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The Orthopaedic Application provides you with a high-performance tool for the precise
planning of hip implants. The Orthopaedic Application enables you to work without film
at traumatological, orthopedic, and pediatric workstations.

The Orthopaedic Application supports you with the following modules:

e Hip Endoprosthetics for the systematic selection of prostheses and for
planning hip implants to ensure an exact fit

e Hip Biomechanics (Biometry) for biometrically perfect preparation of
implantation

e Coxometry for precise measurement of clinically relevant hip data for
children's and adults' hips

e Knee Endoprosthetics for optimum planning of operations with the aid of both
partial images and images of the whole leg in a standing position

e Osteotomy | for optimum planning of preoperative axis situation and
simulation for single and multiple osteotomies

e Optional:
Osteotomy Il for calculation and correction of complex deformities of the lower
limb as Dror Paley. This module is delivered with a separate user manual.

The Orthopaedic Application offers the following advantages over other methods of
planning prostheses:

e Digital planning images and scan data are transferred from and sent back to
the DICOM image database, optimizing your workflow.

e Preoperative biometric measurements can be taken with the greatest
precision with just a few clicks of the mouse.

A high standard of quality is ensured in preoperative diagnostics and
treatment planning.

e All of the manufacturers' templates that you need can be chosen selectively
from a prostheses database. Prostheses can be adapted to the anatomical
situation with the greatest precision. This helps to avoid in advance the
danger of malpositioning, which can lead to premature loosening of the
prosthesis.

e The Orthopaedic Applicaton handling is improved because it is user guided.

e The time involved to get a perfect planning is little. Several functions have
been optimized. Many single steps are now integrated into only one step.

e Working with the Orthopaedic Application is similar to usual MS/Windows
programs.

e The user interface can be translated into nearly all languages.

e The Orthopaedic Application can be used within the daily clinical workflow as
well as for scientific studies.

You see just how quickly you can carry out the best possible planning with the
Orthopaedic Application.

You can save the planning data as digital DICOM images in the database on your
workstation and transfer these to a central DICOM archive. As a result, you can
retrieve the planning data quickly whenever this may be necessary, for example, for a
follow-up or for a demonstration in a patient consultation.

You can also print out the plans on a printer.

All relevant legal requirements are met when you use the Orthopaedic Application (in
Germany: SGBV58136/137 ff.).

7
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System description

The Orthopaedic Application planning software can be installed on your PACS System.
Take into account the hardware requirements for these systems.

Intended use

The Orthopaedic Application is designed to help in the planning of surgical procedures
in the field of orthopedics and allows proper assessments to be made of geometrical
changes in the lower extremities and therapeutic conclusions to be drawn. After the
entry of correct patient data, the Orthopaedic Application provides the physician with
additional information to be used in diagnosis, which was previously unavailable from
the X-ray images.

The Orthopaedic Application enables the user to relate various procedures commonly
used in medicine to precise measurements, thereby minimizing or ruling out previous
risks in diagnostics.

The Orthopaedic Application allows precise digital planning and documentation of
prosthesis implants and osteotomies on knee and hip joints.

Installing the Orthopaedic Application

Information about the installation of the Orthopaedic Application is described in the
IMPAX 6.0 Client Installation Guide.

Legal information

The operating and application software used in this product is protected by copyright.
The software may only be used if it has been released by Hectec GmbH. Hectec
GmbH reserves the right to make changes to the design, and therefore the technical
data, without prior notice.

Data protection
Data relating to individual persons is subject to data protection. Ensure compliance
with all applicable laws and regulations in your country.
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Documentation

Orthopaedic Application

Conventions

The Orthopaedic Application User's Guide, which you are currently reading, contains
detailed information on how the Orthopaedic Application works and what functions it
offers. You will find out how to operate the Orthopaedic Application and how to use it
effectively. It also gives you many practical notes and illustrations help to clarify the
working procedures.

L:e To do the indicated step, click the left mouse button.
R:e To do the indicated step, click the right mouse button.
Me Drawing mode is preset but can be changed if

necessary or required.

Warnings and safety information

To use the Orthopaedic Application safely, you must read the User's Guide carefully.
We assume that the Orthopaedic Application is only used by expert personnel.

Warnings and notes are specially highlighted in the documentation.

NOTE:

This highlights information on how to make best use of the equipment and the
software, and additional useful information.

CAUTION: This highlights circumstances or consequences that you should pay
particular attention when working with the Orthopaedic Application.

WARNING:

This draws your attention to situations or circumstances that can have serious
consequences for the patient.
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Basics

In Basics you will find an introduction to the general procedures used when working
with the Orthopaedic Application as well as detailed descriptions of the most
important basic functions, for example loading images, scaling, and image
requirements.

For information about the user interface, refer to Working with the Orthopaedic
Application.

Import of images

Original images

To plan prostheses with the Orthopaedic Application, you can use digital images of
different origins and from various sources. Suitable images for planning with the
Orthopaedic Application are:

. DLR images (digital luminescence radiology)
. SSD images (solid-state detectors)
. Fluoroscopic images

DICOM images can be loaded from:

) Your database

. Other computers
o The archive

. CD

You can import images in various formats into your PACS System database:

. JPEG
. BMP
. TIFF

In addition, you can scan in (digitize) film sheets by connecting your system to a
scanner.

Preparing planning

Hipendoprosthetics/Biometry

10

The basic requirements for planning a surgical procedure are x-rays taken according
to the following criteria:

o Symmetrical positioning of the pelvis

. Hip joints in neutral position

. Longitudinal axis of the femur parallel to the image receptor plane

. Patella in zero position

. Central ray beam on femoral head center or symphysis

. Lead sphere of known size or scale bar at the level of the femur shaft as a

calibration aid

NOTE: When taking the x-ray, avoid oblique positioning, abduction, or external
rotation of the legs; otherwise, the optimum rotation center of the endoprosthesis
cannot be determined accurately.



Biometry

Coxometry

Basics - Preparing planning

Caution: In addition to a sufficient femoral length, the iliac crest must be shown to
define exactly the 10 biometric points.

To obtain reliable angle dimensioning, the following techniques regarding positioning
of the patient and focusing of the equipment must be taken into account when taking
the image:

o Symmetrical positioning of the pelvis

. Central ray beam focused on dominant image area

. Longitudinal axis of the object parallel to the image receptor plane
Note:

To determine the degree of development of the acetabulum (for example, AC-HILG,
ACE), the pelvis must not be in a lordotic position (flexion of hip and knee joints) and
the patella must be in the zero position.

To determine the situation of the femur head, femoral neck, and femur (for example,
CCD angle), the patient must be positioned in such a way that the longitudinal axis of
the femur is parallel to the image receptor plane. The hip joints must be in a neutral
position and the patella in the zero position.

Knee Endoprosthetics

Either images showing part of the leg or x-rays in a standing position showing the
whole leg in an A-P (anterior-posterior) ray path are suitable for prosthesis planning
with the Knee Endoprosthetics module.

A number of images showing part of the leg can be combined to produce an image
showing the whole leg in the standing position.

Note:

Axial misalignment can only be correctly calculated if the image used for planning

fulfills the following requirements:

e A-Pimage showing one leg only (taken of both legs) or showing both legs in a
standing position with equal weight on the legs

e Hip joint and ankle joint visible in full

e For calibration purposes, a lead scale (at the level of the longitudinal axis of the
femur) must be shown on the image

11
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Importing a DICOM image

To import DICOM images into the Orthopaedic Application:

1.
2.

Start the Orthopaedic Application. —
On the vertical toolbar, click on the icon Insert
images.

The Image Tool appears, click on Load File.

3. Select the drive and the directory where the image is stored.
4. Select the Dataformate DICOM Images (*dcm.) and click on the required file
name in the File column.
Open planning [ ]x]
Lock in | =3 MFL _'l Ll L3 s 1 b
Image tool CR TRALIMA, 585308 1 B4E0212 mpl
i VFHEADANDGAD WMRE 1 48,19640221 . mpl
£
™ Hide alimages
Load file ... I_I
3 e |] Filo nama: lL_-:I'-:E:h'J'l".-Q'.",_ S0rmen rmpl Cpen |
Faste clipboard I Files oftype: | [meciCAD Plasning (" mpl) = Ceancal |
Frorvipe
[Ielete I
E A |
¥ | [Select scale mode) I%{
5. Activate Auto under Preview.
6. Click on Open.
7. The selected image is automatically displayed and you are prompted to scale

the image.

For more information, refer to Scaling images.

Importing other image formats from a file

To import non-DICOM images into the Orthopaedic Application, proceed in the same
way as described under Importing a DICOM image

1.
2.

3.
4.

5.
6.
7

Start the Orthopaedic Application. —
On the vertical toolbar, click on the icon Insert
images.

The Image Tool appears, click on Load File.
Select the drive and the directory where the image is stored.

Select the Data format of the image you want to load and click on the required
file name in the File column.

Activate Auto under Preview.

Click on Open.

The selected image is automatically displayed and you are prompted to scale
the image.

For more information, refer to Scaling images

12
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Importing images from the Clipboard

To import images that have been copied to the Windows Clipboard:
1. Copy the required images to the Clipboard.
2. Open the Orthopaedic Application.
3. Click on the Insert image icon.
The Image tool appears.
4. Select Paste clipboard.

Image tool

=

[ Hide all images
Load file . |

Faszte clipboard |

Delete |

P | [Select scale mode) }%'

5. The selected image is displayed automatically and you are prompted to scale
the image.

For more information, refer to Scaling images.

Scaling images
The images must be scaled to enable measurements to be taken true to scale and to
ensure that the prostheses is inserted using the correct scale.

Warning:
You can only scale the images correctly if a scale bar or a scaling sphere was placed
in the image area when the image was taken.

The Orthopaedic Application offers you two methods of scaling:

e Scaling with the aid of a circle, for example, when a scaling sphere is visible in the
image.

e Scaling with the aid of a distance line, for example, when a scale bar is visible in
the image.

13
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Selecting the method

When you import a new image into the Orthopaedic Application, you are automatically
prompted to scale the image. For greater accuracy, enlarge the part of the image that
contains the reference dimension by clicking on Zoom in or with the scroll wheel of the

mouse.
Image toal Activate the method that you want to
use by clicking on the appropriate button: Line or
E}j Circle.
[ Hide all images
| Loadfie.. |
Pazte clipboard | Scale h-l"l line

Scale by circle

[elete |

B | [Select zcale mode) |${

e ol Scaling with a line
To scale an image with the aid of a line:
ﬂ 1. Click on the start and end points of the distance
line that you want to use (for example, along the
I™ Hide allimages visible scale bar).
2. Enter the Length in mm and confirm this by clicking
| Loadfile.. | on Apply scale or Return.
Paste clipboard || Scaling with a circle
To scale an image with the aid of a circle:

o | 1. Select two points on the outer edge of the scaling
E|EE

sphere by clicking on them with the mouse.
|,| Scale by line 2. Drag the circle open with the mouse so that it
matches the outline of the scaling sphere.
Scale to [mm} J—EI 3. Fix the circle with another mouse click.
Apply scale | 4. Enter the Length in mm and click on Apply scale or
Return to confirm.

Warning: The steel ball supplied with the Orthopaedic
Application has a diameter of 30 mm.

Correct scaling

To correct the scaling later:

1. Activate the function Images of the horizontal tool bar.
The Image tool is shown.

2. Click with the mouse at any point of the inserted image you want.
The function Select scale mode is activated.

3. Proceed as described above.

14
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Complete planning data

CAUTION: This is mandatory for legal reasons.

To calculate geometrical parameters and for documentation purposes, information is
required about the patient and the physician carrying out the planning.

When a new image is loaded, a mask is generated automatically and if available, the
information about the patient is taken from the image’s DICIOM header. You must add
some information yourself.

This mask appears automatically whenever you want to save the Orthopaedic
Application planning.

" zl
Patient/Doctor |
Flanning infa ... Mame
k| Hip-Endoproztheses M= ! =l
Descriptior: [mediCAD planning

fi ”E‘T"' "fﬂj’&i}"‘x i Date: [02:17.2002

- Femoral outlines

- Pelviz outlines . Patient

Leg length correction Name: |

P an RN CaEr ; — |

- Circle by 3 points AL

- CCD-angle Bitthday: |

- Free Becording date: I

Insert cup - I

Inzert shaft S

Select length of head weight [KG) I

Rezection S I~ male

Repaozition of shaft/prostheses I female

Arazcare G ety oz

- Meazure angles

- Measure distances 0k | Abbrechen | Obemehinen
Warning: Choose a name that ensures an If you save the planning, you are
Ulnam_b'gLéOl:S cor(;rlﬁtmont_bettw]?en the | automatically required to prove
preetiiullnfe] GrLEe) Gl LS [l LG Lol (L a2 2 and complete the Planning
patient name and date of birth. Information.

Incorrect assignment between the drawing
and the patient can have serious
consequences.

Check the planning information and make any necessary additions such as your name.

Details of the height and weight of the patient are essential for hip biometry.
For hip endoprosthesis, you must specify the side on which the prosthesis is to be
inserted: left or right.

CAUTION: The data entered in this window from the DICOM header should only be
changed in exceptional cases, for example, if you want to save the planning image in an
anonym zed knowledge database.

If you change the data, when it is returned to the local database on your PACS System,
a new series is created.

15
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Correct planning information

To correct any data later:
1. Click on Planning Information of the Modules tool.
The dialog window Planning Information is shown.
2. Correct or complete the data as described above.

After prostheses templates have been inserted, a mask Implants is also generated in
which all prostheses data are took over. Only the final templates are documented.
This implant information also includes additional data such as ordering numbers or
additional technical information about the inserted prostheses.

16
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Printing and saving

Printing

Saving

You can print and save the results of your planning at any time, using the Orthopaedic
Application.

You specify the printer that you want to use and the paper format in the print setup.

Before starting to print, choose from a number of Orthopaedic Application-specific
options for processing the print job.

To continue your work at a later date or, if necessary, make corrections, save the
planning drawing as a mpl file in the file system on your PC.

When planning is complete, transfer the planning image to the database on your
PACS System workstation.

NOTE: When the data is transferred to the database on your PACS System
workstation, the graphical objects such as outlines, prosthesis templates, and text are
permanently integrated in the images and can no longer be changed.

Printer settings

Saving

The printers available for printing are installed at your workstation.

—— - Activate with the Print icon on the horizontal toolbar the Print area tool.
Choose the Print setup and select your settings.

For additional print options in HorizontalToolbar, refer to Print.

Saving as mpl and as DICOM

The Orthopaedic Application makes a basic difference between images in the
Orthopaedic Application format mpl and a final DICOM image.

mpl

To continue working on or correcting the planning drawing at a later date, you must
save the drawing as a mpl file.

Note: The planning data is stored on the hard disk of your PC; however, it is not
stored in the database of PACS System application.

DICOM
Final plannings should be transferred to the local database on your PACS System

Note: When a drawing is transferred to the local database, the outlines, templates,
and text that you have entered are permanently integrated into the image and can no
longer be changed at a later date.

Both methods to save are described in HorizontalToolbar, refer to Save.

17
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Transfer drawing into the database of a PACS System

After completing planning, transfer the planning image to the local database on your
PACS or RIS System.

To do this, save the image in DICOM format in an export directory, from where it is
retrieved automatically and saved in the database.

You can then make use of the advantages of DICOM communication and send the
planning image in digital form to wherever it is required, for example, the operating
theater. You can also transfer the image to a DICOM long-term archive.

NOTE:

When a drawing is transferred to the local database, the outlines, templates, and texts
that you have entered are permanently integrated into the image and can no longer be
changed at a later date.

Transfer drawing into the database

18

1. From the Menu, choose File and go the Export as DICOM/Image function.
The Export as Image dialog is displayed.
2. The export directory is already selected when preset. If not, select it.

Export as DICOM / Bitmag 7%

SavE in; I;_\iUIDGm j = B e B

i‘l v dcm

File name;

zave aghpe: | DICOM Image - uncompressad (*.dom) j Cancel

3. Check the Planning Informations and confirm with OK.

4. Type in the file name that you want to use. You should only accept the default
file name "New Image" if you want to overwrite the existing drawing.
Drawings contained in this directory have normally not yet been saved in your
local database.

5. Do not change the file type DICOM uncompressed.

6. Click on Save.

A confirmation query alerts you if a file of this name already exists.
7. Respond to this confirmation query with No if you do not want to overwrite the
existing drawing, or click on Yes if you do want to overwrite the drawing.
The drawing is saved as a DICOM image.
8. To exit the Orthopaedic Application, select File Exit from the menu.
You are asked if you want to save the drawing as a .mpl file.
NOTE: Drawings saved as .mpl files are still available later for modification in
the Orthopaedic Application.
9. To confirm the message, click on Yes or No as required.
The Orthopaedic Application is closed.
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Saving onto your PACS System

Together with the DICOM image, all information about the patient, the inserted
prostheses, and all drawings are saved.

On your PACS System, the planning image is automatically transferred to the local
database as a new series for the patient in question and is subsequently deleted from
the export directory.

The contents of the database are managed in the Patient List.

Delete drawing

Drawings, which you no longer need, can be deleted from your hard disk by using the
MS/Windows-Explorer.

What you delete is the .mpl file, not the DICOM image that you may have transferred
to the local database.

19
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Working with Orthopaedic Application

Screen layout

The Orthopaedic Application screen is divided into the following areas:

Title bar and menu bar

The title bar shows the name of the program. If you have already saved your
planning drawing at least once before, the name of this is also displayed.

From the menu bar, you can activate various general functions, for example, the
Orthopaedic Application settings.

Note: The Orthopaedic Application is delivered with effective presets. If you
lose the presets, a new installation of the Installation-CD is recommended.

Horizontal and vertical toolbars

The horizontal toolbar contains the icons for the general functions that are
available to you in all modules.

Module and Function Bar

Display area

Information area

20

The bar guides you through the work routines step-by-step.

The function tools are automatically opened when activating a function.
. Still open steps are dimmed.

3 Finished steps are not dimmed.

. Step with several options are in italics.

o Steps, which you can not activate are in light gray.

The loaded image is displayed in the display area, where you also edit it.

You can divide the display area in several windows. For example, in one window
you can edit with a zoom while you see the image overview with the other
window. Changes are automatic transferred.

Bew \Windaw

Overlap For Settings, select Window from the menu bar.
Harizantally The active window has a blue title bar.

