available dialog

The updates are downloaded and installed when "Yes" is pressed.
Info about the update(s) is shown when the "I" button is pressed.

Figure 1.3 Info about available updates

It is also possible to make a manual update check in the "About" dialog by clicking on the "?" in the top right corner
(figure 1.4).
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Figure 1.4 Update check is also available in About MyoVIEW

Figure 1.5 Update check is also available in About MyoVIEW

Make sure the computer is connected to the internet and then press the "Software update check" (figure 1.5).
MyoView will close automatically during the installation and need to be started manually after the
installation is complete.
MyoView can be closed manually if it is not closed automatically by the MyoVIEW installer. It is also possible
to delay the installation until after the program has been closed or the computer rebooted.
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1.2 LAYOUT
The layout in MyoVIEW is extremely flexible and user friendly. MyoVIEW saves the given layout shown on the
screen when the program is closed.
The screen layout can be simplified by hiding the different small windows for the Camera, Pressure Interface,
Image Analysis, Sequencer, and Flow Meter (optional).
By clicking the needle-pin icon in the top right-hand corner (shown in figure 1.6), the windows will hide either on
the left or right-hand side of the MyoVIEW screen.

Figure 1.6 Indication of needle-pin icon

After hiding the five different windows the MyoVIEW layout will look like shown below:

Figure 1.7 Layout after hiding the windows
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The different windows will slide in if requested and be visible by holding the mouse pointer on the yellow tab.
By pressing the needle-pin again, the window will stay open, see figure 1.8 A-B.

Vertical needle-pin: The Camera Menu will NOT be hidden.
Horizontal needle-pin: The Camera Menu will be hidden.

Figure 1.8 A-B Indication of vertical needle-pin icon (left) and horizontal needle-pin
icon (right)
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The Image Analysis window showing the video from the USB camera can be moved around and resized as
required. Hold the left mouse button on the Image Analysis window down and drag it to the requested
position on the screen. At the given position, the Image Analysis window size can be scaled up and down.
See figures 1.9 and 1.10.

Figure 1.9 Image Analysis window at the bottom of the MyoVIEW screen
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Figure 1.10 Image Analysis window moved and resized at the center of the MyoVIEW screen

1.2.1 RESET OF THE MYOVIEW LAYOUT
At any given time, the layout can be set to default by going to the View Menu in the Application layout submenu
and click on the Reset window layout.

Figure 1.11 “Reset window layout”
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CHAPTER 2 - CONTROL WINDOWS
The MyoVIEW control windows control the Camera, the Image Analysis, the Pressure Interface, the
Sequencer, and FlowMeter (optional).

2.1 CAMERA CONTROL WINDOW
The video camera capture (start recording the video) is activated by pressing CAPTURE (shown in figure A)
and stopped again by pressing STOP (shown in figure 2.1 B) in the Camera control window. The Brightness,
Gamma, and Gain of the camera can be adjusted using the appropriate sliders to obtain a good image of the
mounted vessel (see figure 2.1B).

Figure 2.1 A Camera Control window – capture

13

Figure 2.1 B Camera control
window stop

The best image to obtain a good tracking of the vessel walls is images in the grayscale area and not very
bright images showing a black and white image. Keep the light and brightness to the lower side and keep
the grayscale image instead of a very bright image resulting in a completely white background. The latter
will result in poor quality tracking of the wall; see examples in figure 2.2 A-B.

Figure 2.2 A Good image for racking the
vessel wall

Figure 2.2 B Too bright image and the tracking
will not be good

2.2 CALIBRATION OF THE CAMERA
The camera must be calibrated to obtain the pixel/µm relationship for the given microscope objective.
Once the camera is calibrated with the given objective, the calibration data will be saved in MyoVIEW.
A new camera calibration is only performed if the objective or camera is changed or never have been
used before.
1. Press CAPTURE in the Camera Control Window to start the Video Capture.
2. Place the supplied micrometer ruler on the microscope and adjust the microscope to get the ruler

in focus.
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3. To calibrate the camera, press the Calibrate icon in the Camera Control window (shown in figure 2.4).

Figure 2.4 Camera Control window – Calibrate Camera

The micrometer ruler will now be displayed on the screen. Select the Magnification (shown in figure 2.5)
corresponding to the objective used on the microscope.
Draw a box covering the 1000µm ruler exactly, as shown in figure 2.5 (red box) using the mouse
holding the left mouse button down. The appearing red box with the tick marks can be rotated 90
degrees by clicking either the Width or Height on the right-hand side (marked in figure 2.5) to get the
red box to fit the ruler (e.g., for every 200µm), see figure 2.6.

Figure 2.6 Calibrate Camera - micrometer ruler

Figure 2.5 Calibrate Camera - micrometer ruler

- rotated, 90 degrees
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4. Fine adjust the red box tick marks by clicking on the plus and minus slider until it fits precisely

(shown in figure 2.7).

Figure 2.7 Plus and minus slider

5. Click on Calibrate and fill in the number of µm the red box covers into the box Enter measured

microns. Press the ENTER to save the calibration of the camera; in this case, it is 1000µm (see figure
2.8).

Figure 2.8 Enter measured microns

6. In the box Measurement (µm) the camera will show how many µm the red box covers. This value

should, in this case, be 1000µm. By resizing the red box, the calibration of the camera can be
verified by reading the number in Measurement (µm) (shown in figure 2.9).
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Figure 2.9 Resizing the Measurement (µm) box can be used to verify the calibration.

If other objectives are used, then calibrate them by selecting the appropriate Magnification and redo the
calibration for each of the objectives on the microscope. The calibration data for each objective will be
stored at each of the Magnifications. In the Magnification field, the appropriate magnificent of the
objective can be entered. In the example below 4.5x have been entered as an example.

When changing from one objective to another, it is important to go into the Camera Control Window and
select the Magnification matching the microscope objective. If a 10x objective is used, then select the
10x magnification.

NOTE: A NEW CALIBRATION IS MANDATORY WHEN AN OBJECTIVE IS REPLACED PHYSICALLY,
ON THE MICROSCOPE, E.G., IF AN OBJECTIVE HAS A DEFECT.
The camera calibration will be saved as an 'action' in the Action Sheet (Figure 2.10) to document
that a new camera calibration has been performed. In the example shown below, the camera has
been calibrated three times just for illustration.
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Figure 2.10 Action sheet - illustration of saved calibration of the camera

2.3 IMAGE ANALYSIS CONTROL WINDOW
The Image Analysis Control window is showing the video of the mounted vessel. This video image is used to
measure and calculate the parameters recorded in MyoVIEW.

Figure 2.11 Image analysis control window
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2.3.1 ZONES
Before MyoVIEW can calculate a mounted vessel's dimensions, the user must define a region, wherein
MyoVIEW will track the vessel walls and calculate all the parameters. In MyoVIEW, a zone is placed by leftclicking and dragging a box across the vessel's video image in the Image Analysis Control Window.
MyoVIEW can handle up to four zones (figure 2.12).

Figure 2.12. Up to four zones can be added. In each zone, all parameters will be trace recorded in MyoVIEW.

In each zone, all parameters are tracked, measured, and calculated individually. Each zone will have a
number (1, 2, 3, and 4). In figure 2.13, two zones has been added, and on the left side of the trace window, a
"1" and "2" can be seen representing zone 1 and zone 2, respectively (figure 2.13). To see the trace of a
parameter from zone 1, click on the "1" and then select the parameter shown by right-clicking on the trace
(see figure 2.14).
When a zone is placed on the vessel's video image in the Image Analysis Control Window, a Trace recording
window will be opened automatically (see figure 2.13) without any selected parameter (if not opened
manually before).

