Abacus v1.3.1 Help
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Getting Started
Thank you for considering Abacus v1.3 from Wit's End Solutions Ltd. These help files will guide you through the process
of installation and setup, and will introduce you to the underlying concepts. For further information not contained in these
files you should contact Wit's End Solutions Ltd .
Please note that the screenshots used in these help files were obtained by running Abacus v1.3 under Windows 7 Home
Premium Edition. The appearance of the forms may differ if you run Abacus under a different operating system, or with a
different theme installed. The function of the program is unaffected. The database displayed is a test database designed
to check the correctness of the program, and may therefore display scenarios that are not clinically relevant.
The author of Abacus is Dr Angus W.A. Crossley, who is a practising doctor. The development of the program has been
guided by Lynda Carter, a practising Vodder therapist and Nurse Practitioner. Both would like to express their gratitude to
those colleagues who were involved in testing Abacus. Their input and comments were invaluable.

Installation
Abacus v1.3 is available for download from the Wit's End Solutions web site. Also available on this site is a downloadable
PDF version of these help files. Alternatively if you contact Wit's End Solutions, you can obtain a copy of Abacus on
CD-ROM for a small additional sum to cover administration costs and postage and packing.
All updates for the program including additional document files and updated help files (this file in both program and PDF
formats) are also available on the website. Registration of Abacus v1.3 entitles you to free program upgrades for all v1.x
versions. Document files and help files can be downloaded at any time, and do not require registration to use.
The downloaded file is an installation package that will install Abacus on your machine. The program and all other
necessary files will be installed into a folder on your hard drive. When installation is complete run Abacus for the first
time by clicking on the shortcut icon that has been placed on your desktop.
You will now see a dialog that offers you the chance to register the program by entering your licence key. If you have not
yet purchased Abacus and are using the evaluation copy, wait until the OK button is enabled and proceed by clicking on
that. If you enter a licence key, then this dialog box will not appear again.
You will now be asked for a Username and Password, and you should enter admin for both. See the help pages on
security and the options dialog for information about how to change these. Abacus will now complete the installation and
open at the main form. No client details will be visible, as the database is as yet empty. Proceed as in 'Add a New
Client'. We suggest that you add at least one 'dummy' client whilst you are learning to use the program. They can always
be deleted later using the Delete Client button on the Client tab of the main page.

Licence Agreement
SOFTWARE LICENSE AGREEMENT
*** Please read this entire agreement ***

LICENSE:
* This Limited Use Software License Agreement (the "Agreement") is a legal agreement between you ("Licensee"), the
end-user, and Wit's End Solutions Ltd. of Derby, England ("Wit's End Solutions") for the use of the Abacus software
product ("Software").
* By using this Software or storing this program on a computer hard drive or other media, you are agreeing to be bound by
the terms of this Agreement. If you do not agree to the terms of this Agreement, delete the software from all storage
media; if you have already purchased and registered this Software, contact Wit's End Solutions to discuss our refund
policy.
* You may install this program to test and evaluate if it suits your needs and you wish to purchase it. After installation
you may use the software up to 15 times, or for 30 days, whichever expires first. After that time the Software will become
unusable, unless you purchase a licence key from Wit's End Solutions. Upon application to Wit's End Solutions, a
temporary licence key may be obtained which allows a further 30 days evaluation.
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* The licence key purchased from Wit's End Solutions entitles the Licensee to install and use the software on one
computer.
* The licence key purchased from Wit's End Solutions entitles the Licensee to free upgrades for all Abacus 1.x versions.
* This software may not be re-distributed in any form.
* You may not alter this Software in any way. This includes changing or removing any messages or windows. You may
not alter, corrupt or remove any of the installed software protection measures.
* You may not decompile, reverse engineer, disassemble or otherwise reduce this Software to a human perceivable form,
or a machine readable form that allows subsequent modification. You may not modify, rent or resell this Software, or
create derivative works based upon this Software. You may not publicise or distribute any registration code algorithms,
information, or registration codes used by this Software. You may not use any registration code for the Software that has
not been purchased from Wit's End Solutions.
* You accept responsibility for any costs incurred by using this Software.
* This software may be used to store identifiable personal information. In some countries legislation pertaining to the use
of such information may apply. If you install and use this software you are responsible for all necessary registration under
such legislation, and for fulfilling the requirements of such legislation. Whatever the applicable legislation in your country,
you remain responsible for the security of all personal information gathered by the Software.
* Wit's End Solutions EXPRESSLY DISCLAIMS responsibility for the consequences of failure of the Licensee to register
their use of Abacus under the Data Protection Act legislation in the UK, or equivalent legislation in other countries.
* NO WARRANTIES. - Wit's End Solutions EXPRESSLY DISCLAIMS ANY WARRANTY for the Software. The Software
and any related documentation is provided "as is" without warranty of any kind, either express or implied, including,
without limitation, the implied warranties of merchantability or fitness for a particular purpose. The entire risk arising out of
use or performance of the Software remains with the Licensee. Wit's End Solutions provides an evaluation period before
purchase in order that the Licensee can be satisfied that the Software meets his requirements.
* NO LIABILITY FOR DAMAGES. In no event shall Wit's End Solutions be liable for any damages whatsoever (including,
without limitation, damages for loss of business profits, business interruption, loss of business information, or any other
pecuniary loss) arising out of the use of or inability to use this Software, even if Wit's End Solutions has been advised of
the possibility of such damages.
* COPYRIGHT. Abacus is copyright of Wit's End Solutions Ltd., 2009 - 2010. You must treat the Software like any other
copyrighted material.