Werkically

Arrange Symbols

1 mediCAD]
2 kolk prae_m_kontur,mpl: 1
v 3 kalk pras_m_kankur, mpl: 2

The information area provides information, which makes it easy for you to work
with the Orthopaedic Application. For example:

. The function tool guides you step-by-step through all the procedures

3 The coordinates of the mouse pointer are shown

. The buttons for moving the displayed image segment are available



Working with Orthopaedic Application - Screen layout

. =120 %]
Title bar and menu bar—Biee st s gonse : :
D& Fy I8 @Xoc BEG Q& — 3 {atae O M 5|

Horizontal toolbar

Module- an
tool area

Image display area

Information area—\ﬁ%_ & ==
The tool area

The tool guides you step-by-step through all the functions. The step that you must perform next to
successfully complete the procedure is shown in the Information area (lower screen area).

KA L first point Contours
i :l=| R Cancel
Wi M Free

L: Next action with left mouse button

R: Next action with right mouse button

where to use the right mouse button:
back means 1 or more steps back
cancel means finish the actual function
finish selection means finish selecting elements
M Drawing mode, each function has a reselected mode

To change the mode, use the keyboard. Except the Free model, all modes are snap-to modes.

Note: The shift key must not be activated for setting the mode you want to
work with

Key E End points—only position points on the end point, for example
ends of lines. E is a snap-to element mode.

Key F Free mode—position points anywhere you choose.

Key L Line/Element—position points on lines of elements, for example on
a pelvis line or femur outline. L is a snap-to line mode.

Key M Midpoint—only position points on midpoints of lines etc.

M is a snap to mid mode.

Key P Point—only position points on defined points, such as the center
point of a circle or a cup or a neck of prostheses. P is a snap-to
mode.

Key S Intersection—only position points on intersections.
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Working with Orthopaedic Application - Screen layout

More short keys

Note: When setting the mode you want to work with the
shift key must not be activated

Key h Half size of the image, no icon available for this function
Key a Full size of the image, same function like this icon :E:
Key w To enlarge a certain section

of an image you define a window with the mouse
same function like this icon

Key ¢ Deletes elements, same function like this icon _}C
Key u Deletes the latter step you have done, same function like
this icon
)

Key shift u One step forward, same function = like this icon

T 1 smaller size of a prostheses

l 1 larger size of a prostheses

- Zoom smaller

Q &

+ Zoom large

— Rotates objects anti clock wise

<« Rotates objects clockwise

Planning overview

Modules are

22

To plan and document the surgical procedure with the Orthopaedic Application, follow
the general procedure described below:

1. Load the image that you want to use for prosthesis planning into the
Orthopaedic Application. Alternatively you can load a planning image saved
previously to edit it further.

2. Scale the image. You must scale the image so the Orthopaedic Application
can insert the selected prosthesis true to scale and determine the correct
dimensions

3. Check and complete the Planning Information.

4, Select the required processing module and perform the necessary editing
steps.

The steps are listed in the Modules assistant and are listed according to your
used work routine.

Still open steps are dimmed

Finished steps are not dimmed

Step with several options are in italics

Steps, which you can not activate are in light gray

Hip Endoprosthetics for targeted prosthesis selection

Hip Biomechanics /Biometry to ensure that implantation is perfectly
prepared with respect to biometric criteria

Knee Endoprosthesis for optimum planning of knee prostheses
Coxometry for precise measurement of clinically relevant hip parameters
Osteotomy I for optimum planning of axis correction

Osteotomy I for calculation and correction of complex deformities of the
lower limb as Dror Paley. This module is delivered with a separate manual
and need and additional training.



Working with Orthopaedic Application - Screen layout

When you choose a function or a step, the Tool Assistant according to the
function opens and shows all options you may have with that specific function.
For example:

You draw outlines of femur or tibia—the Contour Tool opens.

Contaur toal

[ I RGE |
[ [ [
You can choose colors and the size for your
W_H_H_”_”_IJ_IJ_IJ line, the kind of line like spline or polyline, the

number of intermediate points (preset with

Interpolation six points), and the group to which the line
b| Spline [natural] H should belong to like femur-outline or pelvis-
: outline.
Intermediates

E |E|A Later on you can fade in or out if you

- - temporarily do not need the line or contour.
Feject lazt point |

For nearly each function the Orthopaedic

Giroup t'-'r'f _ o Application offers you the special tool for
» | Pelviz outline ap H your convenient use.
[ Hide group

You can skip steps, which you do not want to proceed.

You can follow steps in another sequence than listed.

You cannot follow steps, which are light gray and not activated. Those steps
need a proceeding function.

After you have deleted a step/Function, it is listed dimmed again

You can also use functions in your Horizontal Toolbar without using the
Module tools

Define dimensions relevant during the operation.

Print and/or save as mpl or DICOM.
When planning is completed, transfer the planning image to the database on
your workstation.
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Often used functions - Delete elements

Often used functions

Delete elements

Procedure:
Click on Delete.

W

w4.A| L: Delete element ar define first cormer of area Contours
4= I:l:=p| F: Back
it b Element or Line
Le To select the element you want to move.
or
L Use the mouse to drag open an area covering the required image section.

Note: With Single Items you can also delete labeling of prostheses.

Move, copy and rotate elements and prostheses

For example:

The prostheses must be fitted in the cup in such a way that the center of rotation of the prostheses
head and the cup center are congruent.

Pre-position Post- position

3 Halsdrehpunkt
c 1 Femurkontur

Pfannefdrehpunkt 9

Prothese

4 Pfannendrehpunkt

Procedure

Click on Move. EE

42| L: Select element or define first corner of area Mawe
=] F: Exit function
| b: Element or Line
Le To select the elements you want to move or drag a window around them use the
left the mouse pointer.
first—element is the prostheses
second—element is the femur outline

KA
+
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Often used functions - Changing text

A L Select element ar defing first comer of area b o
=] F: Finish selection
4 %| M: Element or Line

Re To finish the selection process, use the right mouse button.

Note: The selection of all elements to be moved has to be finished to go
on with the procedure.

L3 ok

k4 A| L Grab point bowve
dmil:lmp| B Exit function
Widu| M Free
Le To select the reference point (for example, the center point of the prostheses
neck as grab point), use the left mouse button.
M Using Free mode, position the cursor anywhere you choose.
Note:

Press the P key and change to mode Point.
Coming near to it you subsequently you can snap-to the center point of the
prostheses neck.

The selected elements (for example, the femur contour with the prostheses are connected) can be
moved by moving the mouse.

and rotated by pressing the key <— or —.

For changing the size of the prostheses press the keys | or 1.

& 4.A L. Destination point b e
=i l:l=p| F: Back
¥k M Free
Le To select the destination reference point (for example, center point of the cup),

use the left mouse button. Align the selected objects in such a way the point of
references coincide.

Re To return to the Module too, use the right mouse button.
M With Free mode you can position the cursor anywhere you choose.
Note:

Press the P key and change to mode Point.
Coming near to it you subsequently can snap-to the rotation point of the cup.

Changing text

Existing and automatically inserted text can be changed, moved, and rotated.

) . apc
Click on Edit text
K4 A L. Select text to edit Edit ket
=i l:limp| F: Exit function
w'i¥| k: Element ar Line

Le To select the text, use the left mouse button.

Le To pickup the text, move, or rotate it, use the left mouse button.
Le To set it at the new position, use the left mouse button.

R To quit this function, use the right mouse button.

Change existing text

abc

Go to this function, click on the text you want to change or modify and the text tool automatically opens.
Go to the text in the text tool and change it.

To shift or rotate the existing text with the same function, click on it twice.
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Often used functions - Write new texts

Write new texts
+
abc
With the editor of the text tool you write and place your text.

Zoom Pan

)

Description of the function

When activating this icon (even while you work in another function), you can grab and move the
complete image.

You do not need to quit the function you worked with before. Use the Zoom Pan in addition to the
other function.

NOTE: When you finished, you must quit the Zoom Pan with the right mouse click.
You can continue working with in the module.

NOTE: As you move the image, you can enlarge or scale down the image by scrolling the mouse
wheel.

Procedure:
Activate the icon and proceed according to the order in the information area.

j K4 AL Grab pont Zoom Pan

o | LB _E it Funichion

i M Free
Le To take the image/element and move to the required position, use the left mouse

button.

j ®4A L Destination paint I Zoom Pan

= [ = :

Widiu| M: Free
Lo To position the image at the destination, use the left mouse button.
Re. To quit the function, use the right mouse button.

NOTE: This function interrupts the procedure of all actual functions you are
working on. To return to the previous function, exit the Zoom Pan with the right
mouse button. You can then proceed.
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Often used functions - Insert a prostheses

Insert a prostheses

kodules

b acro tool

| Planning infa ... I m FGE |

» | Hiperdoprostheses |

Ll s MMUHHHH]J

- Femoral outlines -

- Pelviz outlines Angle: ’| 0o }7'
Leqg length correction .

T st Mext prosthesis LT

- Circle by 3 points I~ Right ¥ Left

- CCD-angle

- Free M| D Puy S =
Inzert cup ;| Shem AP |;|
Inzert stem

TElECT nECRIEng '| AL l?'
Resection b sTD

Reposzsition of shaft/prozsthesis | |;|
Arazmma SFnalasany o33 ’ | 28 |7|
- Measzure angles | amL 105

- Measzure distances | : |?|
Plates/Angles/Nails "| [all |?|
Screws

Your database contains prostheses templates of various types, models, and sizes from different
manufacturers.

When you activate (for example, the function Insert cup) the Macro tool for prostheses automatically
opens.
Attached to the mouse pointer is the prostheses type you used last.

With the function Next prosthesis, add the next prostheses.

If you do not activate Next prosthesis and change type or size, the actual choice is attached to the mouse
pointer.

The Orthopaedic Application offers two kinds of selection:

Selection from a Menu (listing)
or
Selection from a pull-down-menu

WARNING:

All dimensions and measurements given by the Orthopaedic Application prostheses
database derive from original manufacturers data or templates. An exemption from
liability exists for incorrect or false original prostheses manufacturer data.
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Often used functions - Insert a prostheses

Select from the Menu (listing).

b acra toal

E
Bicaontact § Standard cemented Size 10 m
I_..I_I_.. RGE Stern ML M-Series cementlezs | |Size 12 |5
[T T T | Alphanarm Revision &P SD-Seres Size 14 |
ADMASIF Revizion ML S-Sernes Size 16 |L
Arge Cups Size 18
AR |
Brehm
~ Centerpulze
Angle: 3 0.0 Ceraver
Cremascol
[Hiext prosthess |I b enu I Er?dpu:'llrlu;m
F5KA =
I~ Right v Left
P| Aezculap |$| " You activate the Menu. The complete listing of all kinds of your
prostheses appears.
’| SlEmAr H Select manufacturer, kind, type, and size of the prosthesis you want to
y| Bicantact |—| use and it is automatically attached to the mouse pointer.
r | Standard |7| The number of columns varies for different types of prostheses.
P‘| cemenbed |¢|
b| size 10 <
M| fall <
4 A L: Drag and drop macro tacro tool
=i l:l:mp| F: Confirm macro
il kM Free
Le To position the prostheses, use the left mouse button.
Le To pick up the prostheses again and move it to another position, use the left mouse
button.
If preliminary set, change it by going to another prostheses of your choice inside the
Menu.
Re To confirm the chosen prostheses and exit the function, use the left mouse button.

If you exit the function and want to change the prostheses again or to position it somewhere else, use
Delete or Move.
With the function Next prosthesis, add the next prosthesis while the previous prosthesis is finally
positioned.
For example:

Choose a cup.

Position it.

Go to Next prosthesis.

Choose the stem.

Position it and confirm.

Note:

If the prostheses is not finally positioned, you can move, rotate, or change the prostheses by picking it
up by clicking on the left mouse key.

The prostheses is only applied after you have positioned it again (with the left mouse click) and then
click on the right mouse key to confirm.

Exception: Screws are always positioned with a starting point and an endpoint. They have various

lengths corresponding to the mouse position and are finally set with the endpoint. If positioned, you
cannot move them. Changes can only be done by Deleting and insert a new one, or Move.

28



Selection from the pull-down menu.

Often used functions - Insert a prostheses

Mext prosthesis | b enu |
[~ Right v Left
M| Aesculap =
k| Cups -
¥ | Flazma-Cup =
H | 44 mm =

L Alphanorm

A0 A S51F
Arge
Biomet
Erehlirn
Centerpulze
Cerawver
Cremascoli
ODe Puy J+]
Endoplus
ESk.A
ESEA Test
Implantcaszt
Intraplant
ISF

JFil
F.eramed

Only by touching one of the different items like:
e manufacturer

e kind of prosthesis

e type of prosthesis

e size of prosthesis

The following window opens for your further selection. You determine the sequence to continue with for
your selection. The result of your selection is shown automatically at the mouse pointer and on the

Macro tool.

MHest prosthesis I b enu I

[~ Pight v Left

Ctam AP

k| Aesculap

Sterm ML
P Cups Revizsion AP
Revizion kL
P | Flasma-Cup Svison
oo e
b| DePuy Ju
b| stemap
. v| Gz
| DePuy J+l S
LT < P| cemented
b| Stemar I+
M| 62 & » | |lateralized
P | cemented 3 b Size 1
¥ | lateralized | —. P| [ ”]
) la a
| Size 1 || sHORT29. 7 ¥
D | MEDILM32.2
LONG34.8
%LONG37.3

KT I T CTE
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Often used functions - Insert a prostheses

mi4Aa| L: Drag and drop macro kM acro tool
#=: I:l:=p| F: Confirm macro
w4 M Free
Le To position the prostheses, use the left mouse button.
Le To pick up the prostheses again and move it to another position, use the left mouse
button.

If it is preliminary set, you can change it by going to another prostheses of your
choice inside the Menu.
Re To confirm the chosen prostheses and exit the function, use the right mouse button.

If you exit the function and want to change the prosthesis again or to position it somewhere else, you can
only do this by a Delete or a Move.
With the function Next prosthesis, add the next prosthesis while the previous prosthesis is finally
positioned.
For example,

Choose a cup.

Position it.

Go to Next prosthesis.

Choose the stem.

Position it and confirm.

NOTE:

If the prostheses is not finally confirmed, you can move, rotate, or change the prosthesis by picking it
up with a click on the left mouse key.

The prosthesis is only confirmed after you have positioned it and then clicked on the right mouse key.

Exception: Screws always are positioned with a starting point and an endpoint. They have various

lengths corresponding to the mouse position and are finally set with the endpoint. If positioned, you
cannot move them. Changes can only be done by Deleting and inserting a new one, or Move.
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Horizontal toolbar - New

Horizontal toolbar

New New

Open a new, empty document into which you
Ijl write your planning.

Simultaneously you can load and work on

several documents with various or identical

b oduls original images (DICOM, bmp, etc.) or plannings
| Flanring infa . I (mpl= Orthopaedic Application planning format).
,,| Hip-Endoprastheses Planning informa_tion .
You get a mask with patient relevant data.
Fadea aeatinas
- Femoral outlines Module tool
- Pelyiz outlines With this tool, choose the required module to
Leg length comrection work with.
ﬂaééfﬁ;e;fwgwgm?&a; For example, Hipendoprostheses,
- Circle by 3 points
_ CCD-angle Coxometry, etc.
- Free
lmnnrk Asim
Modules Modules
Coxometry Choose the required module.
Elbow

Hipetdoprostheses

Hipendoprosthezes/Biometny
Khee

O ztectanmy

Ozteatarmy Dror Papley
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Horizontal toolbar - Insert Images

32

Insert Images

Insert Images

Image tool

=

[~ Hide allimages

| Load fle .. |

Paste clipboard |

[elete |

b [Select zoale mode) |$|

Warning: You can only scale

the image

correctly if a scale bar or a scaling sphere was
placed in the image area while the image was
exposed. Check your measurements carefully.

False values can have serious consequences

for the patient regarding misinterpretations of

the right prostheses size.

Export as DICOM / Bitmap HE
Sewe in |'i'y Dicom -vJ - [

EW clem

Sawe s type:  [DICOM Image - uncompressed (*.dom) j Cancel

Image tool

Defined alignment of the image on the screen.
Hide all images fades out the x-ray so that only
the graphics of the Orthopaedic Application
remain visible.

Opens the dialog to choose an image.
Loads an image from a file.

Pastes an image out of a clipboard.
Delete selected images.

After loading an image the Select scale mode
blinks.

Choose the required mode and scale the image.
Without this calibration you cannot continue to
work.

If another link to a store is wanted, define your
actual register name, file name, and type of data

format.




Horizontal toolbar - Open

Open Open
Open an image including a planning with
graphics to continue, correct, complete, or view.

Save Save
Patient/Physician Patient/Physician
2
Patient/Dioctor I Warning:
Hame: : 4 Check all items carefully. False information can
MName: i

cause severe problems.

The following details must be filled in always:
physician name

~Patiant patient name

Hane ' patient date of birth

Patient-10: I

Birthday: Ii
Becording date: I—
Size [cm): Ii
Weight (K] ]

Deseiption: [EndoMap planning

Date: |02.12.2002

- W Working with the module Biometry, add
Ll information for size and weight of the patient
e so | Working with the module Coxometry, add the
recording date of the image
21xl| | If you save the planning as DICOM to the
Speichem | ) Import ~|« &k E- database on your PACS System, the planning is
stored and cannot be changed later on.
Procedure.

Go to the menu bar and click on File. Activate
the function Export as DICOM/image. Choose
the right data format and type in the file name
you want to use.

Dateiame: |Endobtapf gpeicheml Warning:

Choose a name that ensures an

Dateiyp: |D|EDM Image - uncamprssed [* dem] j Abbrechen | unambigous connection between the
planning data and the patient.

For example, patient name + date of birth

Prove all data carefully. Incorrect assignmen
y between the drawing and the patient can
- | have seroius consequences for the patient.
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Horizontal toolbar - Print

Print

Print

Print area tool

Print area tool

Page 1170253, 100%)

Delete | Clear |

@ Scaled. P 1.0 =
= Stietch

Print .. |

Print zetup... |

Print area tool

Already defined print areas

Delete—Marked print areas
Clear—Delete all print areas

Scaled—Determines the size of the image
section that is printed when you click on the Print
button.

The larger the magnification factor, the smaller
the printed image section is.

Stretch—The section to be printed can be
chosen as required.
Print—Print the defined section.

Print setup—Opens the standard Print Setup
dialog window.

Select Size(Shaft/Head/..)
¥ 1|
&l

Select Size(Shaft/Head!..)
This function selects the sizes of hip heads or
width of stems or nails, length or width.

Move/Copy/Mirror/Rotate

e

Move/Copy/Mirror/Rotate

The required object can be moved, copied,
mirrored, and rotated according to the functions
chosen with the Copy/move tool.