19

Figure 2.13 Image Analysis Control Window - Trace recording

Right-click on the trace to select the parameter as shown figure 2.13.

Figure 2.14 Select a parameter

Trace data of a given parameter from zone 1, 2, 3, or zone 4 is selected by clicking on the appropriate small
box on the left-hand side of the trace marked below.
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Figure 2.15 Zone 1, 2, 3, 4 Select the zone to be shown

The zones can be moved, enlarged, or minimized as needed by dragging the box. As soon as the box is
placed, the wall tracking algorithm in MyoVIEW will start trying to track the inner and outer wall of the vessel.
The red line will show the tracking of the outer wall, and the green lines will show the tracking of the inner
wall. To the far right in the Image Analysis Control window, the outer (red lines) and inner diameter (green
lines) are shown for the two zones, see figure 2.16.
Suppose the tracking of the inner and outer walls is not correct. In that case, the algorithm can be adjusted
by highlighting the appropriate zone box. After that, change the Course Edge Detection using the "Threshold"
slider (large changes) or the minus and plus signs (small/subtler changes) in the Image Analysis Control
window as marked in figure 2.16 until the tracking of the inner and outer wall is perfect (see figure 2.17).

Figure 2.16 Use the Course Edge Detection Slider to adjust the tracking of either
the Outer vessel wall or the Inner vessel wall using the appropriate slider
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Figure 2.17 Here, the slider Course Edge Detection has been changed for
zone 2 to get better tracking of the vessel walls

In cases where connecting or fat tissue cannot be removed entirely from the vessel, tracking the walls could
be a problem for the tracking algorithm. In these cases, the Fine Edge Detection sliders in the Image
Analysis Control window is used (see figure 2.18). There is one slider for each of the four tracking lines. By
sliding the Fine Edge Detection bar, offset values are added or subtracted to the tracking algorithm. Thereby
the user will be able manually to place the tracking line to the position where the user can see the wall even
though there is a lot of connecting tissue attached to the vessel.

Figure 2.18 Fine Edge Detection
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2.3.2 MANUAL TRACKING

In cases where the Automatic tracking is unable to track correctly, it can be disabled, and outer and inner
tracking lines can be set manually (figure 2.19a).

Figure 2.19a Auto tracking

Select a zone and check "Manual tracking" to enable manual tracking. A marker will be added to the traces
when the Manuel Tracking check box is enabled and disabled (figure 2.19c).

Figure 2.19b Manual tracking on right outer diameter line
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Figure 2.19c A marker is added to traces when manual tracking is enabled or disabled

Outer or inner diameter can be changed by clicking on a tracking line to select it. When a tracking line is
selected it can be moved with the mouse wheel or by holding left mouse button down and moving the mouse.
Click on surrounding area to unselect it.
NOTE: IT IS A GOOD IDEA TO ADD A MARKER TEXT TO THE TRACE BEFORE AND AFTER THE
TRACKING LINES HAS BEEN MANUALLY MOVED TO DESCRIBE WHAT HAS BEEN DONE AND WHY.

2.3.4 TRACKING PROBLEMS AND SOLUTIONS
1. If there is a problem with tracking even after changing the Outer and Inner Course Edge Detection

threshold, try to change the camera gain and brightness combined with the Outer and Inner Course
Edge Detection parameters. Adjusting the light intensity on the microscope is also an option to track
the vessel walls better.
2. Very large/thick vessels are too thick to light through, making it impossible to track the inner diameter.

An example would be the rat aorta. In this case, select Ignore Inner Diameter in the MyoVIEW Menu.
MyoVIEW will then only track the outer diameter.
3. The vessel is not clean: The vessel has some connecting tissue and fat attached, making it impossible

to track the wall's right position.
A. Try to move the zone to another position.
B. Use the Fine Edge Detection sliders in the Image Analysis Control window.
C. Clean a new vessel and mount it in the Myograph chamber.
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4. If everything else fails – try enabling "Manual tracking" and set the tracking lines manually. The human

eye is, in these cases, better than the tracking algorithm.

2.3.5 RESET FINE EDGE DETECTION SLIDERS

The Fine Edge Detection sliders can be reset by going to the Image Analysis control window and click on the
arrow and then select Reset Fine Edge Detection as shown in the figure 2.20A.

Figure 2.20A Reset fine edge detection

2.3.6 SNAPSHOT IMAGE OF THE MOUNTED VESSEL

Go into the Image Analysis control window, click on the
shown in the figure 2.20B.
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icon, and select the "Export image to file" as

Figure 2.20B Export image to file

2.4 PRESSURE INTERFACE CONTROL WINDOW
The Pressure Interface Control window is placed along the right side of the MyoVIEW layout as shown in
figure 2.21 below.

Figure 2.21 114PP on the right side

The Pressure Interface Control window (figure 2.22 and 2.23) is divided into three parts: Heater control,
Pressure Control, Force control, pH probe values (optional) and Pulsatile Pressure (112PP system).
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Figure 2.22 Pressure Interface control window for a
114P Pressure Myograph System

Figure 2.23 Pressure interface control window
for a 112PP Pulsatile Pressure Myograph System
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2.4.1 HEATER CONTROL
Control the temperature in the Myograph Chamber and Pressure Interface
buffer bottles. Enter the temperature of choice (RT to 50°C) and press ENTER
on the keyboard or click the Change icon. To turn the heat on and off, click the
"On" and "Off" icon, respectively.

Figure 2.24 Heater control

2.4.2 PRESSURE CONTROL
•

Pressure On/Off -To pressurize the bottles in the Pressure Interface,
click on the "On" icon, and turn off the pressure on the Pressure
Interface click on the "Off" icon.

Figure 2.25 Pressure control

•

P1 and P2 - Setting of the pressure at the P1 and P2 side of the chamber. Enter the pressure of choice
at the P1 and P2 side (0-250mmHg and press the ENTER key or click the Change icon to save the
entered values. To prevent backflow, MyoVIEW will not accept a higher P2 pressure than P1. If no
flow is required, do not set P1 and P2 at the same value. Instead, turn flow OFF (see below). If P1 is
set to the same value as P2, there is a risk of backflow and getting air into the vessel.

•

Gradient - The Pressure Interface can build up pressure at different speeds. The default setting is
10mmHg/sec, which means going from 40mmHg to 50mmHg takes approximately 1 sec. The
speed/gradient can be changed between 1mmHg/sec and 10mmHg/sec

•

Flow On/Off - Inside the Pressure Interface, a valve will normally be closed, blocking the flow from
the P2 side of the chamber, creating a no-flow situation (Simulate Blind-sac experiment). The flow is
turned on by a click on the On icon and off by a click on the Off icon. In the no-flow state, only the
Pressure entered as the P1 value will be applied to the mounted vessel.

NOTE: WHEN MYOVIEW OPENS, THE PRESSURE IS ALWAYS OFF AS DEFAULT.
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2.4.3 FORCE
•

Zero - The force transducer measuring the longitudinal force generated
by the mounted vessel is calibrated as described in the Pressure
Myograph Systems User Manual. In MyoVIEW, the zero is used to zero
the force of the force transducer. Besides using the force transducer

Figure 2.26 Force

to measure the longitudinal force generated during an experiment,
the force transducer can normalize the vessel and the experiment.
To make sure that the vessels are stretched equally at all times, for
all experiments, the force can be used to put the same stretch/force
to the vessel before starting an experiment and during the whole
experiment by adjusting the micrometer positioner.

2.4.4 PULSATILE PRESSURE (ONLY FOR 112PP PULSATILE PRESSURE MYOGRAPH SYSTEM)
•

Pulse Rate - The Pulse Rate Menu is only for users with the Pulsatile
Pressure 112PP chamber/Myograph system. In the Pulse Rate menu, the
number of pulses per minute can be set between 50 and 600 pulses per
minute. By selecting, e.g., 400 pulses/min, the Pressure Interface will
pulse between the P1 and P2 pressure 400 times per minute.