Data Protection Registration
If you practice in the United Kingdom, and use Abacus v1.3 to store identifiable client details, you are required to register
with the Information Commissioner's Office (ICO). This is because Abacus is capable of storing identifiable personal
information. You will be required to pay a small fee for registration. The ICO is the UK's independent authority set up to
promote access to official information and to protect personal information. Registration is easy, and guidance is given on
the ICO's website. If you practice outside the UK, similar legislation may apply in your country. If you do not think this
legislation applies to you or your practice, you should seek advice and guidance from the ICO or equivalent body before
using Abacus to record client details.
Wit's End Solutions cannot be held responsible for the consequences of failure to register under this legislation. Under
UK legislation the responsibility for registration lies with the Data Controller (that is the person responsible for holding the
personal information).

Security
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Abacus 1.3 uses encrypted data files. When you run the program you will first see this dialog box. The default Username
is admin (all lowercase) and the default Password is also admin. You can change both of these within the program
using the Options dialog (File>Options). You are strongly advised to keep your client data secure by changing both
Username and Password as soon as possible. Note however that both should be memorable. If you lose or forget either
then you will be unable to access the program and its data files. In that event you should contact Wit's End Solutions for
advice.
Data encryption is on by default, but may be turned off using the Options dialog (File>Options). This facility is provided for
those users who require access to the underlying database from outside Abacus, for example for further statistical
analysis. The unencrypted database is in MS Access format, and can be opened by any program that can open an
Access database. We recommend that the database is only unencrypted if such access is required, and only while that
access is taking place. Whilst encrypted, the database is protected by an Advanced Encryption Standard Rijndael cipher,
which is used by governments across the world, and is considered by the US government to be suitable for secret
material. It therefore provides extremely secure protection for data in the current context, and we believe that it is unlikely
that the encrypted database could be opened outside of Abacus in a reasonable timeframe. You can read more about
the Rijndael cipher here. Please note that the code that produces the cipher was provided to Wit's End Solutions Ltd by a
third party and that Wit's End Solutions Ltd does not guarantee its correctness under all circumstances. Ultimately the
best security for personal data is the physical security of the machine upon which the data resides.