Copy/move tool

Copy/tove Tool

I~ Caopy
[ hdimor by aiz

Fiotate by: » 0.0

[ Mirrar [harizontal]
[ Flip [vertical]

Copy/move tool

The shown functions can be used single or in
combination

Copy:

You mirror the required objects and display it in
addition to the original.

Move

Used as a single function, the required object is
only moved to another position. Used in
combination with another function, the object is
copied and mirrored by an axis.

Mirror by axis

The required object can be mirrored by an axis,
which you define by your own choice.

Mirror horizontal or flip vertical

Displays the required object above or below of
the original.




Horizontal toolbar - Delete

Delete

|

Delete tool

¥ Single items

k | [select group) |$|

[Melete groum

Delete
Deleting groups or single elements

Objects consist of several elements. Several
elements may belong to a group. For example, a
template and the label.

A template (Macro) consists of several lines
(elements)

If Single items is activated, delete single
elements as labels or lines or measurements.

Select group means to select the required
group (macro).
Deletes the selected group.

Undo and redo

A

Undo and redo

(cancel and restore)

You can undo as many steps you want. Redo
restores the canceled steps.

Same functions are activated by keys:
Press u for undo or
press shift u to restore the last canceled step.

Zoom all

Zoom all

The size of the planning image is adjusted to fill
the display area.

Same functions are activated by keys:
Press a for all.

Zoom rectangular

Zoom rectangular

You can enlarge a certain section of an image by
using the mouse to drag open a box covering the
required image section.

Same functions are activated by keys:
Press w for window and draw the rectangle.

Zoom Pan

)

Zoom Pan
Drag and drop the image to a new position.

At the same time, you can enlarge/scale down
the image with the scroll wheel of your mouse or
with the keys:

+and'

Zoom in and Zoom out

K2

Zoom in and Zoom out

The screen is enlarged or scaled down step by
step.

Same functions are activated by keys

+and—

or
by the scroll wheel of your mouse
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Horizontal toolbar - Lines
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Lines Drawing lines
Line Tool Line Tool
Lime tool

] [ I RGE |
[ [

AT |
A

Select the required color:

1. By the palette

I2. Select the inverse color (as photo negative)

RGE
______ 3. Free choice of RGB colors

Choice of line width

2 | Line by bwo points |;|
Choice the line type
Line type Line types:
Line with a starting and terminator point.
Line in a defined angle to a reference line.
The angle is your choice.
..!:!ﬂ?..lf'.-'rf..t.f“.".’.?..lf'.'.:.'.'.rltf .................... : Parallel line in a defined distance to a reference
Line by angle line.

Farallel by diztance
Trirn lerigth
Centerlineg by 4 points

The distance in mm is your choice.
Trim: change line length

An axis or midline is drawn automatically defined
by four points surrounding it.

Points Draw points
1_-|-"-|?' All kinds of points can be drawn.
e
+ +
Point tool Point tool
Foint tool

Bl = |
AR |

Size 4 5.0

+00 X<

F Y

Select the required color:

1. By the palette

I2. Select the inverse color (as photo negative)
RGE

______ 3. Free choice of RGB colors
Choice of line width

Choice of size

Type of the point, single or in combination




Horizontal toolbar - Outlines

Outlines

Draw outlines

Contour tool

Contour tool

]
IR

| nterpalation
3 | Spline [natural]

|ntermediates

_ sl¥

Reject lazt paint

[Eroup by
2 | Hone

[+

Contour tool
Select the required color:

1. By the palette

I2. Select the inverse color (as photo negative)
RGE

__ 3. Free choice of RGB colors

Choice of line width

Choice of the contour

type: Palyline
- Polyline Folyline clozed
- Polyline closed  Spline [natural]

- Spline (natural)

Intermediates—means how accurate the spline
is drawn. This value is preinstalled.

Reject last point.

NOTE: You can also activate this function by
pressing the backspace key (above the return
key).

Group by

Define the Group to which the drawn contour
should belong. Several single contours are
arranged to a group (group=macro).

The group has to be defined before you start
drawing the outline.

Note: Together with the Modules tool, the group
is preinstalled:
To correct a line of a group afterwards, you must
activate the right group to which the corrected
line should belong to.
You work with the module HIP Module

first. group = femur shaft

second group = pelvis
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Horizontal toolbar - Create Text + and Edit Text
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Create Text + and Edit Text

Create text

Text tool

T ext tool

CHE I RGE |
[T T
b| aial =
Height » 10.0 |E|‘
2} =5 =&

Angle » 00 (¥
Text Motepad |

[replace this text]

Text tool
Select the required color:

1. By the palette

I2. Select the inverse color (like photo negative)

RGE
______ 3. Free choice of RGB colors

Chooses the type of characters
Define the size of characters

Choose the block- or text adjustment
The text changes proportionally to the zoom in or
zoom out of the image section, or the size of the

text does not change when you zoom in or zoom
out.

Define the angle of rotation for the text.
Notepad
An additional section of an editor opens to edit

more text.

Small editor segment




Horizontal toolbar - Circles

Circles Circles

Circles/arc tool Circles/arc tool
Select the required color:

Circlesére tool

TEET I RGE | ;;qi 1. By the palette
I [

I2. Select the inverse color (like photo negative)

IR | -

__ 3. Free choice of RGB colors
b| Ful I+

Define the size of the line.

v Certer
IV Diameter Choose a complete circle or only an arc (refer to
[™ Radius below).

In addition to the circle, choose the center point,
the diameter, or the radius.
The functions can be combined.

A complete circle has 360°

Complete circle - An arc can be created out of a complete circle.
A i The required arc is generated by drawing the
required segment counter clockwise to the circle.
The segment of the circle not required is deleted.
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Horizontal toolbar - Dimension parallel
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Dimension parallel

Draw dimensions parallel

Dimension tool

Dimenzion kool

Bl = |
AR |
HHH

Height 3 100 (2

Dimension tool
Select the required color:

1. By the palette

I2. Select the inverse color (like photo negative)

RGE
__ 3. Free choice of RGB colors

Define the size of the line.

Choose the type and size.

Dimension angle

LLE]

Dimension angle
Define the dimension of an angle.

NOTE: Angles are always defined counter-
clockwise to the reference lines.

Dimension tool

Dimensgion tool

Bl =
I |
HHE

Height 2 10.0

Dimension tool
Select the required color:

1. By the palette

I2. Select the inverse color (like photo negative)

RGE
__ 3. Free choice of RGB colors

Define the size of the line.
Define type and size of the text.




Horizontal toolbar - Attributes

Attributes Attributes

Attribute tool Attribute tool
Select the required color:

Alttribute tool

I—|

I2. Select the inverse color (like photo negative)

RGE
_H_H_H_”_”_”_IJ_IJ ______ 3. Free choice of RGB colors
MMJJJ Define the size of lines.

E

d
Cize b = Text size can be changed.

Choose the block or text adjustment if active.

il
il
=
E
=

The text changes proportionally to the zoom in or
H zoom out of the image section or the size or not.
w

If activated, colors and size of single elements
such as labels on prostheses, single lines of
Unimark: all | prostheses, or single lines of contours can be
changed.

[T Single elements

Marked objects can be unmarked all at once.

Allow/disallow Fixed font sizes Allow/disallow fixed font sizes
FI[:GEE'1 Choice of the function to change/not to change
the text proportionally to the zoom in or zoom out
of the image section

If this function is activated, all text blocks are
displayed in the preselected size, independent of
the zoom in or zoom out.

Explanation of Fixed font size

Generally, the size of the text is zooms in or out when the image section is zoomed in or
out.

If the text has the attribute Fixed font size, zooming in or out of the image section does
not change the size.
This means that you can always read the text.

The Orthopaedic Application has preinstalled Fixed font sizes for the prostheses labels
and measurements. You can change this with the Attributes tool or the Text tool.
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Horizontal toolbar -

The meaning of Fixed font size

Where is the function relevant?
The feature Fixed font size can be activated for:

e Screen
e Printer
e Image export

Where can the function be set?

For the screen, activate the function with the Horizontal toolbar.

i,

For the printer, activate the function with the Print area tool and the function Print.

E it

~ Printer

Hame: I “WHectec-pp200WHP-835C .

Status:  Bereit
Tupe: hp deskjet B95¢ senes

42

“where:  LPT1:
Comment;
r— Print range: — Copie
Delete | Clear | [V Overview [1page, scaled) Nurber of apies: m
[ Current view [1 page, scaled)
& Scaled. P il = [™ Centered view [1 page, 1:1) @ I Gallete Sort
 Shatch I~ Poster [mulipage,1:1) :
= Predefined print pages — Optionz
Print ... I [V Patient information and summeries [ Prirt negative images
- IV Allaw fixed font sizes I
Prink setup... | I Grapscale print

2

[1]:4 |
j Properties |

Cancel

For DICOM-/Image-export, activate the function with the Menu bar — File — Settings.

mediCAD Settings

Generall Fn:nlu:lersl Screenl Printer | DICOM ||

Iﬁ Allovy font zize locking |
¥ Linewidth zame as dizplayedion sereen
[T Grayzcale DICOM export

x|



Which settings are effective when installed?

The original settings of the Orthopaedic Application are:

e For the screen Fixed font size are allowed (activated)
e For print Fixed font size are not allowed (deactivated)
e For DICOM-/Image-Export Fixed font size are allowed (activated)

You decide which settings are the best for your work with the Orthopaedic Application.
The settings you made last are stored and remain activated for the next program start.

Horizontal toolbar -
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Hip Endoprostheses - Basics

Hip Endoprostheses

Basics

The Endoprosthetics module supports you in the planning of hip implants. It is based on current planning
methods in hip endoprosthetics—formerly applied manually—using x-rays and prosthesis templates.

Perform all these tasks quickly and accurately:
e Select and fit a suitable cup and prosthesis.
o Determine the pelvic torsion.
e Calculate the leg length adjustment and visualize it on the image.

Images

The basic requirements for planning a surgical procedure are x-rays taken according to the following
criteria:

Symmetrical positioning of the pelvis

Hip joints in a neutral position

Longitudinal axis of the femur parallel to the image receptor plane

Patella in the zero position

Central ray beam on femoral head center or symphysis

Lead sphere of known size or scale bar at the level of the femur shaft as a calibration aid

NOTE: When taking the x-ray, avoid oblique positioning, abduction, or external rotation of the legs.
Otherwise, the optimum rotation center of the endoprosthesis cannot be determined accurately.

Procedure

Step 1 Image selection |1

n [ Select the image and scale it.
This function inserts original images only.

lez  |[Insert Images

K. 4 A L. Select image to move or to scale T AmediCalbhildertperthes Bild3. bmp
=1 F: Exit function
WidN| M: Element or Line

Le To take the image and position it, use the left mouse button.

R To exit the function, use the right mouse button.

M Not relevant
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Hip Endoprostheses - Procedure

Step 2 Select scale mode

Image tool

1=

[ Hide all images

The function Select scale mode is activated and flashes.

Select the scale mode and scale the image with the
reference, which is visible on the screen.

| Load e .

Faszte clipboard

| Scale by line

[relete

| Scale by cincle

b | iSelect scale mode]

e With the aid of a distance line when a scale bar is
visible

e With the aid of a circle when a scaling sphere is
visible on the screen

K4 A L. 1. Point
4=l F: Cancel scaling
WA B Free
Le To define the first point of a line or the edge of a circle, use the left
mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
K 4A L 2 Pant
=i I:1:=| F: Back
Wik M: Free
Le To define the second point of a line or at the edge of a circle, use the left
mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

If you scaled with the aid of a line, scaling now is done.
If you scale with the aid of a circle, complete the circle with the third point.

K4 A| L 2. Paoint
4=l F: Back

T:smediCAD sbilderh3

widiu| b Free
Le To define the third point of the edge of a circle, use the left mouse
button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

2
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Hip Endoprostheses - Procedure

Step 3 Scaling measurement in mm

Fill in the correct measurement of the reference.

Delete | Warning: You can only scale the image correctly
: if a scale bar or a scaling sphere was placed in
b | Scale by line H the image area while the image was exposed.
; Y Check your measurements carefully. False
Seale o fmmf: > | 230 H values can have serious consequences for the
Apply scale | patient regarding misinterpretations of the right
prostheses size.

Confirm with Apply scale or Enter.

Note:

After you scaled the image correctly, press the right mouse button to exit the function.
K4 A L Select image to move or to zcale T:AmediCADbildertSchulunghosteo varus rechts. Bi
4=l B Exit function |
¥ &[T ETement or Cine

Step 4 Select module

hodules

| PIETE (A7 .. | Choose the required module to work with.

4 | Hipendoprostheszes

: The Hipendoprostheses Tool is activated. You can exit
 PUVIE Balliney ; this module at any time to select another module.

Leq length comrection o

A A s By activating the next steps of the menu, you get

- Circle by 3 points automatically into the right function tool and are guided by
- CCD-angle the Information bar.

I o 1= =
Ingert cup
lrﬂkﬁnl kmm lllllllllllllllllll L ]
Select necklength
Rezection
Fepozition of zhaft/prosthesis
Magame EFakaant olana
- Measzure angles
- Meazure distances
Platez/Angles/N ailz
Screws

The support given by the Information bar is described
next.
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Hip Endoprostheses - Procedure

Step 5 Draw contours

Requirement: A scaled image

- Femoral outhnes Result: The femur outline or the pelvis outline is drawn
- Pelviz outlines by clicking on several intermediate points on the bone
an lanath ~arrachon outline.

You are in the Contour tool.

The femur outlined is four lines.

5

After you select the kind, color, and size of the line, click one point after the other, following the
contour. The spline function requires less intermediate points for straight lines than for curves.

NOTE: To reject points, go to the Reject points function or press the backspace key (above

return).
Reject the point step-by-step and continue drawing.
K4 A L first point Contours
4= :l=p| B Eit function
Widiu| M: Free
Le To define the first point of the femur outline (for example, start drawing the
lateral outer corticalis), use the left mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
K4 A L. nest point Contours
=] B nest contaur Preszz backspace to reject the last point
widi| b Free
Le To define the next point of the outline, use the left mouse button.
R To finish the line and start the next (for example, the lateral inner
corticalis), use the right mouse button.
M Define the position of the point Free of your choice.
You draw the medial inner and outer corticalis in the same way.
Re With the first mouse click, you finish the line.
Re With the second mouse click on the image, you exit the function.

NOTE: If you forgot one outline or you deleted one to draw it again, go to the Femoral outlines
function, select the Group by —femur outline ap function, and repeat drawing as described
above.

To draw a pelvis outline, do the same with the function Pelvis outlines.

The femoral and/or pelvis outlines are displayed.

After exiting, go to the next dimmed written function.
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Step 6 Leg length correction

Leg length comection Requirement: The femoral outline of the pathological leg
Deafina i snind canka Note: With this function, you do the measurement of the leg length

difference and the correction all at once. For measurement only,
you do not need to draw the outline.

Result: The function calculates the leg length difference
automatically. After all necessary mouse clicks are done, the
complete femoral outline automatically moves cranial or caudal.

|
Leg length difference:
14.9 mim

After you select the kind, color, and size of the line, start with the first point of the Hilgenreiner
line.

K4:A| L. Define 1. of 2 points Hilgenreiner's line
4= :l=p| B Exit function [e.g. izchial bone tangent]
Wit M Free
Le To define the first point of the Hilgenreiner line, use the left mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
.4 A L Define 2. of 2 points Hilgenreiner's line
4= I:l=| F: Back [e.g. izchial bohe tangent)
widn| b Free
Le To define the second point of the Hilgenreiner line, use the left mouse
button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.
K4A| L: Pathologic zide Leq length cormection
4= 1:1=| B Exit function
Wik bl Free
Le To define the reference point on the pathological femur, use the left
mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
w4 A L MNonpathologic side eqlenath comrection
= lwp| F: Back Leq length difference: 79.0 mm |
widu| b Free
Le To define the reference point on the non pathological femur (while moving

the mouse cursor the Orthopaedic Application shows the leg length
difference), use the left mouse button.

After you have positioned the second reference point, the outline is automatically moved to the
corrected position, which is calculated corresponding to the leg length difference.
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Step 7 Define hip joint center (HJC) .
-y i Requirement: A scaled image
To define a HJC you choose from:
e Circle by three points
e CCDangle
e Define free of your choice.
The method Circle by 3 points is described first:

&%} Result: A circle is drawn by

- Circle by 3 points
w

- Free

three points, the circle and
the diameter in mm
temporary appears, the
center point of the circle is
defined and drawn.

You are in the function Circle by 3 points (HJC). After you select the kind, color, and size
of the line, start drawing the circle.

A L 1. Point H.JC by 3 paoints
=L B Exit funchion
Wity M Free
Le To define the first point on the femoral head or on the acetabulum
convexity, use the left mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
KA L. 2 Point H.JC by 3 points
4= L:I:=¢| F: Back
Wity M Free
Le To define the second point on the femoral head or on the acetabulum
convexity, use the left mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.
wi4ia| L. 3 Font HJC by 3 points
4= :=p| F: Back
widiu| b1 Free
Le To define the third point on the femoral head or on the acetabulum
convexit, use the left mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

The hip joint center is drawn.
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The femoral shaft axis is displayed. One line intersecting the femoral shaft axis in an angle of
84° and a second line intersecting the femoral shaft axis in an angle of 130° is attached to the
mouse pointer.

K 4A| L. Flace hip joint center HJC [84.0°¢ FMA 130.0%)
4=:L:1=| F: Exit function
Wil M Free
Le Move the mouse pointer the way that one line touches the tip of the

trochanter major and the other line goes symmetrical through the femoral
neck. The mouse pointer indicates now the hip joint center.

R To exit the function, use the right mouse button. The FSA remains drawn.
M Define the position of the point Free of your choice.

The hip joint center, the femoral shaft axis, and the lines indicating the CCD angle are
displayed.

Dafins i joviné ceniar _ _ 7a
i : Requirements: A scaled image
[ CCD-angle Result: With the function FSA (femur shaft axis) by four
points the CCD angle (84°/130°) is drawn and the HJC (hip
joint center) is defined.
w4 L. Define 1. of 4 points FSa by 4 points
= | Fi: Exit function
it b Free
Le To define point 1 (for example, the distal, lateral inner corticalis), use the
left mouse button.
R To go one step back, use the right mouse button.
M Define the position of the point Free of your choice.
K4 A L. Define 2 of 4 points FSA4 by 4 paints
4= :1:=| F: Back
WA M Free
Le To define the point 2, which has to be opposite point 1, use the left mouse
button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.
K4iA| L: Define 3. of 4 pointz FS4 by 4 paintz
=izl | F: Eack
Wik M Fres
Le To define point 3 (for example, the proximal, lateral inner corticalis), use
the left mouse button.
R To return to point 2, use the right mouse button.
M Define the position of the point Free of your choice.
Ki4:A| L. Define 4. af 4 points FSa& by 4 points
=i 1| B Back
w4 M Free
Le To define the point 4, which has to be opposite point 3, use the left mouse
button.
R To return to point 3, use the right mouse button.
M Define the position of the point Free of your choice.
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LIars A0 ANt cevNer

i / Requirements: A scaled image 7b
- E:_'%'E by 3 points Result: Using this function, define the position of the HJC (hip
- Free-m | joint center) Free of your own choice

After you select the kind, color, and size of the point, define the position of the HJC of your own
choice.