•

Duty Rate: The Duty Rate is the percentage of time the Pressure should be at the P1 pressure. With
a setting of, e.g., 45, the Pressure Interface will be at the P1 pressure 45% of the given time and 55%
of the time at the P2 pressure. Changing the Duty Pulse High value will change the pulsing profile if
wanted.

•

PULSATION: Pulsation is turned ON or OFF.
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In figure 2.27A, the Pulse Rate is 100, the Duty Rate is 50%, and in figure 2.27B, the Pulse Rate is
changed from 100 to 200, the Duty Rate 50%, and P1 at 72mmHg and P2 at 65mmHg.

Figure 2.27A Pulsation at 100bpm System

Figure 2.27B Pulsation going from 100bpm to 200 bpm.
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2.5 SEQUENCER CONTROL WINDOW
The sequencer is found at the bottom of the MyoVIEW Layout (see figure 2.28A for the 114P system and
figure 2.28B for the 112PP Pulsatile Pressure System). The Sequencer in MyoVIEW is a feature to
program the Pressure Interface to define pressures in a predefined period of time. A sequence will
typically contain several steps/tasks.

Figure 2.28A Sequencer control window for 114P Pressure System

Figure 2.28B Sequencer control window for 112PP Pulsatile Pressure System

Adding Task steps to the sequencer:
1. Click on the sequencer triangle icon and select Add task (see figure 2.29).

Figure 2.29 Sequencer drop down menu
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2. The Task Manager (see figure 2.30A for the 114P System and figure 2.30B for the 112PP

system). Information is needed for each task to be filled in.

Figure 2.30A Edit Task menu for the 114P system.
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Figure 2.30B Edit Task menu for the
112PP Pulsatile Pressure system.

•

Description: Free text describing the task.

•

Show description on trace when the task starts: If selected, the free text from Description will be
written on the traces when the task starts (see figure 2.31 and 2.33).

•

Duration: Time in seconds the task should run before continuing to the next task.

•

Inflow (P1): Target pressure in mmHg for the P1 (0-250mmHg).

•

Outflow (P2): Target pressure in mmHg for the P2 (0-250mmHg).

•

Temperature (C): Chamber temperature (RT-50°C).

•

Use Pulsation (ONLY 112PP system): Selection will initiate the pulsatile pressure of the 112PP
system (not visible for the 114P System).

•

Pulse Rate (ONLY 112PP system): Enter the number of pulses per minute. The number of pulses
define how many times the pressure should shift between the P1 and P2 pressure.

•

Prompt user: When the task ends, the sequencer will prompt the user for an OK with the text written
into the text box before it will continue to the next task. In figure 2.30A, the text 'Add Drug 1' has
been added. This results in a prompt box with the text 'Add Drug 1' that the user has to click OK
before the sequencer continues to the next task in the sequence.

•

Wait: A tick mark in the Wait box (see figure 2.31) means that the task will start timing when the
given parameter setting is reached. If P1 should be 40mmHg for 10 seconds, the 10 seconds will
first start counting down when the P1 is equal to 40mmHg.

Figure 2.31 Task manager – Wait box
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3. Enter all the tasks needed in the sequencer and click OK.

The sequencer menu shown in figure 2.32.
•

Edit a Task: Double click on a task, and the Task Manager will show the task to be edited. Alternative
mark the task and select edit task in the drop-down menu of the sequencer

•

Delete a Task: Mark the task and select the delete task in the sequencer's drop-down menu.

•

Load Sequence: Select Load Sequence in the drop-down menu of the sequencer.

•

Save Sequence: Select Save Sequence in the drop-down menu of the sequencer

•

Clear Sequence: A sequence can be deleted. Select Delete Sequence in the drop-down menu of
the sequencer.

•

Loop Sequence: A sequence can be repeated by using the 'Loop Sequence' function. Select Loop
Sequence in the drop-down menu of the sequencer.

Figure 2.32: Sequencer menu
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Figure 2.33 Experiment using the sequencer. The sequencer tasks are listed in the trace as marks

2.6 FLOW METER CONTROL WINDOW (OPTIONAL)
The DMT FlowMeter - 162FM is not an active flow meter able to control the flow. The Flow Meter
measures the flow due to a pressure gradient across the mounted vessel (P1 higher than P2). The Flow
is shown as µl/min.

Figure 2.34 DMT FlowMeter control
window

35

CHAPTER 3 - THE MYOVIEW MENUS AND
CONFIGURATION
3.1 APPLICATION BUTTON
•

New trace: A new data-trace window will be shown in MyoVIEW.

•

Open experiment: Open a saved MyoVIEW experiment.

•

Save experiment: Save the MyoVIEW experiment as a Myo file.

•

Save As an experiment: Save a copy of your experiment under a different user-defined file name.

•

Data Export: Data export manager selecting specific traces from specific zones and camera

•

Close experiment: Close the MyoVIEW experiment.

•

Exit: Exit of the MyoVIEW program.

Figure 3.1 Application button

3.4.2.1 User config submenu


Load user Config – Load user settings from file



Save User Config – Save user settings to file

A user settings file contains information about the layout, trace settings, and custom traces. When a settings
file is loaded, the saved settings are applied to MyoVIEW.
This file can be loaded or saved at any time, and the settings replace the already existing settings.
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3.2 MYOVIEW QUICK ACCESS TOOLBAR
The MyoVIEW, quick access toolbar, is in the top left corner (see figure 3.2).

Figure 3.2 MyoVIEW Quick Access Toolbar

Customize Quick Access toolbar: Customize the Quick Access Toolbar (see figure 3.3).

Figure 3.3 Customize Quick Access Toolbar

3.3 NEW TRACE
By clicking the New Trace Icon (), a new trace will be shown in MyoVIEW. The new trace will not be
dedicated to showing any specific parameter before this is selected.
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NOTE BEFORE OPENING THE FIRST TRACE:


SELECT RECORD VIDEO AND VIDEO QUALITY IN THE CAMERA MENU IF VIDEO
OF THE EXPERIMENT SHOULD BE RECORDED AND SAVED.



START VIDEO CAPTURE IN THE CAMERA CONTROL WINDOW.



MARK THE NUMBER OF ZONES (UP TO FOUR) ON THE VESSEL TO BE RECORDED IN THE
IMAGE CONTROL WINDOW.

To select and show a trace of a specific parameter right, click on the trace, and the following will be
shown, see figure 3.4.

Figure 3.4 Select parameter from the drop-down menu

Select the parameter of interest. As many traces as requested can be opened and shown at the same
time. The traces can be stacked as tabs, in columns, or rows. The trace layout can easily be arranged as
requested simply by dragging the actual Trace window to the requested position. The three different
layouts are shown in figure 3.6 - 3.8.
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Figure 3.5 Trace Layout 1 - Tab-layout

Figure 3.6 Trace Layout 2 - Column Layout
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Figure 3.7 Trace Layout 3 - Rows Layout

If the data traces cannot be seen on the screen, then first click on 1 for showing zone 1 or 2 if two zones
has been made on the video image (shown in figure 3.8).

Figure 3.8 Click for zone 1 or 2

If the traces still cannot be seen, then the scale on the y-axis could be set wrong.
3.3.1 SETTING OF THE Y-AXIS

Click on the Y-axis icon
on the left-hand side.
It will open a Y-axis setting menu, as shown
below.
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Figure 3.9 Y-axis setting menu

•

Trace Type - Select the parameter to be shown.

•

Vertical limits - Enter the minimum and maximum Y-value.