The Main Window
The Main Window is where you will do most of the work performed by Abacus. At the very top of the window is the main
menu, which gives direct access to the majority of the functions in Abacus. This menu can be accessed by clicking with
the mouse, or by the keyboard, by pressing the <Alt> key followed by the underlined letter that appears on the menu
option.
Below the menu is a tabbed control that allows you to select a client from the database, and display visit data relating to
that client. The currently selected tab is labeled in a bold font. In the example below, the Clients tab is currently
selected.
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The Clients tab allows you to select client records, and to create records for new clients. Clients can be selected from the
existing records using the Search Box at the top of the panel. If you start typing a surname in this box, a drop-down list
will appear that displays the closest matching names in the database. Beneath that is a set of Navigator arrows that
allow you to step through the existing client records one at a time, or to go directly to the first or last records. As you
select clients, the data relating to them are displayed on the left of the tab. Underneath the arrows are two buttons that
allow you to add a New Client Record, or to Delete the currently selected record respectively.
At the bottom of the main screen is a status bar that shows the current date and time, the formula currently being used for
calculation and the status of the Caps-lock and Num-lock keys.
Few of the items on the Clients tab can be edited, but are set elsewhere in the program, mainly when the New Client
Record is created. Items that cannot be edited are highlighted in blue wherever they appear in the program. On the right
hand side of the tab is a panel that contains search and navigation controls. The details of the currently selected client
can be edited by clicking on the Edit Client button. This opens the following dialog.
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Note that even here there some items that cannot be edited (the Treated Limb, the Segment Height and the Limb
Midpoint). This is because these items affect the accuracy of the calculation, and it is therefore important that they do
not vary between visits. None of the other items affect accuracy, but may alter the display of the calculated volumes.
Items that cannot be edited can only be replaced by creating a new client record and deleting the existing record. If you
have to do this then all measurements entered in the original record will be lost, so it is important that you check these
items carefully when they are first entered in the New Client dialog.
The Visits tab contains fields where you enter data for the client that you have selected. It is also possible to create a
New Visit Record, delete the currently selected visit record, calculate the limb volumes and summarize the data for the
currently selected client, using the buttons in the panel on the right hand side of the tab. The other controls in this tab are
described in Entering Data.
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When you first install Abacus, the database will be empty, and when the program loads for the first time, only the New
Client button will be enabled. All of the functions on the Visits tab will be disabled, as will some of the menu items. This
is to prevent errors that may otherwise be caused by the program trying to access a non-existent database record. Once
you have created a New Client Record that contains at least one visit record, all functions will be available to you.

The Options Dialog
The majority of options in Abacus are pre-set for you, and other than setting your user name and password, there may be
little need to visit this page. In the first section at the top of the dialog are a series of options relating to the way Abacus
performs calculations. It is possible to set the Segment length, the length of the arm or leg, and the formula that Abacus
uses to model the limb volume. For the background to these settings please see the section on Measurement Principles. Abacus will allow you to copy the same set of control values from visit to visit if you wish, but we discourage
this practice as significant changes can occur in control values between visits, and this option may therefore degrade
accuracy significantly. If you do select this option by ticking the box, then new buttons are enabled on the Main Form's
Visit tab, that allow you to copy and erase control values from the current visit.
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The middle section presents options to alter the external Microsoft Word Documents associated with Abacus, allowing
you to substitute documents of your own if you wish. Clicking on the button on the right of each selection box opens a file
selection dialog, that allows you to navigate to and select the file of your choice.
The final section is one that every user should visit at least once. On delivery Abacus has both its Username and
Password set to 'admin'. The boxes in this section allow you to change either to phrases of your choice. Remember that
your choices should be memorable. If you forget either you will lock yourself out of the program. In that event you should
contact Wit's End Solutions for advice. The 'Encrypt Database when closed' checkbox controls whether the database is
encrypted when the program is not in use. It is on (checked) by default.
The buttons at the bottom of this page Save your changes or Cancel the changes and close the page.