K 4:A| L. Place HIC free

=i l:l:=| F: Exit function

Widi| b Free
Le To define the position of the point, use the left mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.

The hip joint center is displayed.
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Step 8 Select cup

| Requirement: A scaled image and if necessary the hip joint
nsert cup
center (HJC)
& e epnling e Result: Using this function, select Fhe man_u_facturer, type, and sizg
of a cup. Insert the cup at the required position and with the
correct inclination

WARNING:

All dimensions and
measurements given by
the Orthopaedic
Application prostheses
database derive from
original manufacturers
data or templates. An
exemption from liability
exists for incorrect or
false original prostheses
manufacturer data.

After you select the Insert cup function, you must have the last selected type of prostheses at
the mouse pointer. After you selected the color (the line under the right side), select the
prostheses to define the manufacturer:

Kind of prostheses

Type

Size
The type attached to the mouse pointer always displays the actual selected prostheses.

K4 A| L: Drag and drop macro b acro tool

4= 21| F: Reject macmo

widiy| M Free

Le To position the prostheses temporary, use the left mouse button. In
general, the prostheses appears with an inclination of 45°. With the keys

<— —>, change the inclination. The amount of the angle you change is
displayed as Angle in the Macro tool.
Note: If the prostheses in not finally positioned, you can change all attributes using all

pull-down menus of the Macro tool. The type and size can also be changed by the iT

keys.

Le To take and position the prostheses any time again, use the left mouse
button.

R To finally position the prostheses and return to the Hip-Endoprostheses
menu, use the right mouse button.

M Define the position of the point Free of your choice.

To snap to the hip joint center, press the p key and activate the snap-to-
point mode of the mouse cursor.

The prostheses is positioned.

To move or delete the prostheses, refer to Often used functions.
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Step 9 Insert prostheses | 9
Requirements: Scaled image, if necessary hip joint center, cup,

Linomrt =y

Insert shaft drawn femqral 0l_JtIine _ _
et Result: Using this function, select the manufacturer, type, and size
Racertinn of a stem. Insert the stem at the required position and with the
correct inclination.
Insert the stem at first overlapping into the inner corticalis of the
drawn outline and place the resection line at the right position.

WARNING:

All dimensions and
measurements given by
the Orthopaedic
Application prostheses
database derive from
original manufacturers
data or templates. An
exemption

from liability exists for
incorrect or false original
prostheses manufacturer
data.

Note: To position the stem correctly the first time on the hip joint center is difficult. For more
information on Reposition the Stem refer to Step 12.

After you select the function, you must have the last selected type of prostheses at the mouse
pointer. After you select the color (the line under the right side), select the prostheses to define
the manufacturer:

Kind of prostheses

Type
Size
The type attached to the mouse pointer always displays the actually selected prostheses.
KA L: Drag and drop macro M acro tool
4= :l=| F: Reject maco
Wigu| M Free
Le To temporarily position the prostheses, use the left mouse button.
With the keys < —, change the inclination. The amount of the angle you
changed is displayed as Angle in the Macro tool.
Note: If the prostheses in not finally positioned, you can
change all attributes using all pull-down menus of the Macro tool. The
type and size can be also changed by the 1| keys.
Le To take and position the prostheses again, use the left mouse button.
R To finally position the prostheses and return to the Hip-Endoprostheses

menu, use the right mouse button.
Define the position of the point Free of your choice.
To snap to the hip joint center press the p key and activate the snap-to-
point mode of the mouse cursor.
The prostheses is positioned except the neck.
To move or delete the prostheses, refer to Often used functions.
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Select necklength

Step 10 Select neck length

Requirements: Correct position of the stem except the neck
Result: The neck length also affects the postoperative leg length
and the lateral or medial changed position.

You are in the function Show/Hide stem/neck.

!
5

10

4+

120w

KA

i

L: Select zize
F: Exit function
k: Element ar Line

Le

Le
R

Show/Hide stem/heads.

To select the desired neck length, use the left mouse button. You can
select the displayed length, for example, L/S/M or the line indicating the
center or the choose one center point of the neck.

To change the selection, use the left mouse button.

To exit the function and return to the Module Hip Endoprostheses, use
the right mouse button.

Using this mode, the snap-to mode for Element/Line is activated.
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Step 11 Draw resection line | 11

Requirements: The prostheses is correctly inserted into the
femur shaft

Result: Corresponding to the resection line, the outer and
inner corticalis is reselected and the hip head is faded out.
You can draw the resection line as a straight line or as a line
with a step. Both a line with three points is needed.

You are in the function Resect.

KA
1

+é§l bd: Free
Le

R
M

| F: Back
-+ M Free

Le

KA
3

R
M

R4 A
d=:1:I:mp| F: Back
Wik b Free

Le

R
M

4iA| L. Define 1. of 3 points
| F: Euit function

4] L. Define 2. of 3 points

L: Define 3. af 3 points

The resection line and the length in mm are displayed.

Resect

To define the first point, the medial starting point of the resection line,
use the left mouse button.

To exit the function and return to the Module Endoprostheses, use the
right mouse button.

Define the position of the point Free of your choice.
Resect

To define the second point, use the left mouse button. For a straight
resection, the second point is on the lateral corticalis. For a line with a
step, it indicates the step (refer to the picture above).

To return to point 1, use the right mouse button.
Define the position of the point Free of your choice.

Resect

To define the third point, use the left mouse button. For a straight
resection, this point is outside the femoral outline. For a line with a step,
it is placed on the outer corticalis (refer to the picture above).

To return to point 2, use the right mouse button.

Define the position of the point Free of your choice.
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Step 12 Reposition of shaft/prostheses
Select Ie_ngth of head

IFI iti f zhaft/f k. . .
R i I Requirements: Cup and stem are inserted

Result: The center point of the stem (neck) and the center point
of the cup are identical. If required, correct abduction and adduction
at the same time with the function Copy/ Move tool.

The function Move is activated.

12

Before after reposition
Ki4iA| L_Select elemen or define first carner of area Mawve
]
Wit
L To select additional single elements to move if required, use the left
mouse button. You can also select elements by using the mouse to drag
open a box covering a required image section including all elements to
move. Automatically preselected are:
— first element is the stem
— second element is the drawn shaft outline
Re To finish the selection, use the right mouse button.
NOTE: Do not forget this mouse click to finish the selection.
M The snap-to Element/Line mode is activated.
K4 A L. Grab point fove
4=il:1=¢| R E it function
widiy| [ Point
Le To choose the center point of the stem, use the left mouse button.
(neck )
R To return to the Module tool, use the right mouse button.
M Snap-to-point mode is activated.

The femoral outline along with the stem is attached to the mouse.
To move drag the mouse, to rotate press the keys «——>.

k4| L. Destination paint hMove
4= :I=| F: Back
W | B Point
Le To choose the center point of the cup as destination point, use the left
mouse button.
R To return to the Copy/move tool, use the right mouse button.
M Snap-to-point mode is activated.

The prostheses geometry is repositioned.

All facts of Patient/Physician and the Implants are automatically inserted in the Planning
informations and are saved along with the graphic of your planning. If you change the
templates, all Planning informations are automatically updated.

58




Hip Endoprostheses - Procedure

Step 13a Define dimensions in mm | 13

A P BT SRR S Requirements: A new hip geometry is inserted
- Measure angles Result:. Measurements of length are drawn and applicable to be
- Measure distances used intraoperative.

The function Dimension tool is activated.
Below you see several real life examples for dimensions.

A L 1. Faint Dimension parallel
=i l:limp| B Cancel
Wik M Free

Le To choose the first point of the distance to be measured, use the left

mouse button.

R To return to the Module tool, use the right mouse button.

M Define the position of the point Free of your choice.
K4A| L. 2 FPoint Dimenzion parallel
A= :l=p| F: Back Lenath: 341.8 mm
i) M Free

Le To choose the second point of the distance to be measured, use the left

mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

If you have not defined the second point, the distance is already displayed in the Information
bar.
The information changes by moving the mouse cursor on the screen.

NOTE: To measure the leg length difference, take points which are perpendicular to each other.
An inclination of the displayed line between the measurement points sometimes indicates
incorrect values.

right

12rrlT
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r. L ey | 3

Step 13b Define angles in degree

o

Requirements: A new hip geometry is inserted

- Meazure angles

- Meazure distances

Result:. Angles are drawn and applicable to be used
intraoperative.

The function Dimension tool is activated.
Below you see an example for the measurement of an angle:

You are in the Dimension tool.

Dimenzsion angle

To choose the first side of the angle, use the left mouse button.
NOTE: The measurement of an angle is counter clockwise.

To return to the Module tool, use the right mouse button.

The snap to element mode is preselected.
Dimenzion angle

To choose the second side of the angle, use the left mouse button.
To return to the first side of the angle, use the right mouse button.

Ki4:A| L. Select 1. line
4= L:L=| B Exit function
Wi M Element or Line
Le
R
M
K4iA L Select 2 line
4= LE=| F: Back
WA M Element or Line
Le
R
M

The snap-to element mode is preselected.

The dimension of the angle is attached to the mouse pointer.

K4 A| L. Place dimension text Dimenzion angle

=i 2| F: Back

Wi b Fres
Le To place the dimension at the desired position, use the left mouse button.
R To return to the first side of the angle, use the right mouse button.
M The snap to element mode is preselected.

The dimension in degree is shown.
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Hip Endoprostheses/Biometry

Basics

Images

The positioning of the prosthesis within the skeletal-muscular system influences the
biomechanical forces acting when the joint is under static load and also when the joint
is moving.

Shortened or stretched muscle fascicles indicate a joint deformity and allow
conclusions to be drawn as to the pressure present inside a joint.

If extensive joint deformities are present, for example, coxarthrosis as a result of
dysplasia of the hip or posttraumatic arthrosis, it is difficult when fixing the implants to
achieve biomechanical ideal implant geometry and implant stability at the same time.

The Biometry module enables you to plan hip prostheses with optimum joint geometry
comparable to that of a healthy joint:

e To assess the joint situation, geometrical force parameters acting on the hip
are compared with the normal values found in healthy probands.

e The postoperative joint situation is evaluated for several potential centers of
rotation of the prosthesis. This enables you to quickly find the optimum center
of rotation for the prosthesis and to ensure the best surgical outcome for your
patient.

A successful biometric analysis can only be obtained if the following criteria have been
met when taking the x-ray used for planning:

Symmetrical positioning of the pelvis

Hip joint in neutral position

Longitudinal axis of the femur parallel to the image receptor plane

Patella in zero position

Central ray six inches above the symphysis

Lead sphere of known size or scale bar at the level of the femur shaft as a
calibration aid

CAUTION:

The criteria described above must be met to ensure that the optimum rotation center
of the endoprosthesis is accurately determined.
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Marker points

The Orthopaedic Application uses 10 defined points, which you mark on the image to
determine the direction of the pulling force of the individual muscles and to draw
conclusions as to their direction of action.

Biomechanical parameters

Six biomechanical hip parameters are determined. Each parameter is compared with
the normal values found in healthy probands and is evaluated with the aid of a
scientifically-based matrix that has been tried and tested in clinical practice.

Hip score

The total of all values determined in this way makes up what is known as the hip score
or BLB score (after Babisch-Layher-Blumentritt). The BLB score is therefore a value
by means of which the overall joint situation can be assessed.

Optimum rotation center

To determine the optimum postoperative rotation center of the prosthesis, the joint
situation is evaluated to locate many potential rotation centers. The possible rotation
centers are displayed on the image as simulation points.
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Biometric Marker points (overview)

The ten marker points are derived from the model by Blumentritt (Blumentritt S.:

Biomechanische Bauprinzipien des menschlichen Hiiftgelenkes in der Frontalebene.

[Biomechanical Structural Principles of the Human Hip Joint in the Frontal Plane.]
Gegenbaurs morphol. annual 134 (1988) 221-240)

Point1

Point 2
Point 3
Point 4

Point 5
Point 6
Point 7

Point 8
Point 9
Point 10

Upper middle part of processus spinosus L5 (Base of os sacrum)
Lower mid-symphysis

Pre-operative rotation center (hip joint center)

ca. 3cm distal lesser trochanter minor (in the imagined direction of
pull of the rectus femoris muscle towards the medial upper edge
of the patella)

Lateral, most proximal edge of the trochanter major

Most cranial edge of the sclerotic area.

Spine iliaca anterior inferior If coxarthrosis as a result of dysplasia
is present: point of sclerotic area more or less midway between
the outer and inner edge of acetabulum

Most lateral point of the wing of the ilium

Most cranial point of the wing of the ilium

Most medial point of the wing of the ilium

Note: For the calculation of the biometric values, we suggest making an image
with the total wings of ilium and a femoral shaft as long as possible
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Point 7 in differently formed hip joints:

64



Hip Endoprostheses/Biometry - Biomecanical parameters (overview)

Biomecanical parameters (overview)

Angles

Length ratios

BETADIFF

Deviation of calculated direction of pull of the abductor muscles from their ideal
direction of action.

SZWITH

Theoretical direction of the resulting joint counterforce in relation to the horizontal
(position of the sclerotic area).

KLDELTAOPT

Direction of pull of the rectus femoris muscle in relation to the horizontal in an ideal
joint situation.

VRECABD

Ratio of lever lengths (vertical distance of directions of pull from the rotation center) of
the rectus femoris and the abductor muscles.

VDS5ABD

Ratio of lever lengths (vertical distance of directions of pull from the rotation center) of
the center of gravity of part of the body and the abductor muscles.

Force parameters

RREL

Resulting joint counterforce relative to body weight.

Assessment values / hip score

The biomechanical parameters are compared to the values found in healthy probands
and evaluated as follows:

Assessment value Evaluation

2 Normal range MW: - 28D < x < MW + 2SD
1 Critical range: MW: - 3SD < x < MW + 38D
0 outside twice the standard deviation:

X < MW £+ 3SD < x
MW =mean; SD = standard deviation

Hip score Evaluation

10-12 ideal, such as good or very good hip biomechanics
7-9 satisfactory hip biomechanics

4-6 moderate, unfavorable hip biomechanics

0-3 poor hip biomechanics

The greater the hip score

= The better the biomechanics

The longer the life span of the prosthesis
The less postoperative pain

The better the gait pattern

The better the Haris hip score
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Procedure

Step 1 Image selection

‘ |||::I: Select the image and scale it.

KA A] L) Select image to mave of to scale T:hmediCA0Nbilderperthes\Bild1 7 bmp
* |=|§* H Em't [l.:u IL-:.;I.III
Wi M: Element or Line
Le To take the image and position it, use the left mouse button.
R To exit the function, use the right mouse button.
M Not relevant
Step 2 Select scale mode
Scale by line Select the scale mode and scale the image with the
) reference, which is visible on the screen.
Scale by circle
With the aid of a distance line when a scale bar is visible.
With the aid of a circle when a scaling sphere is visible
on the screen.
w42 L 1. Paint T:\mediCAD hilder\perthes\Bild1 7. brmp
il F: Cancel scaling
Wik M Free
Le To define the first point of a line or the edge of a circle, use the left mouse
button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
K 4Aa| L 2 Paint
=i l:1:mp| F: Back
4| M: Free
Le To define the second point of a line or a the edge of a circle, use the left
mouse button.
R To return to the first point, use the right-mouse button.
M Define the position of the point Free of your choice.

If you scaled with the aid of a line, scaling now is done.
If you scaled with the aid of a circle complete, the circle with the third point.

K4 A L. 3. Foint T:smediCADSbilder
4= LE=¢| F: Back
Wik M: Free
Le To define the third point of the edge of a circle, use the left mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.
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Step 3 Scaling measurement in mm | 3

Fill in the correct measurement of the reference and confirm with Apply scale or Enter.

Warning: You can only scale the image correctly
Delete if a scale bar or a scaling sphere was placed in
the image area while the image was exposed.
b | Scale by line I? Check your measurements carefully. False
: values can have serious consequences for the
Scale to [mm]: | | 23.0 |$ patient regarding misinterpretations of the right
prostheses size.
Apply scale
Note:
After you correctly scaled the image, press the right mouse button to exit the function

K4 Al L Selectimage to move or to scale T:smediCaDbilderSchulungosteo varus rechts. BMP
LS| B Exit function |
W I Element or Cing

Step 4 Select module | 4

todules

Planning info ... I . .
1 Choose the required module to work with.

k| Hipendoprostheszes/Biometry |

I_j‘fs’;:liﬁ’;&;u“ines The Module Bipmemetry is activated. You can exit this
- Pelviz outlines module at any time to select another module.

0 gt caner

- Circle by 3 paointz By activating the next steps of the menu, you automatically
- CCD-angle get into the right function tool and are guided by the

- Free Information bar.

Carrect abduction/adduction

Define biometric points The support given by the Information bar is described
Inzert stem next.

Select necklength

Rezection

Define HIC on prosthesis
Calulate evaluation circle
Delete bad values

Inzert cup

Fepozition of shaft/prozthesiz
Biometrics postoperative
Adagremes S et olaz
- Meazure angles

- Meazure diztances
Plates/Angles/Mails
Screws
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Step 5 Draw contours
Requirement: A scaled image
Result: The femur outline or the pelvis outline is drawn by
clicking on several intermediate points on the bone outline.

- Femoral outlines
- Pelviz outlines

A You are in the Contour tool.
Drawing the bone outline offers you the following advantages:

e The bone outlines are highlighted, making it easier for
you to insert the prostheses in the image.

e By moving and rotating the outlines you can visualize
the intended postoperative joint situation in the image.

e The femur outline are four lines.

e You draw along each outline individually. Afterwards
the outlines are automatically combined to form a
“femur outline” object.

After you select the kind, color, and size of the line, click one point after the other, following the
contour. The spline function requires less intermediate points for straight lines than for curves.
Note: To reject points go to the Reject points function or press the backspace key (above
return). You reject the points step-by-step and continue drawing.

KA L fist point Contours
il F: Cancel
K Y| M Free
Le To define the first point of the femur outline, use the left mouse button.

For example, you start drawing the lateral outer corticalis.