•

Auto range - Will at all time scale the Y-value data shown in the trace automatically.

•

Unit type - Measure unit. This cannot be changed but shows the unit of the given parameter.

•

Show unit type - Will show the unit of the given parameter on the y-axis of the trace, e.g., the inner
diameter will show µm.

•

Label count - The distance between tick marks on the y and x-axis can be entered.

Auto range – Automatic and continuous update auto-scaling the Y-axis

If the auto range is enabled, then the Y-axis is automatically updated to show all values in the current
time window (X-axis).
Suppose the user moves the Y-axis manually with the methods described in the following sections. In
that case, the auto range is disabled, and the Y-axis is not updated automatically before the Auto Range
is enabled again.

Auto range can be reenabled by right-clicking in trace and choosing Enable auto range in the menu as
shown in figure 3.10

If enable Auto Range is not shown, then it is because the auto range is already enabled, or auto range is
disabled for that type of trace.
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Auto range is also shown on the ribbon. The current status is shown and can be changed by clicking on
the icon (figure 3.10)

Figure 3.10 Reenable automatic Y-axis updates

Move Y-axis up or down

Scrolling the mouse wheel moves the Y-axis up or down while the pointer is located in the trace window.
This is a fast and easy way to get the trace in the center of the viewing field on a given trace.

Figure 3.11 Moving the Y-axis up and down using the mouse scrolling wheel while the pointer is
located in the trace.
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Scale Y-axis

The Y-axis can be scaled up or down by using the mouse wheel while the mouse cursor is in the Y-axis label
area (as shown in figure 3.12)

Figure 3.12 Scale Y-axis with mouse wheel

Scroll X-axis (time)
There are four ways to move the X-axis forward or backward in time.
1. Use the slider in the live traces section on the ribbon
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Figure 3.13a Slider in live traces section on ribbon

2. Scroll the mouse wheel up or down while the pointer is in the trace window while pressing the SHIFT key

Figure 3.13b Area where mouse cursor should be

3. Use the CTRL + LEFT or RIGHT ARROW KEYS on the keyboard
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Scale X-axis (time)

The X-axis can be scaled up or down by using the mouse wheel while the mouse cursor is in the X-axis label
area (as shown in figure 3.14a)
It can also be done by holding ALT down and using the mouse wheel while the mouse cursor is in the trace
area, as shown below in the red box (as shown in figure 3.14b).

Figure 3.14a Scale X-axis with mouse wheel while the ALT key is
pressed

Figure 3.14b Scale X-axis with mouse wheel and ALT key
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Show frame at time (VIDEO ONLY)

It is possible to show a video frame at a specific time or the frame closest to the specified time.
This can be done by right-clicking in the trace at the requested time and picking "Show frame at time" in the
context menu.
NOTE: IT ONLY WORKS ON LOADED EXPERIMENTS WITH VIDEO AND TRACE DATA. THIS IS NOT
POSSIBLE DURING LIVE TRACE RECORDING ON AN EXPERIMENT.
Right-click in the trace at the time you want to see the video frame. Pick "Show frame at time" in the list.

Figure 3.15 Show frame at time in context menu
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The frame at given specific time is then shown.

Figure 3.16. Video frame at a given specific time shown

3.4 MENUS
In the MyoVIEW program, there are four main menus in the toolbar: MyoVIEW, Camera, View, and Data
menu, shown in figure 3.17 below.

Figure 3.17 MyoVIEW Menus

3.4.1 MYOVIEW MENU
There are eight submenus in the MyoVIEW Menu: Data Collection, Trace Selection, Scale Time, Time,
Zoom, Live Traces, Auto Range, Markers.
3.4.1.1 Data Collection submenu
•

New – This will open a new Trace window
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It is possible to start, pause, and stop data-trace collection. The pause function is an excellent feature to make
the final data file much smaller making it easier to go through the data analysis. Every time there is not essential
data or data, the user does not need, the data-trace recording can be paused by pressing the PAUSE icon.
When important data needed to be recorded, then press the Resume icon. The STOP icon is ONLY pressed
when the experiment is completed, and no more data has to be collected.

•

Start – This will start the collection of data

Figure 3.18 Start Data Collection

•

Stop – This will stop collecting data, and the data from this time point will NOT be saved. The user
has to confirm that data collection should stop. The data collection continues until "Yes" is pressed.

•

If the Stop Collection data has been pressed and the Start Collection Data is pressed again you will be
asked to save the data already collected before starting a new collection of data.
NOTE: IF YOU DO NOT SAVE DATA, IT WILL BE LOST
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Figure 3.19 Shows stop button and stop data collection message

•

Pause – This will pause the collection of data until Resume is pressed
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3.4.1.2 Trace Selection submenu
•

Export Type - Selection of the data transformation type to
be carried out on the selected data on the trace:
»

Mean Value: Calculate the mean value of the selected
data

»

Maximum Value: The highest value in the selected
data set

»
»

•

Minimum Value: The lowest value in the select data set
Average slope of the values in the selected data set.

Export to Data Sheet - Transfer the Mean, Maximum,
Minimum, or Average Slope value (depending on the
selected Export Type) to the Data Sheet.

•

Select all traces - To transfer data from all open traces for the same time frame, the "Select all traces"
is used (figure 3.20). When the time frame is selected in one trace, all open traces will have the
same time frame selection. If this is followed by clicking on the Export to Datasheet in the Trace
Selection submenu, the data from all the open traces for the selected time frame will be transferred
to the Data Sheet.

Figure 3.20 Two traces with “Select all traces”. The selected time frame is shown in both traces

50

Figure 3.21 Export of datasheet of all open traces

IMPORTANT: BEFORE EXPORTING DATA, DETERMINE IF DATA FROM ALL OPEN TRACES SHOULD BE
EXPORTED TO THE DATA SHEET OR JUST ONE SPECIFIC DATA TRACE. SELECT THE "SELECT ALL
TRACES" IN THE DATA ANALYSIS MENU IF DATA FOR THE MARKED TIME FRAME FROM ALL OPEN
TRACES SHOULD BE EXPORTED TO THE DATA SHEET. OTHERWISE, ONLY THE MARKED TRACE WILL
BE EXPORTED.

To transfer only the data from one given trace and time frame, the "Select all traces" is NOT selected.
When the Export to Datasheet in the Trace Selection submenu is selected, only data from the
selected trace and time frame is transferred to the datasheet (figure 3.22).
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Figure 3.22 Selection of one specific trace

See Data Sheet shown in figure 3.23

Figure 3.23 Export of datasheet of one given trace
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3.4.1.3 Scale Time submenu
•

Trace Window: Define the time window shown on the Trace Window. By entering 30sec (00:30) will mean that
the latest 30 sec of data is shown in the trace. The time can be entered in seconds or time written as
"hours:minutes:seconds"(hour scan be omitted)

•

Expand View: By selecting a time period while holding the left button down using the mouse on the trace,
then by clicking on the Expand View Icon will make sure the selected time will become the new Trace
Window.

3.4.1.4 Time submenu

This function will only be possible for a recorded experiment. Load a saved experiment file. If the user wants to
go to a specific time in the data-trace and video, the time is entered, followed by pressing the ENTER key. All
open traces and the video will be updated to the given time.

3.4.1.5 Zoom submenu
 Zoom in – Change time scale in small steps - zooming in
 Zoom out - Change time scale in small steps - zooming out

3.4.1.6 Live Traces submenu
•

Start Live Trace/Stop Live Trace - Stop Live Trace will stop the refreshing of the trace and let the current
trace 'freeze,' making it possible to look carefully at a part of the curve while data is still being recorded in
the background.
Start Live trace will always show the 'front' of the trace where new data is being recorded into the trace.