Add a New Client
This is where you enter details of a new client. The form has spaces for First Name and Surname, but be aware that if
you use identifiable information here you will be subject to the requirements of the Data Protection Act in the UK. See the
section on Data Protection Registration. Whatever you enter in these boxes will be combined and used to select clients
elsewhere in the program.
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All details on this page must be completed before Abacus will create the new record. The only items that Abacus permits
you to omit are the height, weight, and surname. The height and weight can be completed at a later date by clicking on
the Edit Client button on the Client tab of the main form. The Surname can be omitted because of the way Abacus
constructs the name that is displayed. If you omit the surname, then the display name is constructed from the first name
alone. This allows you to enter a reference number or other identifier in the First Name field. This might be useful for
example in research studies where the identity of the subject has been blinded to the observer.
If you only have the client's weight or height in Imperial measures, then these can be converted to SI units by clicking on
the button to the right of each edit box. This opens a dialog and you can enter the height in feet and inches using the
'spin' controls on the right of each box, or by typing directly into the height field. When you click on the Ok button, the
result is transferred back to the new Client form. A similar box opens for weight and can be used in the same way, both
here and in the Edit Client dialog on the Client tab of the main form.
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What is new in Abacus v1.3?
Abacus v1.3 offers the following enhancements over previous versions Compatible with Windows XP, Vista and 7.
Enhanced security.
Support for bilateral treatment.
The Progress Chart - a new graphical display of calculated volumes over time, that is also printable.
Calculation of the D/P ratio.
Backup and Restore options for enhanced database protection.

What Abacus Does NOT Do
Abacus is only used to collect data about limb circumferences for the purposes of estimating limb volumes, and tracking
changes in those volumes over time.
Abacus only stores a name as the client identifier, and stores no other personal information other than the dates of visits,
the measurements taken, and the estimated volumes calculated. It cannot be used to store other clinical information or
billing data. There is a field on the Visit Tab of the main form that is labeled Treatment Notes. This is there for your
convenience to record small notes relating to how treatment is progressing from visit to visit. Abacus is not a billing
package and cannot share its data files for that purpose, because of the security implementation. Abacus is not a full
patient management system, and cannot be used to keep patient notes.
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Measurement
This section outlines the principles behind the measurement of limb volume, and guides you through the process of
entering client visit details and displaying them

Principles
This section discusses the theory underlying the measurement of limb volume.

The Cylinder model
We estimate the volume of a limb by noting that in cross-section its shape approximates to a circle, and the limb
therefore approximates to a cylinder of varying diameter along its length.
To calculate the volume of a cylinder we use the formula

:

2

Volume = h x 3.1416 x R

Where 3.1416 is the mathematical constant Pi, R is the radius of the base of the cylinder and h is the cylinder's height.
However we do not know R; it has to be calculated from the circumference of the cylinder using the relationship:
Circumference = 2 x R x 3.1416
Rearranging this formula gives:
R = C / (2 x 3.1416)

By combining these formulae:
2

Volume = h x 3.1416 x R
2

2

2

= h x 3.1416 x C / (2 x 3.1416 )
If h=4, then conveniently this becomes:
2

Volume =C / 3.1416
If we divide the limb into a number of cylindrical segments of equal height, then we can estimate the volume of the whole
limb by first measuring the circumference of each segment to obtain its estimated volume, and then add the calculated
segmental volumes together. If the circumference measurements are made in centimeters, then the height of the segment
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3

must also be defined in centimeters, and the calculated volumes will then be in cm or milliliters. This avoids any
complicated conversions between cubic inches and other units of volume, and is the approach taken by this program.
Clearly the greater the number of circumference measurements taken, the better will be the estimate of the limb volume.
In practice however there is little to be gained in accuracy by using heights less than 4cm, and the relationship noted
above makes the calculation using a height of 4cm easy enough to do by hand. Although neither human limb is truly
cylindrical in shape, the estimates obtained by this method are well documented to be surprisingly accurate. In any case,
the point of interest in any one patient is the extent to which the limb volume changes over time with treatment, rather
than the absolute volume. This method is satisfactory for that purpose. Since the computer does not need a simple
formula to perform the calculation, segment heights between 2cm and 8cm are allowed by Abacus, even though it is likely
that most therapists will stick to the traditional height of 4cm in most instances. Because the height of the segment
affects the accuracy of the method, it is important that once a segment height has been chosen for a particular patient, all
subsequent measurements must use the same segment height. It is easy to produce apparent changes in limb volume
between visits, by using different segmental heights for each set of measurements, and for that reason Abacus does not
allow the segmental height to be changed once set.
If the circumference of the limb is changing rapidly, significant errors may be introduced by selecting the top or bottom
circumference of the segment for the calculation of volume. To minimise these errors and starting with Abacus v1.3, the
cylinder formula now takes an average of the upper and lower circumferences for each segment. This produces a better
estimate of the average circumference of the segment, and reduces the sometimes substantial differences between the
results obtained with the cylinder formula, and those obtained using the truncated cone formula.