R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
‘nafg; L: nest paint Conbaurs
| B nest contour Fress backspace to reject the last poin
ik M Fres
Le To define the next point of the outline, use the left mouse button.
R To finish the line and start the next, use the right mouse button. For
example, the lateral inner corticalis
M Define the position of the point Free of your choice.

You draw the medial/lateral inner and outer corticalis in the same

way.
Re With the first mouse click you finish the line.
Re With the second mouse click on the image you exit the function.

NOTE: If you forgot one outline or you delete one to draw it once more, go to the Femoral
outlines function, select the Group by —femur outline ap function, and repeat drawing as
described above.

To draw a pelvis outline, do the same drawing with the function Pelvis outlines.

After you exit the function, you return to the Module tool and choose the next dimmed written
function.

NOTE: You do not need to make a leg length correction at this point. The leg length correction
is done and displayed automatically by the module later on.
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Step 6 Define hip joint center (HJC)

- Circle by 3 points

- Free

- CChanyte diameter in mm temporary appears, the center point of the circle

Requirement: A scaled image
Result: A circle is drawn by three points, the circle and the

is defined and drawn.

6

You are in the function Circle by 3 points (HJC). After you select the kind, color, and size of
the line, start drawing the circle.

K4 L 1 FPont HIC by 3 points
L] A: Exit function
Wi M Free
Le To define the first point on the femoral head or on the acetabulum convexity, use
the left mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
j mi4ial L. 2 Foint HJC by 3 pointz
4=:1:Ii=p| R: Back
w'idiu| b Free
Le To define the second point on the femoral head or on the acetabulum convexity,
use the left mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.
‘ KA L: 3. FPaoint HJC by 3 paints
4= L:I:=p| F: Back
Wit b Free
Le To define the third point on the femoral head or on the acetabulum convexity, use
the left mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

The hip joint center is drawn.
To define the hip joint center by the CCD angle or Free, refer to the description under Hip
Endoprostheses —procedure steps 7a and 7b.
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Step 7 Correct abduction/adduction

NOTE: To achieve an optimized joint geometry, we recommend correcting the
adduction/abduction now to review the selection of the stem much better.
The rotation of the femoral outline is described next.

— Requirement: Femoral outline is drawn.
||:D,,Ect abduchion/adduchionl  Result: The position of the femoral shaft axis is parallel to the

Define biometric pointz non-pathologic femur axis.

You are in the Copy/move tool.

K 4 A| L: Select element or define first corner of area b owe
4= 1:I:=¢| F: Finizh selection
4| b: Element or Line
Le To select more elements if needed, use the left mouse button. The
femoral outline is preselected.
Re To finish the selection, use the left mouse button.
NOTE: Do not forget this mouse click to complete the selection.
M The snap to Element/Line mode is activated.
& 4 A] L: Grab paint b oo
=i 1:li=| F: Exit funchion
widu| M Paint
Le To choose the hip joint center point, use the left mouse button.
R To return to the Module tool, use the right mouse button.
M Snap-to-point mode is activated.

The femoral outline is attached to the mouse.
To move drag the mouse.

To rotate press the «— — keys.
| KA Lo Destination point b e

4= 1= F: Back
| b Paoint

Le To choose the hip joint center point again as destination point, use the
left mouse button.

R To return to the Copy/move tool, use the right mouse button.

M Snap-to-point mode is activated.

The femur outline is repositioned.
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Preoperative
Score: 3 (bad 0-3)
Side: Left

Angles
BETADIFF: -11.7°
SZWITH: 70.

KLDELTACPT: 13.0° {

Ratios of Ii__'
VRECABD>
VD5ABD:

Step 8 Define biometrical points | 8

Requirements:

1. Pelvis overview with iliac crest and sufficient femur shaft
length

2. Caution: You must correctly input the height and weight
of the patient (into Planning information). Without this
information, the definition of 10 biometrical points is not
possible.

Result: Calculation and display of the preoperative values.

K 4 A] L: Cranial body centre Define reference pointz and calculate preop biome
=i l:limp| B: Cancel
W id| M Free
Le To define the first point, the upper central part of processus spinosus
L5 (Base of os sacrum), use the left mouse button.
R To return to the Module tool, use the right mouse button.
M Define the position of the point Free of your choice.
K4 A L Kaudal body centre Define reference points and calculate preop biometrics
4 #| A: Back
il b Fr?a?a
Le To define the second point, the lower mid-symphysis, use the left
mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.
x4 A L. Centre of hipjoint [preop.] Drefine reference points and calculate preop biometri
=11 FA: Back
4| M: Free
Le To define the third point the hip head center point/preoperative
rotation center (HJC), use the left mouse button.
R To return to point 2, use the right mouse button.
M Define the position of the point Free of your choice.
K. 4iA| L Power direction of M. rectus femaris Defing reference point: and calculate preop biometr
= :I=| F: Cancel
Wil M Free
Le To define the fourth point, ca. 2cm distal lesser trochanter minor (in
the imagined direction of pull of the rectus femoris muscle towards
the medial upper edge of the patella), use the left mouse button.
R To return to point 3, use the right mouse button.
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K4 A L Kaudal wing of ilium
4= :I=| F: Back
Wi M Free

M Define the position of the point Free of your choice.
J K. 4:A| L. Greater trochanter Define reference points and calculate preop biometr
4= 1:I=| F: Back
Wik M Free
Le To define the fifth point, the lateral, most proximal edge of the
trochanter major, use the left mouse button.
R To return to point 4, use the right mouse button.
M Define the position of the point Free of your choice.

Define reference point: and calculate preop biometri

Le To define the sixth point, the most cranial edge of the sclerotic area,
use the left mouse button.
R To return to point 5, use the right mouse button.
M Define the position of the point Free of your choice.
J K. 4 A| L: Spina iiaca anterior inferior Defing reference points and calculate preop biometr
4= I:I:=| B: Back
WA M Free
Le To define the seventh point, the spina iliaca anterior inferior, use the
left mouse button.
NOTE: For more information refer to Biometric Marker Points
(overview).
R To return to point 6, use the right mouse button.
M Define the position of the point Free of your choice.
J K4 A L Lateral wing of ilium Define reference pointz and calculate preop biometr
4= :I=p| B: Back
Wi M Free
Le To define the eigth point, the most lateral edge of the wing of the
ilium, use the left mouse button.
R To return to point 7, use the right mouse button.
M Define the position of the point Free of your choice.
J K4 A L: Canial wing of ilium Define reference points and calculate preop bionet
= 1| F: Back
¥ W Free
Le To define the nineth point, the most cranial edge of the wing of the
ilium, use the left mouse button.
R To return to point 8, use the right mouse button.
M Define the position of the point Free of your choice.
j K4 A L. Medial wing of ilium Define reference pointe and calculate preop biometr
=i izli| B Back
WidiN| M Fiee
Le To define the tenth point, the most medial edge of the wing of the
ilium, use the left mouse button.
R To return to point 9, use the right mouse button.
M Define the position of the point Free of your choice.

At first the 10 preoperative biometrical points are defined. The calculated biometrical
values are displayed in the Hip Biometry Tool.
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Hip biometry

C I_I_II RGE | _
() The preoperative values are calculated and scored.

H_MJJJJJJJJ]JIJ NOTE: For more information, refer to
Assessment values / hip score.

Preoperative
Score; 3 [bad 0-3)
Side: Left

Angles

If necessary correct the position of one or more biometric
points now

By changing the position of points you influence the

BETADIFF: -10.7" [bad) biometric values. You recognize the changing

SaWITH: B3.8° [bad)
FLDELTAOFT: 20.0°
R atios af ines

YRECABD: 0.1 [bad]

WORARD: 3.1 [horm)
Paower

REEL: 7.0 [limit]

immediately afterwards in the calculation.
[bad)

w4 A L zelect point to move Drefine reference pointz and caleulate preop biometric:
4= E:I:=| F: move complete
widu| b Element/Line
Le To correct the position of one or more biometric points now if
necessary, use the left mouse button. Select one or more of the 10
points and move it to the next place. While moving control the result
by looking at the values.
Le To position the selected point, use the left mouse button. The name
of the selected point is displayed, refer to the Information bar.
w4 A L. Flace biometric values Drefineg reference pointz and calculate preop biometric
4= 1:E=| F: Cancel
idiN| M: Free
Re To exit the function Calculate values and have the chart attached to
the mouse cursor, use the right mouse button. Position it onto the
screen. Later on you get the postoperative chart for comparison.
Le To position the chart onto the screen, use the left mouse button.
M Define the position of the point Free of your choice.
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s INLsE
Inzert ztem
= - il= E=FH T

Hezection

NOTE:

For the complete description of this

Function, refer to Often used

functions —Insert a prosthesis.

WARNING:

All dimensions and
measurements given by the
Orthopaedic Application
prostheses database derive
from original manufacturers
data or templates. An
exemption from liability
exists for incorrect or false
original prostheses
manufacturer data.

Step 9 Insert stem
Requirements: A drawn femoral outline,10 biometrical
points are inserted
Result: With the function Insert stem, select the
manufacturer, type, and size of a stem. At first insert
the edge of the stem in that way it overlaps the inner
corticalis and the resection line is in a correct position.

You are in the Macro tool. After you select the kind, color and size of the prostheses, the at
last selected type is attached to the mouse cursor. With the pull-down menus of the Macro
tool you make your choice by selecting:

e Manufacturer

Kind (cup/stem/ap or ml or revision)

[ ]
e Type
[ ]

Size of head, stem, etc.

NOTE: Do not care about the rotation center of the head or the neck length of
the stem. Both are handled within step 10 and 11.

KA L: Drag and drop macro bl acra toal
4= I:I:=¢| F: Reject macro
Wit M Free

Le To position the prostheses temporary inside the inner corticalis of the

contour of the stem, use the left mouse button.
With the «——> keys you can change the inclination. The amount of
the angle you changed is displayed as Angle in the Macro tool.

Note: As long as the prostheses temporary positioned you can
change all attributes using all pull-down menus of the Macro tool The

type and the size can be also changed by the Ti keys.
The inclination angle can be changed by the «—— keys.

Le To take and position the prostheses any time again, use the left mouse
button.

R To finally position the prostheses and return to the Hip-
Endoprostheses menu, use the right mouse button.

M Define the position of the point Free of your choice.

The prostheses is positioned except the neck.
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Select necklength
rRezecoaon

{ T P T I 1 PN [

Step 10 Select neck length

Requirement: The stem is positioned

Result: The neck length determines the postoperative
leg length as well as a chanded lateral position.

You are in the function Show/hide stem/head.

10

K4+:A| L Select size Show/Hide ztem/head/..
=i l:l:=p| B Exit function
w4 M Element or Line

Le To select the required neck length, use the left mouse button.

Choose one of the displayed letters (L/S/M), the line pointing at the
head center, or choose the head center itself.

Le Click again to correct your choice.

R To exit the function and return to the Hip endoprostheses tool, use
the right mouse button.

M With this mode the snap-to mode for Element/Line is activated.
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Step 11 Draw resection line | 11

Requirements: The stem outline is drawn and the
prosthesis positioned

Result: The femoral outline is resected.

The resection line can be drawn as a straight line or a

line with one step. You need three points to draw the
line.

You are in the Resection function.

wi4iA| L: Define 1. of 3 points Resect
4= 1zI=p| F: Exit function
Wit M Free
Le To define the first point, use the left mouse button. It indicates the
start of the resection upon the medial outer corticalis of the femoral
outline.
R To exit the function and return to the Hip Endoprostheses/Biometry
tool, use the right mouse button.
M Define the position of the point Free of your choice.
w4A| L: Define 2 of 3 pointz Rezect
4=iizIi=| F: Back
Wit M Fres
Le To define the second point, use the left mouse button. Drawing a
straight line put this point on the lateral outer corticalis; otherwise,
indicate the step (refer to the picture above).
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.
E4A| L. Define 3. of 3 points Resect
4=il:limp| F: Back
Wik M Free
Le To define the third point, use the left mouse button. If drawing a
straight line put this point somewhere outside the femoral outline,
otherwise upon the lateral outer corticalis (refer to the picture above).
R To return to point 2, use the right mouse button.
M

Define the position of the point Free of your choice.

The resection line and the dimensions in mm of the resection are displayed.
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Step 12 define postoperative hip joint center (HJC)at the stem | 12

Hesechon Requirement: An inserted stem inside the femoral

Define H_J E'Pfﬂﬂthﬂﬁﬂﬁ outlines and a selected neck length. These data are
B e e L taken into account in the calculation of the possible

rotation center later on.

Result: The current variation was calculated with
respect to the pre-operative anatomical situation. To
determine the ideal postoperative rotation center,
biometric marker point 11 (postoperative center of
rotation of the stem) must be adjusted to coincide with
the rotation center of the cup.

K4 A| L Select hip joint center on prosthesis Define hip joint center on progthe
il F: Exit function
Wi M Paint

Le To select the neck center of the stem, use the left mouse button. It is

marked as point 11. Point 5 assigned the greater trochanter is
renamed automatically to point 12.

To return to the Hip endoprostheses tool, use the right mouse
button.

M Snap-to-point mode is activated to snap to the neck center.

The new, postoperative center point of the joint is marked with 11. Simultaneously, the
preoperative point 5 is marked with 12.
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Step 13 Define and calculate evaluation circle

=l L L ST WL

|EE|LI|EI|.'E evaluation cicle Requirements: The biometric points 11 and 12 are
defined.
Lielete bad valles Result: A circle is drawn. Inside this specific area

the Orthopaedic Application evaluates the possible
rotation centers with different colors. The hip score
is indicated by the color of the points.

SCORE

10-12 points Light green means an ideal, good, or very good hip biomechanics
9-7 points Dark green means a satisfying hip joint biomechanics

6- 4 points Light yellow means a moderate, unfavorable hip biomechanics
3-0 points Dark yellow and red means a poor hip biomechanics

For more detailed information, refer to Biometry Basics.

.,
..............
-----
au

13

78




Hip Endoprostheses/Biometry - Procedure

To calculate the possible rotation centers situated within a standardized circle sector, click
on two points on the outline of the circle that you want to define, drag the area open with
the mouse, and fix it in position with another mouse click.

The Orthopaedic Application evaluates the possible rotation centers inside this specified
area.

w4+ L 1. Pant Caclulate biametnc evaluation cirg
=i 11| B: Exit funchion
ki M Free
Le To choose point 1, 2, and 3 of the evaluation circle, use the left
mouse button.
R To return to Module Hip Endoprostheses/ Biometry, use the right
mouse button.
M Define the position of the point Free of your choice.

The biometrical evaluation is displayed automatically (refer to the picture above).

No optimum rotation center found?
If the Orthopaedic Application cannot find any point with a hip score of 7-12, the following
strategies usually help you to obtain better evaluation:

e Check the position of the biometric marker points. You can replace individual
points.

e Insert another type of prosthesis or vary the neck length. In this case you must
reset the rotation center of the prosthesis (point 11).

e Following that, the optimum rotation centers must be recalculated, define the
evaluation circle by marking 3 points to enlarge the analyzed area.

e In exceptional cases, no satisfactory score can be achieved.
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| Calulate biometric

Step 14 Delete bad biometric values

Requirements: An optimal or good biometric zone

_Inzert cun

Delete bad biometric wal. ..

is available (Score 7-12)
Result: To make the planning image clearer, you

R ennzihinn nf shafb nrnxzt score.

can delete the simulation points that have a low hip

NOTE: If possible, select only points with a hip
score of 10 to 12 to represent the optimum area.

14

L: Delete zcore's up ba 0
R: Cancel
b: Poirit

Del biometnic values by zcorg

Le

To select the area which surrounds the best values, use the left
mouse button. For example, your best zone is light green, click on
dark green to delete all other points. In the best zone dark green,
click on light yellow to delete all other points.
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Step 15 Insertcup | 15
Requirements: good biometric points are displayed.
Result: With the function Insert cup the
— manufacturer, type and size of a cup are selected
and inserted within the optimum area and with the
required inclination.

Insert cup

[

d=bm v ki

NOTE:

For the complete description of this
function, refer to Often used
functions —Insert a prosthesis.

WARNING:

All dimensions and
measurements given by the
Orthopaedic Application
prostheses database derive
from original manufacturers
data or templates. An
exemption from liability
exists for incorrect or false
original prostheses
manufacturer data.

After you select the function, you must have the last selected type of prostheses at the
mouse pointer. After you select the color (the line under the right side), select the
prostheses to define:

manufacturer

kind of prostheses

type

size

The type attached to the mouse pointer always displays the actual selected prostheses.

mi4A| L: Drag and drop macro Macro tool
4= 1= F: Confirm macro
widin| hi: Free

Le To position the prostheses temporary, use the left mouse button.

With the < — keys you can change the inclination. The amount of
the angle you change is displayed as Angle in the Macro tool.

Note: As long as the prostheses in not finally positioned, you can
change all attributes using the pull-down menus of the Macro tool.

The type and the size can be also changed by the T keys.

Le To take and position the prostheses any time again, use the left
mouse button.

R To finally position the prostheses and return to the Hip-
Endoprostheses menu, use the right mouse button.

M Define the position of the point Free of your choice.

To snap to the hip joint center press the p key and activate the snap-
to-point mode of the mouse cursor.

The prostheses is positioned.

To move or delete the prostheses, refer to Often used functions.
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Step 16 Reposition of the stem with the cup

Hepngiﬁun of shaft/prosth.__ Requirements: The cup is inserted within the optimal
I'mmnvr zone.

P R i e Result: when you activated the function all relevant
elements to move are marked automatically. (stem,
outline of femur and biometric point 12.
The rotation center of the stem (neck) and the rotation
center of the cup are congruent.
Caution: If necessary the abduction/adduction can be
corrected simultaneously. This alters the biometric
values.
You are in the function Copy/Move tool.

16

i A efine first corner of area ko
4= 1:E=d F: Finizh selection
[ ik
L Using the left mouse button is not relevant because all elements
are preselected.
Re To finish the selection marked, use the right mouse button.
automatically by the Orthopaedic Application.
NOTE: With this function you can also move the hip geometry
together with the cup to change the biometric optimal point for the
total geometry. For this you choose the cup before you finish the
selection. By changing the point of reposition, you alter the
biometric values.
M With this mode the snap-to mode for Element/Line is activated.
j lg-fg;l|| L: Gr._al:u point I M ovve
] e | B
w4 b Foint
Le To select the neck center point (point 11) as Grab point of the stem

and the outline of the femur, use the left mouse button.