•

Scrolling Bar - The scrolling bar is used to scroll through the traces. Press the minus to scroll back in time
and the plus to scroll forward in time. Alternatively, move the slider towards the minus or plus to scroll
back and forth in time, respectively.

Figure 3.24 Live Trace submenu
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3.4.1.7 Markers submenu


Add – Add marker at a given time



Markers - Enter Marker text for the given Hotkeys.

In MyoVIEW, markers can be added to the traces in four ways. To enter a free text at a given position in
a trace, double click on the trace, and this will open a text box, as shown in figure 3.25.

Enter any given text of choice and press Save message or press the ENTER key.

Figure 3.25 Markers - enter free text

The entered text will be shown at the given position in the trace, as shown in figure 3.26.
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Figure 3.26 Markers - enter free text

The other possibility in MyoVIEW is to predefine the Marker's text and link them to Hotkeys. This
functionality is very useful for Marker's text used repeatedly. In the Markers submenu, press settings,
and the dialog box below will be shown.

Figure 3.27 Marker strings

Here the Hotkey (Function key) is selected, and the appropriate text linked to a Hotkey is entered. Below the
text, 'Drug 1' has been connected to Hotkey F1. Every time the F1 Hotkey is pressed during an experiment,
the text 'Drug 1' will be added to the trace as a marker at the given time.
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A total of 12 Hotkeys (F1 - F12) can be predefined with a user-selected Marker text of choice.

Figure 3.28 Hotkey

Pressing the "Add" button on the ribbon will open a text box, and this will open a text box, as shown on the

next page.
Enter any given text of choice and press Save message or press the ENTER key.

The hotkeys are also available from the status bar, as shown in the figure below. Clicking on any of them works in
the same way as using the F keys from the keyboard.

Figure 3.29 Hotkeys in the status bar
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3.4.1.8 Moving markers
Markers can be moved from one place in time to another. This is done by left-clicking and moving the marker
while holding down the CTRL-key. The left button can be released when the marker is in the right position.
The correct way to move the marker is:
Hold down the CTRL key
Left-click on the marker and keep the button down


Move the marker with the mouse



Release the left button when the marker is in the right position



Release CTRL key

3.4.1.9 Markers and Action Sheet
All markers added to the experiment will be listed in the Data Sheet to have an overview. The Action sheet will
contain the Marker text and at what time the marker was added (See figure below). The markers in the Action
sheet are an excellent help for the user to go through the experimental data file after an experiment has been
completed and saved. Open an experiment MyoVIEW file and go the the Action Sheet. The user can doubleclick on a Marker in the Action Sheet, and MyoVIEW will show the data where this marker has been added
(see more in Section 5,X,X). This is a fast and efficient way to go through all data.

IMPORTANT: ADDING MARKERS FOR ALL IMPORTANT PARTS AS, E.G., ADDING COMPUNDS,
CHANGING PRESSURES ETC OF THE EXPERIMENT MAKES IS FAST AND EFFICIENT TO GO
THROUGH ALL COLLECTED DATA IN THE DATA ANALYSIS PROCESS.

3.5 CAMERA MENU

Figure 3.30 Camera Menu
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There are three submenus in the Camera Menu: Source, Analysis, Video Recording, and Zone Colors.

3.5.1 Source submenu
•

Camera - Selection of camera. MyoVIEW can only recognize two different cameras. One is the
camera for the 114P pressure myograph, and the other is the high-speed camera for the 112PP
Pressure myograph system.

NOTE: MyoVIEW ONLY SUPPORT DMT SUPPLIED CAMERAS.

•

Play video from file - A recorded video file from, e.g., a previous pressure experiment can be
loaded, shown, and reanalyzed using MyoVIEW.

NOTE: THE GAIN, BRIGHTNESS, AND GAMMA VALUES CANNOT BE CHANGED ON A RECORDED
VIDEO FILE.

3.5.2 Video submenus


Play - Continue playing video



Pause – Pause playing video



Backward – Seek 30 seconds backward in the video



Forward – Seek 30 seconds forward in video



Step – Steps 1 frame forward in video



Go to – Plays video from entered time

3.5.2.1 Analysis submenu
•

Invert Image - Invert the pixel values on the video input making white black and vice versa.

•

Ignore Inner Diameter - The inner diameter will not be calculated. This should generally be selected
for very thick vessels as, e.g., aorta where tracking of the inner diameter is challenging or
impossible.
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3.5.2.2 Video Recording submenu
•

Record Video - Selected if the USB camera's video signal should
be saved together with all the trace recordings of an experiment.
If this is not selected, you will not start video recording during your
experiment without first stopping the Video Capture, saving data,
and starting a new file.

IMPORTANT: IF THE VIDEO FILE OF THE EXPERIMENT SHOULD BE SAVED, IT IS
EXTREMELY IMPORTANT TO SELECT 'RECORD VIDEO' BEFORE STARTING THE
VIDEO CAPTURE IN THE 'CAMERA CONTROL WINDOW.'

Figure 3.31 Video Recording submenu
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•

Video quality - The experiment's video can be recorded in four qualities: Low, Medium, High, and
Same as Source. The size of the recorded video file will increase significantly from a low to a high
quality. An example:

A 10 minutes video file size:
»

Low quality:

12MB

»

Medium quality:

14MB

»

High quality:

40MB

»

Same as Source

342MB

Free disk space available on the computer should be considered before selecting the quality of the
recorded video.

3.5.2.3 Zone colors sub menu

Figure 3.32 Zone color chooser

•

Zone Border color - Select the color of the Zone box wherein the vessel dimension should be measured.

•

Outer edge color - Select the color of the tracking bar for the mounted vessel's outside wall position.

•

Inner edge color - Select the color of the tracking bar for the mounted vessel's inside wall position.
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3.5.3 VIEW MENU

Figure 3.33 View Menu

In the View Menu, there are two submenus: Application layout and Status Bar.

3.5.3.1 Application Layout submenu
•

Show Analysis Window – Will open the Image Analysis window (Video from the camera) if closed by the
user.

•

Reset Window Layout – Return the MyoVIEW layout to the default layout. Very useful in situations where
the MyoVIEW layout needs to be 'cleaned up.'

3.5.3.2 Status Bar submenu
Show Status Bar – The status bar is the bar at the bottom of the screen showing the Hotkey's F1-F12.

Figure 3.34 Status bar
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3.5.4 DATA MENU
There are five submenus in the Data Menu: Export, Custom Traces, Data Analysis, Delete, and Data
Collection (figure 3.35).

Figure 3.35 Data menu

3.4.1.1 Export submenu
•

Export to Excel - This submenu will export all data selected in the Data Sheet into
Excel.

•

By clicking Export to Excel (if installed on the computer), all data from the MyoVIEW
datasheet will be exported into an Excel sheet.

•

Export to CSV file - This submenu will export data in the Data Sheet into a comma-separated file. By clicking
the Export to CSV file icon, the following will be shown if different export types (Mean, Maximum and
Minimum) have been used to generate the data in the Data Sheet (figure 3.36). Select the data sets to export
and save the CSV file.