The Truncated Cone Model
In fact , of course, a limb is not typically cylindrical, nor indeed is it typically circular in cross-section. We generally
ignore the latter inaccuracy because to take account of it greatly increases the complexity of both the calculation and
more importantly of the measurements required, for little real gain in accuracy. Recent practice however has turned to the
use of a truncated cone to model the shape of the limb, which can be used with the same circumference estimates used
in the Cylinder model.

The formula still uses multiple segments to model the limb, the results for each segment being added to the next,as in the
cylinder model. The formula for the truncated cone however is more complex, and does not lend itself easily to calculation
by hand. The volume of any one segment is given by:
V = h x (C1*C1 + C1*C2 + C2*C2) / (12 x 3.1416)
where V is the volume, h the distance between circumference measurements, and C1 and C2 the two circumferences
measured for the segment. The upper circumference of one segment is used as the lower circumference of the next in the
calculation.
The computer does not care how complex the calculation is, and so in a program such as Abacus there are real
advantages in accuracy to be gained by using this formula. As can be visualised easily from the figure, this model better
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fits the shape of a limb. A number of research studies have shown better correlation of this model with 'Gold-Standard'
fluid displacement techniques than the Cylinder model. The volumes obtained are slightly lower than with the Cylinder
model, as would be expected if the latter over-estimates limb volume.
Abacus offers both formulae on the File>Options menu. The Truncated Cone formula is selected by default. Easy
comparison of the results of the two formulae can be made by calculating the volumes with one formula selected and
noting the result, then changing the formula using the Options dialog and then returning to the visit record and
re-calculating. Note that Abacus does not restrict the use of either formula, so it is essential for consistent results that
the same formula is used at each visit. When you display the limb volumes using either the Summary dialog or the
Progress Chart, Abacus will first force re-calculation of the limb volumes for all visits automatically. This is because it
does not know what formula was in use when the previous values were stored in the database. This may cause a small
delay in displaying the results on some systems.

Basic Definitions

All measurements in Abacus are made in centimeters, and the calculated volumes are displayed in milliliters. If you need
to convert a client's height from feet and inches for the purposes of BMI calculation, you can do so by clicking on the
button to the right of the height edit box, and similarly for weight.
The Treated Limb is the limb undergoing treatment. The opposite limb is known as the Control limb and is used for
comparison. Measurements of circumference relating to the control limb are known as Control Measurements.
The Zero Point Reference Distance is the distance of the first circumference measurement on the limb from a fixed
reference point, such as the tip of the index finger. All subsequent measurements are made at regular intervals from this
zero point.
The Measurement Segment Length is the distance between measurements of circumference on the limb.
The Limb Midpoint is the distance from the zero point to an arbitrary point around the middle joint of the limb, that is the
knee or elbow. It is used to divide the limb into upper and lower segments. It need not fall exactly on an existing
measurement point. If it does not, then Abacus will apportion the volumes above and below this point to the upper and
lower limb segments respectively. Abacus will insist that you enter a value for this item when you are creating the New
Client record.