.To back to the Modules tool, use the right mouse button.
With modus Point, the snap-to-point function is activated to choose
any point exactly

The total geometry (stem and femoral outline) can be moved and rotated by the «— —
keys, to correct abduction/adduction again. As a result the position of point 12 and the
biometrical values changes.
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Use the mouse to move the selected objects such that the neck center point of the stem

coincides ;]II: the cup center,

| mi4iA| L] Destination point b o
A= i | FTEETE
Wi M Paint

Le To move the cursor the way that the neck center of the stem snaps
automatically onto the center of the cup, use the left mouse button.
The snap-to-point mode makes it easy to position it exactly.

R To return to the Copy/ move tool, use the right mouse button. The
selection for stem/contours/point 12 is no longer automatically
activated. To go back to the start with an automatic selection press
the right mouse button twice and activate the Reposition of
stem/prostheses function.

M With modus Point the snap-to-point function is activated to choose

Move the mouse cursor onto the cup center.

The total prostheses geometry is positioned correctly.

any biometric point exactly.
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Step 17 Calculate new postoperative biometric values

| Requirements: The new hip joint geometry is positioned as
Biometrics pustuperativel required.
——— i Result: The postoperative calculation attached to the

mouse cursor is positioned on the screen beside the
preoperative values for comparison. At the same time all
values are took over into to Planning
information/Biometry.

Caution: Only the actual results are displayed in the Planning information/Biometry.
This guarantees that they always are updated for archiving in the patient database.

Score: T (bad 0-3)

Side:  Lefl

Angles

BETADIFF: -12.8° (bad)
SZWITH: 70.5° (bad)
KLDELTAOPT: 7.0° (bad)
Ratios of lines

VRECABD: 0.0 (bad)
VD5SABD: 3.4 (limit)
Power

RREL: 8.0 (bad)

Postoperative

Score: 12 {optimal 10-12)
Side:  Left

Angles

BETADIFF:

SZWITH:
KLDELTAOPT:

Ratios of lines
VRECABD: 0.4 (norm)
VD3SABD: 2.6 (norm)
Power

RREL: 6.0 (horm)

Leg length difference: 9.1

17
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Preoperative

Score: 1 (bad 0-3)
Side: Left

Angles

BETADIFF: -12.8% (bad)
SZWITH:
KLDELTAQPT:
Ratios of lines
VRECABD: 0.0 (bad)
VD5ABD: 3.4 (limit)
Power

RREL: 8.0 (bad)

'Postoperaiive
Score: 12 (optimal 10-12)
Side:  Left

Angles

BETADIFF: -0.3° (norm)
SZWITH: 80.3° (norm)
KLDELTAQPT: 73.0° (norm)
Ratios of lines

VRECABD: 0.4 (norm)
VDSABD: 2.9 (horm)
Power

Modules

Planning info ...

¥ | Hip-Endoprostheses/Biometm

Frzee ouaiiner

- Fermoral outlines

- Pelviz outlines
S AR e cadar

- Circle by 3 points

- CCD-angle

- Free

Coarrect abduktion/adduktion
Define biometric paints
Inzert shaft

Select length of head
Hesection

Define HIC-prostheses

Az L naleman o=z
- Measure angles
- Measure distances

) . Platez/Angles/Hails
RREL: 6.3 (norm) Sorome
Leg length difference: 11.5
The leg length difference is automatically
calculated.
|

Patient/T octor l mp|antg] Bigme[[}l]
Marne:
Mame: |Dl. Test j
Description: |mediEAD planining
Date: |16.11.2002
Patient
Mame: |test
Patient-|D: 1234560
Birthday: 12121945 e e
Recording date: 12121338 53
Size [em]: 161
Wwheight [KG]: 758.0
Sen: [+ mals

[ female
QK Cancel
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x|
F'atient.-"DDc:tDrI Implantsl Biometry I I
Preaperative -
Score: 1 [bad 0-3] _I
Side: Left
Angles
BETADIFF: 12,8 [bad)
S TH: F0.5% [bad]
ELDELTAORT: 7.0 [bad]
Ratiosz of lines
WRECABD: 0.0 [bad)
WOEAED: 2.4 [lirnit]
Fower
RREL: 2.0 [bad)
Foztoperative
Score: 12 [optimal 10-12]
Side: Left
Angles
EETADIFE: -0.3% [morm]
S TH: 80.3* [norm]
ELDELTADPT: F3.0° [normn]
B atios of lines
WRELCABLD: 0.4 [rorm)
WOEARD: 2.9 [norm]
Fower
RREL: E.3 [harm]
Leg length difference: 11.5 LI
ak I Cancel I Lpply I
Planning informations 1 x|
Patient/Docto]  Implants § Biometry |
Stem ;I
M anufacturer: Alphanorm
Tup: Alpha-Fit Prox.mod.lat
Stenn: 11.0
Head: 28 mm
Head-Length:
Cup
b anufacturer: Alphanarm
Tup: Alpha Cup
Description: Conizphenal Threadcup
Ihzide: 22 mirm
Outzide: 42 mim
=
()4 I Cancel | Spply |
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Step 18 Measurement of op-relevant data | 18

Memgipne (T et et Requirements: An inserted total hip joint geometry
- Measure angles Result. Angles and distances which are helpful for an
- Measure distances intraoperative orientation are displayed in degrees and mm.

You are in the Measure distances function. We suggest
some well experienced measurements.

Note:
For more information
about measurements,
refer to

Hip-endoprotheses
Step 13 and 13a.

A L 1. Paint Dimengion paralle
A= =] B Exit function
il b Free

Le To choose the first point of the distance to measure, use the left

mouse button.

R To return to the Modules tool, use the right mouse button.

M Define the position of the point Free of your choice.
m4+a L 2 Pont Dimenszion parallel
4=iL:li=| F: Back Length: 313.6 mm
WidN| M Free

Le To choose the second point of the distance to measure, use the left

mouse button.
To return to point 1, use the right mouse button.

R
M Define the position of the point Free of your choice.
If useful press the P key to change into the mode Point and the snap-
to-point mode is activated.
Before you choose the second point, the value in mm is indicated on
the screen and in the information area. It changes while moving the
MOUSE Cursor.
NOTE: To measure the leg length difference, take points which are perpendicular to each
other. An inclination of the displayed line between the measurement points sometimes
indicates incorrect values.
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Knee Endoprostheses

Basics

The Knee Endoprosthetics module is used for planning knee prostheses. During the
planning process you can establish the presence of and correct any axial deformity.
Therefore, you can judge the correction of power transmission for the long leg
preoperative and postoperative. This results in improved durability of the knee
prosthesis.

The Orthopaedic Application provides two different methods of determining the axes
and angles and of correcting any deformities.

Both methods require a long leg image in a standing position. After determination of

. Joint center points,
. Knee base lines and
. Anatomical axis

The Orthopaedic Application automatically displays the mechanical axis, the center line,
and all relevant angles.

If you only have images showing part of a leg, you can insert the prostheses templates
to judge kind and size of the prostheses.

Correction method 1

Correction of malalignments

By drawing two knee base lines, the malalignment (offset of the knee joint centers) can
be determined and corrected.

Correction method 2

Correction of malalignments including the ligament

By drawing it, the length of the stretched ligament is determined. The shortened
ligament is extended to the length of the stretched ligament or repositioned.

The Orthopaedic Application automatically corrects the malalignment, depending on the
required objective (for example, to retain a knee joint center and/or tension of ligament),
and calculates the expected postoperative mechanical axes and angles.

Manual correction

Prostheses

88

With a manual determination of the correction the deformities of axis, center line, and
angles are corrected by rotating femur or tibia. While simulating, the physician
permanently controls all displayed values and adjusts them with respect to his
conception.

Suitable femur and tibia implants can be conveniently selected from a prosthesis
database.

Warning: Any axial malalignment can only be calculated correctly if the images used for
planning satisfy the following requirements:

. A-P image showing one leg only (taken of both legs) or showing both legs in a
standing position with equal load

. Hip joint and ankle joint visible in full

. A lead scale is shown on the image at the height of the longitudinal axis of the femur

for calibrating purposes



Composing an image

Knee Endoprostheses - Basics

e Along legimage in a standing position can be easy composed from several images
showing part of the leg.

e (If only the knee area is shown on your image, you should only use this image for a
rough judgment for the size of the prosthesis.)
It is helpful if a reference scale or a grid is shown on all images.

e For more information about exporting the images, refer to Basics .- Loading images at
the beginning of the users manual.

Loading images to the Orthopaedic Application

Complete the following steps.

Activate the function Images

1. Select the first image from where it is stored (ensure the file format is correct).

2. The Orthopaedic Application prompts you to scale the image.

3. Repeat steps 1+2 until all of the individual images you want to compose are loaded
in the Orthopaedic Application.
NOTE: The larger you display the reference scale during scaling, the more
precisely you can assemble the individual image later.

4. Click on the images one after the other and move them to the required position.
Continue doing this until the images have been correctly positioned.

5. Temporarily save the resulting intermediate image as an Orthopaedic Application
planning file .mpl to your local hard disk.

| mage tool

0

I~ Hide all images

| Load file ... | I

Pazte clipboard

[Telete

Opan planning

2|

Look i

[ I3 Schulung

R N e

F | [Select zeale mode| |$|

4]

4 R10_PU_163_86_07_1Z_1944_10_01_2000.BMP

4 R10_mil 11-01-00.BMP
=~y R10_seit_183_86_07_12_1044_10_01_2000.EMP
=] moent] rgh. TIF
=] Roentz rgh. TIF
=] Roent b, TIF

— L

| Roeditd rgb, TIF

File nesme;

[R10_ml 11-01 00.BMP

Open

Filers of hepec JNI images [‘.nb:".cut.“.il'f;‘.;p-g:*.ipcg:".rnec,;x.:l

Preview

iA maces [ ol cuf 2 i pg

DiEDM Images [ dem,”.de3)

JPEGAIFIF [ ipa:”if” ipeal

Cip Board [*.clp]
Hala CUT [*.cui)
IFF ILB [~}
Mac Paint [ mac)

PHE / Patable Metwork Giaphics [ pral

BMP /Windows Biktmap [7 benp]
TIFF / Tagged Image File Format [ bF".kEf)

Cancal

0 M

Warning:

Any axial malalignment can only be calculated correctly if the images used for planning satisfy the

following requirements:

A-P image showing one leg only (taken of both legs) or showing both legs in a standing position with

equal load.

Hip joint and ankle joint visible in full

A lead scale is shown on the image (or all parts to be supposed to planning) at the height of the
longitudinal axes for calibration purposes.
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Procedure
Step 1 Select image
= (e
g |l
Select the image and scale it.
K4 A L. Select image bo mowve or to scale
4= zl=p| F: Exit function
widiN| M Element or Line

To take the image and position it, use the left mouse button.

Le
R To exit the function, use the right mouse button.
M Not relevant

Step 2 Select scale mode

Scale by line Select the scale mode and scale the image with the

reference, which is visible on the screen.

Scale by circle

¢ With the aid of a distance line when a scale bar is
visible

o With the aid of a circle when a scaling sphere is
visible on the screen

K4 A L: 1. Foint
=i lzlimp| B: Cancel zcaling
Wil M Free
Le To define the first point of a line, use the left mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
K4 L. 2 Point
4= 1:li=p| R: Back
wiN| M Free
Le To define the second point of a line or a the edge of a circle, use the left
mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

If you scaled with the aid of a line, scaling now is done.
If you scale with the aid of a circle, complete the circle with the third point.

K4 A L. 3. Foint T:smediCADbilder
4= L= F: Back
Wik M: Free
Le To define the third point of the edge of a circle, use the left mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.
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Fill in the correct measurement of the reference and confirm with Apply scale or Enter.

Delete

bk | Scale by line

4|

Scale ta [mm]; Il 29.0

Apply zcale

Note:

After you correctly scale the image, press the right mouse button to exit the function.

K4 A L Select image to move or to zcale
L] F: E it funchion
¥ &[T ETement or Cine

Step 3 Scaling measurement in mm | 3

Warning: You can only scale the image correctly
if a scale bar or a scaling sphere was placed in
the image area while the image was exposed.
Check your measurements carefully. False
values can have serious consequences for the
patient regarding misinterpretations of the right
prostheses size.

T:smediCADbildertS chulungosteo varus rechtz. BMP

d odules

Planning info ... |

k| Enee |

Srzee e

- Femoral outlines

- Tibial outlinesz

A A e

- Circle by 3 points

- CCD-angle

- Free

Greater trochanter
Knee base femur
Knee baze tibia
Ankle joint baze

FSA with 3rd-lines

TSA with 3rd-lines
Preoperative knee dimensian
Ligament

k.nee adjustment

Aereant raiiares

- Femur component
- Tibia component
Afazerms St ol
- Meazure angles

- Meazure diztances
Plates/AnglesfM ailz
Screws

Step 4 Select module

Choose the desired module to work with.

The Knee Module is activated. You can exit this module at
any time to select another module.

By activating the next steps of the menu, you automatically
get into the right function tool and are guided by the
Information bar.

The support given by the Information bar is described
next.
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Step 5 Trace outlines

B s o - Requirements: A scaled image
- Femoral outlines Result: The femoral and the tibial outline are drawn by
- Tibial outhnes individual points along the outer corticalis.
Shadeia A e aefae

You are in the function Trace outlines.

NOTE: Distinguish between femoral and tibial outline
when activating the function in each case. If both outlines
are drawn with the same function, a rotation of the femur
against the tibia is not possible.

After you select the kind, color and size of the line, click one point after the other, following the
contour. The spline function requires less intermediate points for straight lines than for curves.
Note: To reject points, go to the Reject points function or press the backspace key (above return).
You reject last point step-by-step and continue drawing.

wi+A| L First point Contovrs
=il:E=| F: Exit funchion
Wil I Fres

Le To define the first point of the femur outline, use the left mouse button. The
Femur outline is one line around the complete femuoral outline

R To exit the function, use the right mouse button.

Re With the second. mouse click you return to the Module tool and chose the

Tibia contour next.
Caution:

Draw the outer corticalis of tibia the in the same way but with the
function tibial outline.

NOTE: If you forgot one outline or you delete one to draw it again, return to the Femoral
outlines/tibial outlines function, select the Group by —femur outline/tibial outline function, and
repeat drawing as described above.

After exit the function return to the Module tool and choose the next dimmed written function.
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Step 6 Define hip joint center(HJC) | 6

Requirements: A scaled image

- Circle by 3 points Results: A circle is drawn by 3 points, the circle and the diameter in
mm temporary appears, the center point of the circle is defined and
drawn.

You are in the function Circle by 3 points (HJC). After you select the kind, color, and size of
the line, start drawing the circle.
J 4. L: 1. Point HJC by 3 pointz

4= zI=¢| F: E=it funchion
4| M Free

Le To select the first point (for example, on the edge of the hip head), use the left
mouse button.

R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
K4+ A L 2 Pont HJC by 3 points
4=il:limp| FH: Back
widiu| M: Free
Le To select the second point (for example, on the edge of the hip head), use the
left mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.
w4 L 3 Pont HJC by 3 points
4= I:I:=p| F: Back
Wit b Free
Le To drag open a circle which fits as exactly as possible the hip joint capsule,
use the left mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

The hip head center point is displayed.
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Step 7 Select Trochanter Major

Requirements: A hip joint center is displayed
| Greater trochanter Results: A connecting line between the hip joint center and
12 TR the most cranial point of the greater trochanter is displayed.

The direction of this line defines for the Orthopaedic
Application the body side.

FESLEE DM
-~ *u,

The function Trochanter major is activated.
After you select the kind, color and size of the line, start drawing the connecting line.
The starting point is automatically the hip head center.

w4 A| L. Place areater trochanter Greater trochanter
=i zEmp| B Esit fLnction
Wil b Free

Le To drag the line up to the most cranial point of the greater trochanter, use the
left mouse button.

R To return to the Module tool, use the right mouse button.

M Define the position of the point Free of your choice.

The connecting line is drawn, the actual body side is defined.
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Step 8 Define femoral knee base | 8

Enee base femur . .
L et — Requirements: Drawn femoral outline
Ankle ioint hase Results: The femoral joint base line is positioned and the femoral

knee base center is automatically calculated by drawing two
perpendicular lines that form a tangent to the lateral and medial
femur condyles.

The Knee base femur function is activated. After you select the kind, color and size of the line, start
drawing the tangential line on the distal condyles (refer to the picture above point 1 and 2).

m+A L 1. of 2 baze line pointzs k.nee baze femur
4= L= B: Exit funchion
g M Free
Le To click on the first most distal point of the medial /lateral femoral condylus
(refer to the picture above point 1), use the left mouse button.
R To return to the Modules tool, use the right mouse button.
M Define the position of the point Free of your choice.
w4 L 2 of 2 baze line points F.nee baze femur
4= :I=¢| F: Baclk
Wil M Free
Le To click on the second most distal point of the medial or lateral femoral
condylus (refer to the picture above point 2), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

The femoral basic line is displayed. A perpendicular line automatically appears.
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4= 11| F: Back
il b Free

wigial L 1. af 2 limits F.nee baze femur

Le

R
M

Drag the mouse pointer upwards; move the perpendicular to a position where
it forms.

A tangent to the lateral femur condylus (3) and click to confirm.

To return to the second point of the basic line, use the right mouse button.
Define the position of the point Free of your choice.

The knee base center already appears. It changes the position dependent on the movements of the
mouse pointer. Define the femoral knee base center in the middle of the distance of the
first and the second perpendicular line.

migial L: 2 of 2limitz k.nee baze femur
4=:l:li=p| F: Back
Wil b Free
Le Drag the mouse pointer upwards; move the perpendicular to a position where
it forms a tangent to the medial femur condylus (4) and click to confirm.
R To return to the first lateral tangent, use the right mouse button.
M Define the position of the point Free of your choice.

The femoral knee base line and the knee base center are displayed.
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Step 9 Define tibial knee base |9

Requirements: Drawn femoral knee base

Results: The tibial joint base line is positioned and the tibial knee
base center is automatically calculated by drawing two
perpendicular lines that form a tangent to the lateral and medial
tibia condyles (alternatively you can use the eminentiae, refer to
the picture below). .

.............

_________

The function Knee base tibia is activated. After you select the kind, color and size of the line, start
drawing the tangential line on the proximal tibial condyles (refer to the picture above point 1 and 2).
K 4iA| L 1. of 2 baze line pointz F.nee baze tibia
4= Izli=p| F: Exit function

i) M Free

Le To click on the first point of the medial /lateral tibial condylus (refer to the
picture above point 1), use the left mouse button.
R To return to the Modules tool, use the right mouse button.
M Define the position of the point Free of your choice.
E4iAa| L. 2 of 2 baze line pointz F-nee baze tibia
== F: Back
wids| M Free
Le To click on the second point of the medial/lateral tibial condylus (refer to the
picture above point 2), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

The tibial base line is displayed. A perpendicular line automatically appears.
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mgA| L 1. of 2 limits
4=:1:=p| F: BEack
Wik b Free

k.nee baze tibia

Le Drag the mouse pointer upwards; move perpendicular to a position where it
forms a tangent to the lateral tibial condylus (3)/eminentia and click to confirm.