•

Copy to clipboard – This function will copy the datasheet data to the clipboard and may now be pasted into
an appropriate program, e.g., Word, Excel, or PowerPoint.
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Figure 3.36 Export to CSV file

3.5.4.2 Custom Traces submenu

Figure 3.37 List of available custom traces and editor

In MyoVIEW 5, custom traces can be made using a high-performance programming language called Lua.
It is possible to create quite advanced scripts, as the examples in appendix 4 and 5 demonstrate, but a script
can also be just one line.
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return InnerRight – InnerLeft

The script above is the same as "Inner diameter."
IT IS VERY IMPORTANT THAT SCRIPTS ENDS WITH A "RETURN" AS IN THE EXAMPLE ABOVE
There are a few things which should be considered when a new script is created:




Name – The name of the script
Sample rate – When the script should update
Unit type – The unit of the returned value

The rest is similar to the standard trace settings – the default is often good enough if Auto Range is enabled.
There is an overview of all DMT variables in the appendix. The list is also available from MyoVIEW.
The variables are always updated with the latest values when the script runs.
Sample rate
The sample rate determines when the script is called. If "Camera" is chosen, then the script will be called
when a new image has been analyzed.
It is the same for the other types.
The possible sample rates




Pressure – Updates when there is new pressure data
Flow – Updates when there is new flow data
Camera – Updates when an image has been analyzed

Please use the MyoView and Lua references in appendixes 4 and 5 as a reference when writing a script.
Please take a look at https://www.lua.org/ or http://www.lua.org/pil/contents.html for more information on the
language and what you can do with it.
Press "Save" when the script is finished.
How to use a script:
A script can be used as a trace by opening a new trace window. This can be done with CTRL+N or from the
MyoVIEW menu clicking on New Trace. Select trace type from the menu by right-clicking in the trace window.
The custom traces are always last in the list, and they are in the same order as in the script editor window.
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Figure 3.38 Custom scripts shown in traces menu

When writing a script, it can be helpful to see the result right away. It is possible to have the script open in a trace and,
at the same time, have the script editor open. The trace updates to the new script automatically when the script is
saved.

Figure 3.39 Trace is updated when script is saved
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Data Analysis submenu
•

Show Data Sheet - Open the Datasheet

•

Show Action Sheet - Open the Action Sheet. The action sheet will list
all the events as, e.g., camera calibration, sequencer tasks, markers,
etc.
Figure 3.40 Data Analysis submenu

3.5.4.3 Delete submenu

•

Clear Data Sheet - This will delete all the data in the Data Sheet.

Figure 3.41 Delete submenu

NOTE: THE DATA FROM THE DATA SHEET CANNOT BE RECOVERED IF ‘CLEAR DATA
SHEET’ IS USED.

•

Clear Action Sheet - This will delete all the data in the Action Sheet.

NOTE: THE DATA FROM THE ACTION SHEET CANNOT BE RECOVERED IF ‘CLEAR ACTION SHEET’ IS
USED.
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3.5.4.4 Data submenu

•

Synchronize data - This makes sure that all recorded data is synchronized
to time. MyoVIEW will check for hardware connected (Pressure Interface,
Camera and Flowmeter) and dependent on the hardware identified, the
maximum data collection rate possible will be set, and all parameters will be
recorded as synchronized data sets in respect to time. The actual set
sampling rate will be written in the action sheet, as shown in figure 3.42.

The data will be recorded as synchronized data as soon as the Synchronize data box is checked. When
the Synchronize data box is unchecked, all incoming data will be collected at maximum speed for each
parameter. A line in the Action Sheet with the text Data Samples not synchronized will be added with
a time stamp.

Figure 3.42 The actual set sampling rate written in the action sheet
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CHAPTER 4 - DATA COLLECTION AND SAVING
DATA
MyoVIEW will not record and save data for any parameters before the Start recording data button is pressed
at the status bar of MyoVIEW, shown in figure 4.1. MyoVIEW will, in the traces, write "Click Start to Begin Data
Recording" as long as the Start button is not activated as an indication that the incoming data will not be
collected and saved.

Figure 4.1 Start recording data button

Pressing the Start button will reset the time to zero, and the traces are shown, and the Start button will
change to a Stop collecting data button, as shown in figure 4.2.
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Figure 4.2 Pause recording data button

Data collection can be paused by pressing the Pause button. A marker is shown in the trace at the time when the
button was pressed, and a pause entry is added to the Action Sheet.
Data collection is resumed when the Resume button is pressed.

Figure 4.3 Pause marker
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Figure 4.4 Stop collecting data button

Figure 4.5 User has to confirm that data collection should stop

The data will now be recorded and saved in MyoVIEW until the Stop recording data button is pressed.
When the Stop recording button is pressed
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•

The user has to confirm that the data collection should stop

•

A marker at the time the stop button was pressed is added to the traces, and Action sheet with the text
"Data Collection stopped"

Furthermore, all traces will show the text Data Not Saved when the Stop button has been pressed, or the
Start button is not activated.

Figure 4.6 Data Collection Stopped shown by a marker in the trace.

If the Start collecting data button is activated again after it has been stopped using the Stop button
MyoVIEW will ask if the former recorded data should be saved in a file or discarded.
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Figure 4.7 Warning message - save

If the data should be saved, enter the experiment's title, describe the experiment and Press save
as shown in figure 4.8.

Figure 4.8 Save Experiment

Enter a filename and the location on the computer where the file should be saved. After reactivating the
Start button and saving the former data, MyoVIEW will zero the time, reset the trace, and collect and save
the new data.
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CHAPTER 5 - DATA ANALYSIS AND EXPORT
MyoVIEW will record and save data for all parameters during an experiment. Open a given experiment
and data file in MyoVIEW. The open file will show you the same layout as shown when the file was saved
see figure 5.1.

Figure 5.1 Example of an open file

To look at other parameters of the experiment:
•

Open a new trace and right-click on the trace to select the parameter of choice.

•

Select zone 1 and, if necessary, adjust the y-axis to see the recorded trace for the given
parameter.

Scroll through the traces and recorded video by adjusting the time in the 'Scale time,' 'Go To,' Zoom,
and the slider in the MyoVIEW menu (figure 5.2). The experiment's video would be shown in the
Camera Control window if Record Video was selected before the video capture was started. Scrolling
through a trace using the scroll function will show the trace parameter data and the recorded video
image at the given time, as shown in figure 5.2.
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Figure 5.2A Scrolling through the data using the scrolling bar in the Live Traces submenu, shows the
traces and the corresponding video.

5.0.1

Action Sheet used for efficient data analysis

The action sheet shows info about the experiment and lists all the events, e.g., camera calibration,
sequencer tasks, markers, etc. The markers in the Action sheet are especially excellent for going to
specific and relevant data fast and efficient. In figure 5.2.B the action sheet of an experiment is shown.

Figure 5.2B Jumping through the data using the Action Sheet marker list. Double-click on a
Marker in the Action Sheet will show the data of the open parameters at the time the marker
was made.
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Double-click on a marker with the left mouse button will show the data at the marker's given time for all
open traces. Using the markers in the action sheet, the user can jump from one interesting data set to
another. This is a very time-saving way of going through the data. This, however, will depend on how
many and well-described markers the user has added throughout the experiment.

5.0.2

DATA SHEET AND SELECTED DATA EXPORT

Going through all the data and export the data of interest to the MyoVIEW Data Sheet as described
earlier. All the collected data in the MyoVIEW Data Sheet can be exported to a CSV or
Excel/Word/WordPad.
Export of user-selected raw data:
-

Export of user-selected raw data to Excel, Word, or WordPad: Select/mark a given part or the whole
trace. Drag the selected part to Excel/Word/ WordPad. The exported raw data will be shown in two
columns. The first column always is the time, and the second column, the given parameter of the
selected trace.

-

Export of raw data to a CSV file (comma separated file): Select/mark a part of a trace or the whole
trace. Drag the selected part while holding down the ALT key to an appropriate folder. The CSV
file will be given an arbitrary file name. Rename the file if wanted. The exported raw data will be
shown in two columns. The first column always is the time, and the second column, the given
parameter of the selected trace.