Preparing the Data
Abacus provides you with two external documents that can be printed from within the program, or separately using a word
processor. The first is a Consultation Record that can be used to record details of the client's visit. the second is a Data
Collection Form that is used to collect the data for the limb volume measurements prior to adding them to the database.
Abacus uses Microsoft Word to print these documents, so this mechanism will not work unless MS Word 2000 or later is
installed on your machine. If you do not have Word installed, then you must print these documents using your word
processor. The files are stored in Microsoft Word 97-2003 format, that is as *.doc documents which most word
processors can open.
You can access this function from the main menu (File>Print>External Document). A dialog will open that allows you to
choose the document you want. When you press the Print button, the screen may flash briefly as Word opens and then
closes again. This is normal behaviour. The document should print on the default printer for your system.
Because these documents are external to Abacus, you can edit them as you wish. You do not have to use the provided
documents at all if you do not wish. Any document you provide in the correct format (MS Word 97-2003) can be printed
by this mechanism, so if you wish to substitute one you are already using, or a new one that you prefer, you can. Go to
File>Options and in the middle section using the buttons on the right hand side of the edit boxes to browse to the file you
wish to use, and click the open button. The path to your file will be entered into the edit box. When you Save the
Options, Abacus will use your document.
Measure and record the diameters of the limb you are treating in the normal manner, using the printed Data Collection
Form if you wish. For a consistent and accurate approach, we recommend measurements at 4 cm intervals along the
limb, and the Truncated Cone formula for the calculation. Both of these options are default values in Abacus, and need
not be altered or set by you unless you have a reason to alter them. We also recommend measuring both the treated
limb and the control limb at every visit. It is possible in Abacus to have the control values copied from the first visit to
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every successive visit (File>Options>Allow Copy Control values), but for reasons of accuracy we do not recommend that
you follow this practice. The control limb volume changes over time as well, and the only accurate comparison is made
with two sets of measurements taken at the same time.

Add a New Visit
A new visit record can be added to an existing Client's record at any time, by clicking on the New Visit button on the Visit
tab of the main form. Proceed as for Entering Data.

Entering Data

When the visit record is first created, the form will be partially filled in for you. The distance column has already been
populated with values, and there will be values up to the length of the limb defined in the Options dialog (File>Options).
These cannot now be edited, and are therefore highlighted in blue. The other two columns are to be edited by you. Just
type in the appropriate spaces and the data will be saved for you. You can use the Tab key or the mouse to take you from
field to field. If Abacus has provided more fields than you need for the length of the limb you have measured, then when
you are finished there will be blank rows at the bottom of the grid. Ignore these; Abacus will not take them into account in
the calculations, and they will not affect the accuracy of the result.
All data in Abacus is 'live'; that is it is constantly updated on disk storage whenever a field changes, and this process
requires no intervention from you. There is no need to save your data. When you have completed the grid, click on the
Calculate button to fill in the limb volume fields. You may also add short treatment notes about this visit if you wish.
These notes will appear on the printed record if you choose to generate one. The Summary button takes you to a
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graphical display of the data for this and other visit records for this client.

The Summary Dialog
This form is entered by clicking on Summary on the Visit tab of the main form. It displays the calculated volumes for the
current visit. When you enter this form Abacus will automatically force recalculation of all the values for all visits, so that
the data displayed are consistent from visit to visit with respect tot he formula used. A navigation bar at the bottom of the
form allows you to step through the available visits for that client for comparison purposes. The two buttons on the bottom
left allow you to open a report form, either for the currently selected visit, or as a summary of all available visits. These
reports can then be printed using the buttons at the top of the report, or can be exported to disk files in a variety of
formats. Currently supported formats include Adobe PDF, Rich Text Format (for word processors), HTML (for web
browsers), and plain text.

The Progress Chart button takes you to the Progress Chart display.

The Progress Chart
This display is new for Abacus v1.3. It shows a graphical display of the calculated limb volumes over time, as recorded for
each visit. Beneath the graph is a table of values that similarly gives all of the calculated volumes and the derived D/P
ratio.
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The Printed Report
This form can be reached from either the Summary dialog, or the Progress Chart display. It offers a full screen preview of
the printed report. The report displayed will change depending on whether you asked for a report of the current visit only,
or of all visits. In the latter case, or if you requested the report from the Progress Chart, it will contain a graph of the
calculated volumes over time similar to that found on the Progress Chart. The control that allows printing are at the top
left hand corner of the display. Next to that is a button that allows you to save the report to disk in a variety of formats.
Currently Adobe PDF, Rich Text Format, HTML and plain text are supported.

Backup and Restore
The main menu File>Backup option allows you to store an encrypted backup of your data to disk. The encryption cannot
be turned off. The File>Restore option reads an encrypted database from disk and loads it into Abacus, over-writing all
previous data.
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