R To return to the second point of the basic line, use the right mouse button.

M Define the position of the point Free of your choice.

The knee base center already appears. It changes the position dependent on the movements of the
mouse pointer. Define the tibial knee base center in the middle of the distance of the first and the

second perpendicular line.

mgal L 2 of 2 limits
=i l:li=p| FB: Back
Wit M Fres

F.nee baze tibia

Le Drag the mouse pointer upwards; move perpendicular to a position where it
forms a tangent to the medial tibial condylus (4)/eminentia and click to confirm.

R To return to the first lateral tangent, use the right mouse button.

M Define the position of the point Free of your choice.

The tibial knee base line and the knee base center are displayed.

riCs

Ankle joint baze

Step 10 Define ankle joint base

Requirements: The hip joint center (HJC), femoral and tibial
knee base center are defined.

Results: The ankle joint basic line and the center are
displayed.

The function Ankle joint base is activated.

10
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You are in the function Ankle joint base.
After you select the kind, color and size of the line, start drawing the tangential line from point 1 to

point 2.

Wil b Free

m4A| L. 1. of 2 baze line points
4= II:=| F: Exit function

Ankle joint baze

Le To click on the first point distal of the distal tibial base (refer to the picture
above point 1), use the left mouse button.
R To return to the Modules tool, use the right mouse button.
M Define the position of the point Free of your choice.
‘ 4Aa| L 2 of 2basze line pointz Ankle joint baze
4= l:I:=¢| F: Back
Wil M Free
Le To click on the second point distal tibial base (refer to the picture above point
2), use the left mouse button.
R To return the first point, use the right mouse button.
M Define the position of the point Free of your choice.

The ankle joint basic line is displayed. A perpendicular line appears automatically.

+=:l:I:=¢| F: Back
i M Free

‘nﬂa L: 1. af 2 limits

Ankle joint baze

Le

R
M

The ankle joint center already appears. It changes the position dependent on the movements of the
mouse pointer. Finally you define the ankle joint center in the middle of the distance of the first and
the second perpendicular line.

Drag the mouse pointer upwards; move perpendicular to a position where it
forms a tangent to the talus (point 3) and click to confirm.

To return to the second point of the basic line, use the right mouse button.
Define the position of the point Free of your choice.

4= 1:I=| F: Back
widiu| b Free

4Aal L 2 of 2 limits

Ankle joint baze

Le

R
M

The base line and the ankle joint center are displayed.

Drag the mouse pointer upwards; move the perpendicular to a position where
it forms a tangent to the talus (point 4) and click to confirm.

To return to the first lateral tangent, use the right mouse button.
Define the position of the point Free of your choice.
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Ankle ok baze

: Step 11 Define femoral/tibial anatomical axis
TSA

N l - 1 Requirements: Displayed joint center of the hip, knee and ankle
Result: Both anatomical axis are displayed in a preview graphic
and form the basis of the preoperative situation of all axis.

Auxiliary lines for drawing the axis are lines which divide the
distance between the hip joint center, the femoral knee joint center
(femur shaft axis FSA), the tibial knee joint center, and the ankle
joint center (tibial shaft axis TSA) into 3 equal sections

Refer to the pictures below.

FSA TSA

You click on the four points (1, 2 and 3, 4) in pairs where the
auxiliary lines intersect the outer cortical layer. The result is the
anatomical axis through the center between the points 1-2 and 3-4.
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You are in the function FSA with 3 lines.

The procedure is identical for both axis.

After you select the kind, color and size of the line, select one of both functions and draw the axis.
Draw the second axis in the same way.

The points 1, 2, 3 and, 4 each are intersection points of the auxiliary lines and the bone outlines.

j K4 A L: Define 1. of 4 paintz FSA with Zrd-lines

=i l:lmp| F: Exit fLnchion
4| b: Element or Line

Le To select the intersection point 1, use the left mouse button.
R To return to the Knee prostheses tool, use the right mouse button.
M With modus Item/Element the snap to line function is activated to snap to the
bone outline.
migia| L. Define 2. of 4 points FSA, with 3rd-lines
4= 1:limp| F: Back
il b Element or Line
Le To select the intersection point 2, use the left mouse button.
K4 A| L: Define 3. of 4 points FSaA with 3rd-lines
4= 1:1i=p| F: Back
| i) b Element or Line
Le To select the intersection point 3, use the left mouse button.

A L Define 4. of 4 paints FS&, with 3rd-lines |
4=il:li=p| F: Back
widiu| b Element or Line

Le To select the intersection point 4, use the left mouse button.
The anatomical femoral axis is automatically displayed.

Now you repeat the same procedure with the function TSA with 3" lines and draw the anatomical
femoral shaft axis.
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|Freuperative knee dimension

K.nee adjustment

Step 12 Preoperative knee dimensions

Requirements: All joint centers and the anatomical axis must be
displayed.

Result: All preoperative, mechanical axis, the center line and all
angles and lengths are automatically completed and displayed.

Scheme and abbreviations :

m  mechanical a anatomical
L lateral M medial
D distal P proximal
F femur T  tibia
A angle/axis
NSA Neck Shaft Angle (CCD-angle)
KJL-F Knee Joint Line — Femur (proximal knee base)
KJL-T Knee Joint Line — Tibia (distal knee base)
JLCA Joint Line Conversion Angle (angle between KJL-F and KJL-T)
AMA Anatomical Mechanical Angle (angle between anatomical and mechanical axis)
MAD Mechanical Axis Deviation
ACA Angle of Correction of Angulation (only for module Osteotomy Il, here not relevant)
RDA Real Deformity Angle (only for module Osteotomy I, here not relevant)

The nomenclature of all value as Dror Paley Standard Measurements
Glossary and deformity correction principles. Gaslini 29:1 (1997) 5-9

Normal values overview (the normal values are described in the following work:

NS4 =130°
(1241367

Paley, Dror: Principles of Deformity Correction 2002)

mLFFA = 90°

(8595
alPFA = 84°
(0597
alDFA = 81°
(79837
mLDFA4 = 85°
JLcAa =20

MAPTA = 870 Y

(55907

(1°3° mediall

kAl = 10mm medial
[3-1Fmim)

mLDTA = 89°
\/—, (86927

[ - e S

12
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Knee Endoprostheses - Procedure

Actual preoperative measurements

mLPFA 110.3° (=) Mikulicz:  631.07 mm

AmA T80

mLDFA; 101.9° (=M}

JLCA 2.30° medial

FSA-mTA -11.0° (<) mMPTA: 85 7°

mFA-mTA -18.6°

no (N) = normal value

(> N) = over normal value
(<N) = below normal value
Mikulicz = center line

mLDTA: 111.1° (=]}

You activate the function Preoperative knee dimensions and automatically have the preview with
all relevant dimensions attached to the mouse cursor.

& 4A| L: Destination point bl 2azure fermure 4P
4= Ll=e| FB: Exit function
Wit b Free

Le To move the preview to the desired position, use the left mouse button.

R To return to Module knee tool, use the right mouse button.

M Define the position of the point Free of your choice.

NOTE: An overview of the angles and their values are important for further judgments, for
intraopreative decisions and for documentation.

NOTE: Position the object on the left next to the x-ray. This leaves enough space for the previews of
the postoperative joint situation on the right side to the x-ray.
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Step 13 Define ligament

Basics:
You can correct the axis situation with respect to the ligament or without.

1. Conditions for a preview with ligament correction:
The stretched ligament has to be drawn.
The shortened ligament is extended to the length of the stretched ligament.
2. Conditions for a preview without ligament correction:
The ligament is not needed. The function Keep ligament length has to be deactivated if the
ligament is already drawn.
If necessary, activate the function align preview vertically if it is not done automatically.

Both methods correct the preview automatically so that the center line is vertical and the
knee joint centers are inline with the centerline. The mechanical axis and the center line are
identical.

Choose the method in the Knee tool.

Draw the Ligament:

; - Requirements: The anatomical axis are drawn and the preoperative
Ligament | is displayed.
Result: The stretched ligament is displayed (A to B).

I\

You are in the function Joint/axis tool. After you select the kind, color, and size of the line, define
the length of the ligament (refer to the picture above from A to B).
| mi4:a| L: Ligament end femur Ligarnent

4= 1zlimp| F: Exit furnction
| M Fres

Le To define point A = Ligament end on the distal femur, use the left mouse
button.

R To start again, use the right mouse button.

M Define the position of the point Free of your choice.
wi4Aa| L: Ligament end tibia Ligarnemnt
4= I=| F: Back
widu| M Fres

Le To define point B = Ligament end on the proximal fibula, use the left mouse

button. You automatically return to the Module tool.
With drawing the ligament, the length is defined too.

13
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Knee Endoprostheses - Procedure

Step 14 Description for corrections step 14a +14b |14

E:?:;;iustment Reqyire_ments: The anatomical axis is drawn and the preoperative
DU preview is displayed.
o . Result: Either the axis correction is automatically done by the
Orthopaedic Application or correction is done by several manual
options.

The result is displayed on the desired position and all relevant
values are shown.

Basics

Result with the correction of the ligament
The knee joint center points are on the center line, The center line is identical with the mechanical

axis.
The shortened ligament is stretched. The length of the stretched ligament remains unchanged.
The length of the center line (Mikulicz) is displayed. (here 22.61 mm longer).

Mikulicz. 553.62 mm
2261 mm longer

MLPFA 110.4° (=)

AMA 757

TL zu KBM-T / KBM-F: 0.0°
Malalignment: 0.0 mm

MAADT 0.0 mim
mLOFA; 90.0% (=M
—_—
FSA-mTA, 7.0°
mMEA-MTA; 0.0° MMPTA 90.0° (=N

mLOTA: 111.1° (=N)
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Knee Endoprostheses - Procedure

mLPF&: 110.4% (=M)

Anda TS0

mLDF&: 30.0°

FoA-mTA:
mFA-mTA: 0.0°

mLOT&: 111.1° (=)

Result without the correction of the ligament

The knee joint center points are on the center line, The center line is identical with the mechanical
axis. The length of the center line (Mikulicz) is displayed. (here 8.70 mm longer).

Mikulicz:  §39.72 mm
.70 mm

TL zu KBM-T ! KBM-F: 0.0°
Malalignmernt: 0.3 mm
A 0.0 mim

mhiFTA: 90.0°
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- Step 14a Knee adjustment with ligament correction
|Knie adjustment

At araeiEneeay

At first the correction of the stretched ligament is described. After you activated the function Knee
adjustment, the corrected preview is automatically attached to the mouse pointer.

14
a

w4 Al Lo Destination point F.nee adjuzstment
4= =] F: Exit function
w4 K Free

Le To drag the graphic to the desired position, use the left mouse button.

R To return to the Module tool, use the right mouse button.

M Define the position of the point Free of your choice.
K 4:A| L. Grab paint F.nee adjustment
4= :li| F: Accept/Reject planning Press return to accept planning
wid| M Free

If you accept the correction without changes, press the right mouse button and confirm with the left
mouse button at one of the functions:

Apply With Apply you conform or press Return.
Peieck With Reject you return to the Module tool.
E]EC With Back you return to the Knee tool and start a correction again.
Back
K.ree tacl The Knee tool is activated.

ﬂ—l

>| Fove center ling |$| your correction (for a description refer to the picture below).

IV Keep ligament length Keep ligament length is preselected if the ligament is drawn. The

futa adjust | preview generates an identical ligament length lateral and medial.
If the ligament is not drawn this function is deactivated.

v &lign preview vertically

The preview is automatically aligned. The center line is
perpendicular to the knee base line.

For manual changes of the preview, activate the pull-down menu and select the function you want to
use for manual correction.

Following options are possible:

Rotate femur while the tibia remains at the same position

Ez:::: :;Taur J Rotate tibia while the femur remains at the same position
(Cherme falklams . Change malalignment, the position of each knee base center
Mawve center line d changes

Riatate preview . Move center line, you position the center line free of choice
I BTEE . Rotate preview

3 Move preview to another position on the screen.
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ref. 1

Rotate Femur

To activate this function, click with the mouse cursor at any position inside or outside the
remoral contour. Rotate the femur by moving the mouse. The tibial contour remains at the
same position. The femoral contour moves and the displayed values are changing at the
same time.

Click with the left mouse button when you achieved the desired result.

Confirm finally with Enter or with Apply (to display the window press the right mouse
button), to apply the preview press the left mouse button on Apply or return to the Knee
tool to select another option.
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Step 14b Correction malalignment only

|Knie adjustment

At araeiEneeay

The correction of the malalignment without correcting the stretched ligament is described.
After you activated the function Knee adjustment the corrected preview is automatically attached to
the mouse pointer.

4= I:1:=p| F: Exit fLnchion
il M Free

j KA L: Destination point F.nee adjuztment

Le To drag the graphic on the desired position, use the left mouse button.
R To return to the Module tool, use the left mouse button.
M Define the position of the point Free of your choice.

k.nee tool

ERa |
I

3 | bove presdew

The Knee tool is activated.

" Click on the pull-down menu to activated the required function for
H your desired manual corrections (refer to the description under 74a)

[~ Keep ligament length Caution:
Butomatical adjustrment | Keep ligament length is preselected if the ligament is drawn. To
calculate a preview with the ligament correction only you must
W Align preview vertically deactivate the Keep ligament length.
K 4A| L. Grab point Knee adjustment
4= :I=| B: Accept/Reject planning Fresz return to accept planning
Wik [ Free

If you accept the correction without changes, press the right mouse button to open the window and
confirm with the left mouse button Apply or press Return.

Apply
. With Reject, you return to the Module tool.
Feject
Back With Back, you return to the Knee tool and start again.

14
b
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NOTE:

To work out the best compromise for your patient place previews as many as you like on the screen

according to different requirements.

mLOFA; 9

L L= L LS LA NN LT N LY
At anaiiarsnay
- Femur component

- Tibia component
Aba g0 gna F AL naiasaqef dafa

WARNING:

All dimensions and
measurements given by the
Orthopaedic Application
prostheses database derive
from original manufacturers
data or templates. An
exemption from liability
exists for incorrect or false
original prostheses
manufacturer data.

Step 15 Insert prostheses components

You can now insert the required prostheses components for
indication of size and/or type and define relevant measurements

%

mLDF & 90.0° Vd

miiPT A 90.0°

- Measure angles
- Measzure diztances

Step 16 Draw measurements in mm

For a description, refer to Module Hipendoprostheses Step

13 and 13a.

15
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Coxometry - Basics

Coxometry
The Coxometry module enables you to assess hip joints on the basis of clinically relevant values.

As American and European orthopaedic surgeons use different criteria to assess the hip situation,
the procedures used in Coxometry take country-specific differences into account. All function for
calculation are activated with the Modules tool.

Some criteria are evaluated automatically by the Orthopaedic Application using grading tables, for
example, the acetabulum-femoral head index or the angle of acetabular inclination. A detailed
description of these hip parameters and information on their evaluation can be found in the following
description

Select the functions appropriate to the clinical purpose and to your personal working approach.
Documentation

By saving and printing the planning images you can monitor and document progress from diagnosis
through to the end of treatment.

Basics

The Coxometry module uses a number of different measurable angles and distances to provide indicators
for assessing pathological and non-pathological hip joint situations. These hip joint values differ in
children and adults.

The values are weighted differently depending on the course of the disease and can also be observed in
isolation.

The hip values are described in alphabetical order below:

e ACE angle according to Wiberg or CE angle = anterior center-edge angle

e ACW Acetabular angle:
AC-SZW: acetabular angle (angle of sclerotic area of the roof of the acetabulum if the Y-cartilage is
closed)
AC-Hilg: acetabular angle according to Hilgenreiner (if the Y-cartilage is open)

e ACM angle according to Idelberger and Frank

e CCDangle

e HW = hip index according to Busse, Gasteiger and Tonnis

¢ HPKI = acetabulum-femoral head index according to Heymann and Herndorn
e MZ = decentralized distance line used to calculate the hip index

e PFNW = acetabular inclination angle according to Ullmann

The Orthopaedic Application uses tables familiar from medical literature for evaluation.
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ACE-angle according to Wiberg
CE-angle
Wiberg angle and CE angle are synonyms. CE angle is an abbreviation for center-edge
angle. The CE angle is a dimension used for precise assessment of the development of
the roof of the acetabulum in patients with hip-joint dislocation or dysplasia of the hip.
It is the angle formed by the following lines:
e Parallel line to the longitudinal axis of the body positioned through the center of
the femoral head
e Straight line running through the lateral edge of the acetabulum and the center

of the femoral head

ACE angle

E: acetabulum convexity
Z: center of femoral head
T: tangent to ischial bone

Evaluation
Age Normal value Grade1 Grade2 Grade3 Grade 4
Mean Normal slightly gravely extremly
pathological. pathological. pathological.
0-<8 25 >20 >15-<20 >0-<15 0
>8->18 32 >25 >20-<25 >5-<20 <5
>18-c0 35 >30 >20-<30 >5-<20 <5

(Further information can be found in Hellinger. Messmethoden in der
Skelettradiologie (1995)).
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ACM-angle
according to Idelberger and Frank

The ACM angle according to Idelberger and Frank is an indicator for the development of the
acetabulum.

abulum convesity

ACM angle

B: most caudal point of acetabulum edge

C: intersection of acetabulum floor and the perpendicular to the line BE
E: acetabulum convexity

M: point half way along the line EB

Evaluation (from 2 years of age)

Age Normal value Grade1 Grade2 Grade 3 Grade 4

Mean Normal slightly gravely extremly
pathological. pathological. pathological.
>2 45 <50 >50-<65 <55-<60 >60

Further information can be found in Idelberger, K.: Lehrbuch der Orthopadie (1984).
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ACW-SZ

ACW-HL Acetabular angle

114

The acetabular angle indicates the steepness of the acetabulum, such as the degree
of any dysplasia present.

ACW-SZ

If the Y-cartilage is closed, the acetabular angle is measured between the line parallel
to the Hilgenreiner line and the line running through the laterocranial acetabulum
convexity and the edge of the sclerotic area.

E: laterocranial acetabulum convexity
H: line parallel to the Hilgenreiner line
S: edge of the sclerotic area

ACW-HL

If the Y-cartilage is still open, the acetabular angle according to Hilgenreiner is
measured (AC-HL) = angle between the ischial bone tangent and the line running
through the laterocranial acetabulum convexity and the Y-cartilage.