Export Video Image:
The image shown in the Camera Control window can be exported either as an image file described in
chapter 2.1.5 (figure 2.18B) or drag the image in the Camera Control window to, e.g., Word, PowerPoint,
Excel, WordPad, etc. while pressing the SHIFT key.
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5.1 RAW DATA EXPORT MODULE.
The Raw Data export module is a flexible tool to select all the traces/ parameters from a given camera and
a given Zone (up to four zones) and export all data of the given experiment into a CSV (comma-separated
file). Select "Data Export," and the menu shown in Figure 5.3-A will be shown.
Select from which camera and which zone you want to export the data and then a parameter of interest.
After completing a list of parameters for export (Figure 5.3-B), click "Export." Select a File name and location
and Click Save

Figure 5.3 The Raw Data Export Module

Figure 5.3-A Selection of Camera, Zone for export of Raw Data

Figure 5.3-B Selected parameters for export

The exported Raw Data file will always have the following format (figure 5.4). The first column is the time
in seconds and the second column is a given parameter, e.g., Inner Diameter in µm. Then the third
column with time for the next exported parameter and the fourth column with the next parameter, and
so forth.
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Figure 5.4. Exported Raw Data File opened in Excel. Time is always in seconds.

Export of raw data of a selected part of a trace:
If only a specific part of a given trace is needed to be exported to Excel, Word, or WordPad: Select/mark
a given part of the given trace. Drag the selected part to Excel, Word, or WordPad. The exported raw data
will be shown in two columns where the first column is always the time and the second column, the
selected trace parameter.
Export of raw data of a selected part of a trace to a CSV file (comma-separated file):
Select/mark a part of a trace. Drag the selected part to an appropriate folder while holding down the ALT
key. The CSV file will be given an arbitrary file name. Rename the file if desired. The exported raw data
will be shown in two columns where the first column is always the time and the second column, the
selected trace parameter. Export the data of interest to the MyoVIEW Data Sheet. All the collected data
in the MyoVIEW Data Sheet can be exported to a CSV or Excel, Word, WordPad. The Raw Data can be
exported to alternative programs for data analysis.

Export Video Image:
The image shown in the Camera Control window can be exported either as an image file described in
chapter 2.1.5 and as shown in figure 2.18B or drag the image in the Camera Control window to, e.g.,
Word, PowerPoint, Excel, WordPad, etc. while pressing the SHIFT key.

5.2 MANUAL LINE MEASUREMENT ON VIDEO IMAGES
It is possible to measure the length of a user-defined line on a video image.
The measurement is only accurate if one of the following is true



The loaded experiment was done with MyoView 5
There has been made a camera calibration, and it is the same as in the loaded experiment.
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Measurements are made with the mouse. Move the mouse cursor to where you want the measurement to
start.
Press and hold the left mouse button and move the mouse cursor to where you want the measurement to
end. Release the mouse button. A measurement line and length are shown. This is shown in figure 5.4

Figure 5.4 Manual measurement on video image

Figure 5.5 Manual measurement comment dialog

If you click on the measurement length box, a dialog is shown. An example of this is shown in figure 5.5
The measurement time and length are shown, and a measurement comment can be made.
The measurement is added to the Data sheet when "Add" is pressed. This is shown in figure 5.6

Figure 5.6 Manual measurement in Data Sheet.
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APPENDIX 1 - PARAMETER FORMULAS USED IN
MYOVIEW
MyoVIEW performs several measurements and calculations relevant to vascular physiology. These
measurements and calculations are based on raw inputs (data from the flow meter and pressure
interface) and vessel dimension outputs. The following is a list of the formulas used to calculate real-time
parameters and how they are relevant to vessel physiology and vascular function.

WALL THICKNESS
(De-Di)/2

De is the outer or external diameter of the vessel, and Di is the luminal or inner diameter. Wall thickness can
be used as an index of vascular hypertrophy; the thicker the wall, the greater the degree of hypertrophy.

CROSS SECTIONAL AREA
(π/4)*[(De)2 - (Di)2]

De is the vessel's outer or external diameter, and Di is the luminal or inner diameter. Similar to wall thickness,
cross-sectional area can be used as an indication of hypertrophy or vascular wall remodeling.

MEDIA/LUMEN RATIO
(De-Di)/(Di)

De is the vessel's outer or external diameter, and Di is the luminal or inner diameter. The media/ lumen
ratio indicates morphological changes and can be used along with wall thickness and cross-sectional
area to determine the particular form of hypertrophy.
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MEAN PRESSURE
(Pin + Pout)/2 or (P1 + P2)/2

Pin or P1 is the input or inlet pressure, and Pout or P2 is the Output or outlet pressure. The mean pressure is
the average of the inlet and outlet pressures. It is necessary to monitor when a pressure gradient or
differential between P1 and P2 induces flow. Mean pressure should be constant when measuring flowmediated dilation to verify that vessel diameter increases are flow-induced and not pressure induced.

VASCULAR RESISTANCE
Pdiff/Q

Pdiff is the pressure difference, and Q is the flow volume. The vascular resistance is the force opposing the
movement of the solution through a vessel. It is inversely proportional to the vessel radius to the 4th power.
A greater vascular resistance will require a greater degree of vasodilation in order to maintain a constant
pressure within the vessel.

SHEAR STRESS
(8*

*V)/Di

The constant

(or eta, sometimes represented as µ or mu) is the dynamic viscosity, V is the flow

velocity, and D is the vessel's inner diameter. Shear stress is a characterization of the frictional drag
exerted on arterial walls during flow. Many physiological functions are influenced and promoted by this
biomechanical force. Normal levels of shear stress serve to maintain wall physiology. High shear stress
triggers vascular dilation in order to regulate the mechanical forces exerted on arterial walls.
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APPENDIX 2 - INPUT, OUTPUT AND INTERMEDIATE UNIT CONVERSIONS
The following example is given for water at 37°C to help with the conversion of input to intermediate to
output units. Input units will be determined by either the hardware attached or the task set up in the
software. For example, all units of length will input as micrometers if the dimensioning task is set up this
way in the task manager. The output units are taken from a survey of the primary literature. The selection
of intermediate units is a personal preference. In this example, "cgs" units have been chosen (i.e.,
centimeters, grams, or seconds) as the intermediate units because most of the output values taken from
the literature use cgs standards, such as dynes.

VESSEL FLOW RECORDING TASK
Intermediate units
Length (cm):

Mass (g):

Time (sec.):

Solution presets constants
Density (9.937e-1):

g/cm^3

Viscosity: 6.904e-4

g/ (cm x s)

Input Units

Slope

Inter. Units

Volume Flow (Q)

µl/min

1.667e-5

cm^3/s

Inner Diameter (Di)

µm

1.000e-4

cm

Inner Area (Ai)

µm^2

1.000e-8

cm^2

Inlet Pressure (Pin)

mm Hg

1.333e3

g/(cm*s^2)

Outlet Pressure (Pout)

mm Hg

1.333e3

g/(cm*s^2)

UNIT CONVERSIONS
Input Units to Intermediate Units Conversions
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Intermediate Units to Output Units Conversions
Inter. Units

Slope

Output Units

Flow Velocity

cm/s

1

cm/s

Mean/Diff. Pressure

g/(cm*s^2)

7.501e-4

mm Hg

Vascular Resistance***

g/(cm^4*s)

1

(dyne*s)/cm^5

Vascular Resistance***

g/(cm^4*s)

0.100

(MPa*s)/m^3

Shear Stress

g/(cm*s^2)

1

dyne/cm^2

*** Vascular Resistance is commonly reported in either (dyne*s)/cm5 or (MPa*s)/m3, or both.

FOR FURTHER READING
Kristopher S. Cunningham and Avrum I. Gotlieb. The role of shear stress in the pathogenesis of
atherosclerosis. Laboratory Investigation (2005) 85, 9–23. (Please note that the units given for Re in this
reference is not correct.
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APPENDIX 3 - MYOVIEW UPGRADES OR CHANGE
LICENSE
MyoVIEW upgrades are free within the same version number; e.g., if version 5 has been purchased,
all upgrades up to version 5.9.9 will be free of charge. When DMT releases a new version number, a
complete installation of the new MyoVIEW version will be performed, keeping the old version.
A question mark icon is shown in MyoVIEW in the right corner (see figure A3.1). Clicking this icon will
open the License Manager of MyoVIEW, as seen in figure A3.1. Here the license version installed is shown.
Furthermore, the MyoVIEW license can either be upgraded or changed.
Upgrade license:
This is used for upgrading MyoVIEW.

Figure A3.1 Upgrade or change MyoVIEW license
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Figure A3.3 Fill in license and click "change license"
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APPENDIX 4 – CUSTOM TRACES
CAMERA
Keyword
OuterLeft
OuterRight
OuterDiameter
VesselArea
InnerLeft
InnerRight
InnerDiameter
LumenArea
LeftWallThickness
RightWallThickness
AverageWallThickness
CrossSectionalArea
MediaLumenRatio
VascularResistance

Description
Tracking values of Outer left artery wall
Tracking values of Outer right artery
wall
Calculated values Outer diameter of
artery
Calculated values of vessel Area of
artery
Tracking values of Inner left artery wall
Tracking values of Inner right artery
wall
Calculated values values of Inner
diameter of artery
Calculated values of artery lumen area
Calculated values of left wall thickness
Calculated right wall thickness of artery
Calculated average wall thickness of
artery
Calculated cross sectional area values
the artery
Calculated Lumen ratio values of the
artery
Calculated Vascular resistance values
of the artery

FLOW
Keyword
Flow

Description
Flow values from flow meter (Optional)

TEMP
Keyword
Temp

Description
Temperature values from the temperature
probe
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PRESSURE
P1
P2
P4
Force
PH
Pulse
MeanPressure
ShearStress

Pressure transducer values from the P1 side of
the myograph chamber
Pressure transducer values from the P2 side of
the myograph chamber
Force transducer values from the Chamber
force transducer
pH values from the pH meter (Optional)
Pulse rate (Only for 112PP system)
Calculated mean pressure values of P1 and
P2. ((P1+P2)/2)
Calculated Shear stress values

LUA
Keyword

Description

math.abs (x)
math.acos (x)
math.asin (x)
math.atan (y [, x])

Returns the absolute value of x. (integer/float)
Returns the arc cosine of x (in radians).
Returns the arc sine of x (in radians).
Returns the arc tangent of y/x (in radians) but uses
the signs of both arguments to find the quadrant of
the result. (It also correctly handles the case of x
being zero.)

math.ceil (x)
math.cos (x)
math.deg (x)
math.exp (x)
math.floor (x)
math.fmod (x, y)

The default value for x is 1, so that the call
math.atan (y) returns the arc tangent of y.
Returns the smallest integral value larger than or
equal to x.
Returns the cosine of x (assumed to be in radians).
Converts the angle x from radians to degrees.
Returns the value ex (where e is the base of natural
logarithms).
Returns the largest integral value smaller than or
equal to x.
Returns the remainder of the division of x by y that
rounds the quotient towards zero. (integer/float)
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math.huge
math.log (x [, base])
math.max (x, ···)
math.maxinteger
math.min (x, ···)
math.mininteger
math.modf (x)
math.pi
math.rad (x)
math.random ([m [, n]])

math.randomseed (x)
math.sin (x)
math.sqrt (x)
math.tan (x)
math.tointeger (x)
math.type (x)
math.ult (m, n)

The float value HUGE_VAL, a value larger than any
other numeric value.
Returns the logarithm of x in the given base. The
default for base is e (so that the function returns the
natural logarithm of x).
Returns the argument with the maximum value,
according to the Lua operator <. (integer/float)
An integer with the maximum value for an integer.
Returns the argument with the minimum value,
according to the Lua operator <. (integer/float)
An integer with the minimum value for an integer.
Returns the integral part of x and the fractional part
of x. Its second result is always a float.
The value of π.
Converts the angle x from degrees to radians.
When called without arguments, returns a pseudorandom float with uniform distribution in the range
[0,1). When called with two integers m and n,
math.random returns a pseudo-random integer with
uniform distribution in the range [m, n]. (The value
n-m cannot be negative and must fit in a Lua
integer.) The call math.random(n) is equivalent to
math.random(1,n).
This function is an interface to the underling
pseudo-random generator function provided by C.
Sets x as the "seed" for the pseudo-random
generator: equal seeds produce equal sequences
of numbers.
Returns the sine of x (assumed to be in radians).
Returns the square root of x. (You can also use the
expression x^0.5 to compute this value.)
Returns the tangent of x (assumed to be in
radians).
If the value x is convertible to an integer, returns
that integer. Otherwise, returns nil.
Returns "integer" if x is an integer, "float" if it is a
float, or nil if x is not a number.
Returns a boolean, true if and only if integer m is
below integer n when they are compared as
unsigned integers.
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APPENDIX 5 – CUSTOM TRACE EXAMPLES

CIRCUMFERENTIAL STRESS
FORMULA
P pressure in dynes/cm2
IDi is the internal diameter
WT is the average LW and RW thickness

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑙 𝑆𝑡𝑟𝑒𝑠𝑠 (𝜎) =

local a1 = (InnerLeft - OuterLeft)
local a2 = (InnerRight - OuterRight)
local averageLWAndRWThickness = (a1 +

𝑃 ∗ 𝐼𝐷
2𝑊𝑇

a2 ) / 2.0

return (P1 * InnerDiameter) / (2 * averageLWAndRWThickness)

Here is another way of writing the same formula just using other words
local LeftwallThickness = (InnerLeft – OuterLeft)
local RightwallThickness = (InnerLeft – OuterLeft)
local averageLWAndRWThickness = (LeftwallThickness +

RightwallThickness) / 2.0

return (P1 * InnerDiameter) / (2 * averageLWAndRWThickness)
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CIRCUMFERENTIAL STRAIN
FORMULA
IDi is the lumen diameter
IDo is the initial lumen diameter at 10 mmHg pressure.

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑙 𝑆𝑡𝑟𝑎𝑖𝑛 (𝜀) =

𝐼𝐷 − 𝐼𝐷
𝐼𝐷

SCRIPT

if initialLumenDiameter == nil then
if P1 >= 10 then
initialLumenDiameter = InnerDiameter
end
return nil
end
return (InnerDiameter - initialLumenDiameter) / initialLumenDiameter
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VOLUME COMPLIANCE
FORMULA
IDi is the lumen diameter
𝑃 current pressure

𝑉𝑜𝑙𝑢𝑚𝑒 𝐶𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 =

∆𝑉
=
∆𝑃

∗ 𝐼𝐷 − 𝐼𝐷

∗ 2000 𝜇𝑚 (𝐴𝑜𝑟𝑡𝑖𝑐 𝑙𝑒𝑛𝑔𝑡ℎ)
𝑃 −𝑃

SCRIPT

-- Diameter of tissue
local aorticLength = 2000.0
if prevPressure == nil then
prevPressure = P1
return nil
end
if prevInnerDiameter == nil then
prevInnerDiameter = InnerDiameter
return nil
end
local previousID = prevInnerDiameter
currentID = InnerDiameter * InnerDiameter
previousID = previousID * previousID
local rv = ((math.pi / 4.0) * (InnerDiameter - previousID) * aorticLength) / (P1 - prevPressure)
prevLumen = InnerDiameter
prevPressure = P1
return rv
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