E: laterocranial acetabulum convexity
T: ischial bone tangent
Y: Y-cartilage

Age Normalvalue Grade1 Grade2 Grade3 Grade 4

Mean Normal slightly gravely extremly
pathological. pathological. pathological.
<4M 25 <30 >30-<35 >35-<40  >40
5M-2J 20 <25 >25-<30 >30-<35 >35
2-3J 18 <23 >23-<28 >28-<33 >33
3-7J 15 <20 >20-<25 >25-<30 >30
7-14J 10 <15 >15-<20 >20-<25  >25




CCD-angle

Hip index

Coxometry -

More information available:

Tdnnis D.: Roentgen studies and arthrography of the hip joint in infancy (1997) 9-58.
Neidel J., Ténnis D.: Percentile graphs in the documentation of acetabular angle in
children with hip dysplasia. A tool in the diagnosis and quality control of its treatment
(1994) 132 (6): 512-5.

The CCD angle (Center-Collum-Diaphysis angle) is the angle between the femoral
neck axis and the femoral shaft axis. It is used to exclude coxa vara/coxa valga from
the diagnosis:

Coxa valga = steep CCD angle

Coxa valga = shallow CCD angle

FSA: femoral shaft axis
SHA femoral neck axis

The hip index according to Busse, Gasteiger and Tonnis is a measure of pathological
deviations of ACE, ACM and MZ.

The hip index can only be used for patients from five years of age for evaluation
purposes. In younger patients the developmental variations are so pronounced that
reliable statistical evaluation is impossible.

The hip index is calculated using the following dimensions:
ACE angle

ACM angle

MZ = decentralized distance line
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HIP INDEX (HW) = A+B+C+10

A= \/3 measured ACM — Mean of ACM
Mean variation of ACM

B= \/3 Mean of ACE — measured ACE
Mean variation of ACM

C=\/3 measured MZ Mean of MZ
Mean variation of MZ

Age Angle Mean Mean variation
5-8 J. ACM 45.8 2,7
ACE 247 6,3
MZ 32 1,7
9-12 J. ACM 45,0 2.4
ACE 31,1 5,0
MZ 32 1,5
13-16 J. ACM 456 2,82
ACE 34,3 5.7
MZ 3,1 1,5
17-20J. ACM 446 3,0
ACE 35,1 5.4
MZ 3,6 1,5
> 21 J. ACM 44,9 3,18
ACE 35,8 6,4
MZ 3,8 1,7

. Values based on Brustel, Hepp, Tonnis
. Values taken from the orthopedic accident surgery archives 1972

Further information can be found in
Busse J., Gasteiger W., Ténnis D.: Significance of the "summarized hip factor" in the
diagnosis and prognosis deformed hip joints (1972) 72 (3): 245-52

. Values taken from the orthopedic accident surgery archives 1972
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HPKI = acetabulum-femoral head index
according to Heymann and Herndorn

The acetabulum-femoral head index according to Heymann and Herndorn is a measure
of the diameter of the femoral head and the degree of development of the acetabulum.
If the femoral head is covered sufficiently on all sides by the acetabulum, the hip joint
can develop normally with the acetabulum and femoral head forming a unit.

a space used by femoral head
b width of femoral head

space used by femoral head

HPKI = x 10

width of fermoral head

maral head

ead

E: acetabulum convexity

T: tangent to ischial bone

K1/K2: tangents to the femoral head circle (perpendicular to tangent to ischial bone)
a: space taken up by femoral head in acetabulum

b: width of femoral head

Evaluation

The HPKI should be within a range of 70—90. An HPKI of 90 is regarded as an
acceptable normal value.
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MZ Decentralized distance line

118

The decentralized distance line MZ is the distance between the femoral head
center (Z) and the half-way point on the line running from the acetabulum
convexity to the most caudal point of the acetabulum floor (M).

In the hip joint of a healthy adult M = Z.

The decentralized line is required to, for example, calculate the hip index
according to Busse.

E: Acetabulum convexity

B: most caudal point of acetabulum edge
M: point half-way between E and B

Z: center of femoral head
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PNW acetabular inclination angle
according to Ullmann

The acetabular inclination angle according to Ullmann measures the degree to which
the acetabulum opens up or is inclined with respect to the Hilgenreiner line.

It is the angle between the ischial bone tangent (T) and a line (P) running through the
acetabulum convexity (E) and the lowest point of the tear dro_p _(B).

o

E: acetabulum convexity

B: lowest point of the tear drop

P: line through E and B

T: ischial bone tangent (parallel to the Hilgenreiner line)

Evaluation

Age Normal value Grade1 Grade2 Grade3 Grade 4

Mean Normal slightly gravely extremly
pathological. pathological. pathological.
1-10J. 46 <49 50-52 53-55 > 56
11-12J. 44 <47 48-51 52-54 >55
13-14J 42 <45 46-49 50-52 >53
>14 40 <43 44-46 47-49 > 50
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Procedure
Step 1 Select image
Select and insert the image and scale it.
KA L. Select image to move or to scale T:\mediCADbilder\perthes \Bild1 6. brp)
il B Exit function
Wid| b Element or Line
Le To take the image and position it, use the left mouse button.
R To exit the function, use the right mouse button.
M Not relevant
Step 2 Select scale mode
Image tool
E}j The function Select scale mode is activated and flashes.
=1
Select the scale mode and scale the image with the
[ Hide allimages reference, which is visible on the screen.
| Loadfie .. |
Pazte clipboard | Soale I:I_'.-l line
Delete | Scale by circle

b | [Select scale mode) }%‘

Scale with the aid of a distance line if a scale bar is visible
on the screen.

Scale with the aid of a circle by 3 points if a scaling
sphere is visible on the screen.

mgAal L: 1. Paint
4= I:il=¢| F: Cancel scaling
il b Free
Le To define the first point of a line or the edge of a circle, use the left
mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
m4a| L: 2 Faont
4=:Izii=p| F: Back
wi-ditu| kM Free
Le To define the second point of a line or the edge of a circle, use the left
mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

If you scale with the aid of a line, scaling now is done, confirm with Enter.
If you scale with the aid of a circle complete the circle with the third point.
w4 A L: 2 FPont

4= I:I=¢| F: Back

widiw| ki Free

Le To define the third point of the edge of a circle, use the left mouse
button.

R To return to the first point, use the right mouse button.

M Define the position of the point Free of your choice.
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Step 3 Scaling measurement in mm | 3

Fill in the correct measurement of the reference and confirm with Apply scale or Enter.

Delete | Warning: You can only scale the image correctly
i if a scale bar or a scaling sphere was placed in
b | Scale by line H the image area while the image was exposed.
S cale to [mm]; .,| 20 1] lﬁ Check your measure_,\ments carefully. False
values can have serious consequences for the
Apply scale | patient regargiing misinterpretations of the right
prostheses size.
Note:
After you scaled the image correctly, press the right mouse button to exit the function.
j K4 Al L Select image to move or to scale T:AmediCADSbilder\S chulunghosten varus rechts B
== R Exit function
¥ &[T Element or Cine

The image is now scaled 1:1 and you start with planning.

Step 4 Select module (4

bodules
Flanning infa .. I
. Choose the required module to work with.
| Coxometry

R e e . ) o

- Circle by 3 points The Coxometry Module is activated. You can exit this
B EE=anmgle e 5 module at any time to select another module.

- Free

- Circles and center By activating the next steps of the menu you get
Hilgenreiner line automatically into the right function tool and are guided by
NSA 4 points the Information bar.

MSA by HIC+2paints

F5A 4 points . . . .
Measure COD angle Thetsupport given by the Information bar is described
Cale. Coxarn. walues next.

Hadiuz-Head-Quotient/M. ..

Articula Trochanter Distance

Platesz/Angles/Mailz

Screws
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Satine fgn A candar
- Circle by 3 points
- CCD-angle

Too

- Circlez and center

Step 5 Define hip joint center(HJC)

Requirements: A scaled image.

Result: The hip joint center can be defined by different
functions:

Circle by 3 points: for a description, refer to Hip-or
knee Module

CCD angle: for a description, refer to Hip Module
Free: for a description, refer to HipModule

or
Circles and center :

The hip joint center is displayed.
You are in the Module tool.
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You are in the function Circles and centers. After you select the kind, color, and size of the
line, define two or more point on the femoral head or on the edge of the
acetabulum. A circular template is drawn for every point. Circular
templates are opened around the same center point (mouse position)
Use the mouse to move the circles so that one circle outline coincides
with the acetabulum and another with the femoral head.
+:A] L: 1. edge point

mp| H: Ewit function
+| b Free

Le

HJC by circles

RAA
¥

To define a distinct first point on the edge of the acetabulum, use the left
mouse button.

R To finish the selection of points and draw one single circle around
center, use the right mouse button. With the next click on the right
mouse button you return to the Module tool.

M Define the position of the point Free of your choice.

4+

K H.JC by circles
du::limp| F: Finizh zelection
K| M: Free
Le To define two or more points at the femoral head or at the edge of the
acetabulum, use the left mouse button.
Re To finish the selection of points, use the right mouse button.
M Define the position of the point Free of your choice.

A circular template is drawn for every point.
Move the mouse to place two coincidental circles.

r4iAa| L. Place HIC by circles
4= E=¢| F: Exit function
kil b Free
Le To move the circles the way that one circle coincides with the
acetabulum and another circle as good as possible with the femoral
head, use the left mouse button.
R To return to the Module tool, use the right mouse button.
M Define the position of the point Free of your choice.

The hip joint center is displayed, the circles fade out.

123



Coxometry - Procedure

Step 6 Draw tangent to ischial bone

Requirements: A scaled image and a hip joint center
Result: The tangent to ischial bone is drawn. It serves
as reference line for further calculations. If you do not
draw that line, you are requested to draw it if

Hilgenreiner's line

necessary.
Hilgenreiner line = Ischial bone tangent

You are in the Joint/Axis Tool, the function Hilgenreiner line is activated.

w4 A L. Define 1. of 2 points Hilgenreiner's line
=izl B Exit function [e.q. izchial bohe kangent]
Wi M Free
Le To place the starting point (point 1), use the left mouse button.
R To return to the Module tool, use the right mouse button.
. M Define the position of the point Free of your choice.
K4 L Define 2. of 2 pointz Hilgenreiner's line
4= :l=| B Back [e.q. izchial bone tangent]
Wi M Free
Le To place the end point (point 2), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

The Hilgenreiner-Line is drawn.

Step 7 Define femoral neck axis

Requirements:

FNA by 4 points A) To define the axis by four points only a scaled
FNA by HJC+2points image is necessary.
rof by 3 points B) To define the axis by two points a scaled image

MPRQI r= I_"I_T“I .=||“||'||l=II . . P .
with the hip joint center is necessary.

Result: The femoral neck axis is drawn.

see B)
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Description for A)

Activate the function Femoral neck axis by 4 points.

w4 L. Define 1. of 4 points FHa by 4 points
4= l:Imp| B Exit function
Wil M: Free
Le To define the first point (1), use the left mouse button.
R To return to the Module tool, use the right mouse button.
. M Define the position of the point Free of your choice.
K4 A L. Define 2. of 4 points FiA by 4 points
4= = F: Back
Wil b Free
Le To define the second point (2), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.
r4A| L. Define 3. of 4 pointzs Fid b 4 points
4= :I=| F: Back
Widu| M: Free
Le To define the third point (3), use the left mouse button.
R To return to point 2, use the right mouse button.
M Define the position of the point Free of your choice.
4 A L Define 4. of 4 pointz FH& by 4 pointz
=i l:lip| F: Back
| b Free
Le To define the fourth point (4), use the left mouse button.
R To return to point (3), use the right mouse button.
M Define the position of the point Free of your choice.

The femoral neck axis is automatically displayed.

Description for B)

Activate the function Femoral neck axis by the Hip joint center+2 points

w4a] L. Define 1. of 2 points FM& by HIC+2points
=i l:Imp| B Exit function
Wit M: Free

Le To define the first point (1), use the left mouse button.

R To return to the Module tool, use the right mouse button.

M Define the position of the point Free of your choice.

After you placed point 1, the femoral neck axis is shown attached to the mouse pointer. The
final position changes according to the position of the second point (2).

m4:Aa| L. Define 2 of 2 points FHA by HIC+2points
=i 1:I=| F: Back
Wik M Free

Le To define the second point (2), use the left mouse button.

R To return to point 1, use the right mouse button.

M Define the position of the point Free of your choice.

After you have positioned the second point, the femoral neck axis is shown.
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Step 8 Define femoral shaft axes by 4 points | 8

Requirements: A scaled image.
Result: After you have placed four points the femoral
shaft axis is shown.

You activate the function FSA b¥ four points. You are in the function Joint/axis tool.

K 42| L: Define 1. af 4 paintz FS& by 4 paints
4= 1| F: Exit function
iy M Fres
Le To define the first of 4 points (1), use the left mouse button.
R To return to the Module tool, use the right mouse button.
M Define the position of the point Free of your choice.
K4A| L: Define 2. of 4 points FS& by 4 pointz
4=:L:I=| F: Back
Wit b Free
Le To define the second of 4 points (2), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.
K4 A L: Define 3. of 4 pointz F5& by 4 points
4=i1:1=| F: Back
Wil M Free
Le To define the third of 4 points (3), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.
w4Aa| L. Define 4. of 4 points FS4 by 4 points
4= 1:lip| B: Back
Wik M Fres
Le To define the fourth of 4 points (4), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

The femoral shaft axis is drawn.
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Meazure CCD angle
!
alculate coxo. values

Radiuz-Head-Quotient/Mos._ .

Step 9 Define CCD angle

Requirements: Femoral neck axis and femoral shaft axis
are shown.
Result: The CCD angle is automatically shown.

CCD: 142,7°

l K4 A L Place keazure CCO angle
=i 11| Fi: E it function
ik M Fres
Le To place the text of the automatically calculated angle attached to the
mouse pointer on the desired position, use the left mouse button.
R To return to the Coxometry tool, use the right mouse button.
M Define the position of the point Free of your choice.

The CCD angle is shown.

9
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| Measzure CCD angle
Calculate coxo. values
[Hadiuz Head Quolient/Mos. ..

Step 10 Calculate the coxometric values

Requirements: HJC and tangent to ischial bone are
shown.

Result: After you placed the required points, all values
are calculated and subsequently shown in a chart.
For more information about the basics for the
calculation and measurements, refer to Basics
Coxometry.

Warning:

Check all items carefully, false information may cause
severe problems.

The following details must be filled in here:
Physicians name

Patients name

Patients date of birth

Recording date of the image

Abbreviations:

ACE angle according to Wiberg/CE-angle

ACM angle according to Idelberger and Frank

MZ decentralized distance line used to
calculate the hip index

HW hip index according to Busse, Gasteiger
and Toénnis

HPKI acetabulum-femoral head index according

to Heymann and Herndorn

PNW/US  acetabular inclination angle according to
Ulimann

ACW-SZ  acetabular angle (angle of sclerotic area of
the roof of the acetabulum if the Y-cartilage
is closed)

ACW-HL  acetabular angle according to Hilgenreiner

if the Y-cartilage is open

side right

ACE: 20.9° (Grad 1)
ACM: 51.4° (Grad 2]
MZ: 3 mm

Hw: 15.1 (Grad
HPKI: 76.1 (norm)
PNW/AS: 48.9°
ACW-5Z: -0.6° (sN)

ACW-HIL: 15.3° (Grad 1)

10
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K+ A L. Laterocranial acetabular edge Calculate coxo, walues
=i l:lmp| F: E it fUnction
Kk b Free
Le To place the first point on the laterocranial acetabulum edge (1), use the
left mouse button.
R To return to the Coxometry module, use the right mouse button.
M Define the position of the point Free of your choice.
K+ L. Mediocaudal actabular edge Calculate coxo. walues
=izl B: Back
Wik M Free
Le To place the second point (2) on the mediocaudal acetabular edge, use
the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.
K4 A| L. Caudales point of tear drop Calculate coxo. values
4=L:I=| F: Back
widi| M Free
Le To place the third point (3) on the caudal tear drop, use the left mouse
button.
R To return to point 2, use the right mouse button.
M Define the position of the point Free of your choice.
K4iA] L: Hip head edge Calculate coma, walues
d=il:lmp| F: Back
widiu| M Free
Le To place the fourth point (4) on the cranial sclerotic area, use the left

mouse button. With the circle attached to the mouse pointer try to
coincide the edge of the joint head as accurately as possible.

R To return to point 3, use the right mouse button.
M Define the position of the point Free of your choice.
J KA L Acetabular battom Calculate coxo. values
4=iL:I=| F: Eack
Wik M: Free
Le To place the fifth point (5) on the bottom of the acetabulum, use the left
mouse button.
R To return to point 4, use the right mouse button.
M Define the position of the point Free of your choice.
Note: You can skip the next point (6) if the Y-cartilage is still open. To skip, press Space key.
K4 A L. Medial sclerotic zone Calculate coxo. values
‘ 4=:I::=p| F: Back Press space to zkip this point
Wiy M: Free [AC-52w . will not be meazured)
Le To place the sixth point (6) on the medial edge of the sclerotic area, use
the left mouse button.
R To return to point 5, use the right mouse button.
M Define the position of the point Free of your choice.
Note: You may skip the next point (7) if the Y-cartilage closed. To skip press Space key.
j K4:A| L -cartilage Calculate coxo. values
=i 1:mp| F: Back Frezs space to zkip this point
Wik i: Free [AC-Hilg will ot be meazured]
Le To place the seventh point (7) within the Y-cartilage, use the left mouse
button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

All values and graduations are shown on the screen.
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Step 11 Calculate Radius-head-quotient/Mose Index

alCLl A0 AL Requirements: A scaled image
Result: Following values are calculated and

i ; automatically displayed:
Plates/Angles/Nails 1. Radius left(body side) in mm

2. Radius right (body side) in mm

3. Coxa magna ratio, this is the quotient of the
left hip head to the right hip head.

4. Mose Index: is the difference between the
greater and the smaller radius divided by the
greater radius.

(for more information, refer to Basics Coxometry)

Radius-Right: 16.
Coxa magna ratio:1 .018‘

Mose-lndéﬁi*‘%.ma

Draw a circle which fits as exactly as possible in the hip joint capsule.

K4 A L: 1. of 2 points on right hip head edge A adiuz-Head-Quotienttd oze-lndex
i 21| F: E it function
Wity M Fres
Le To start a circle around the right hip head (1), use the left mouse button.
R To return to the Coxometry Tool, use the right mouse button.
M Define the position of the point Free of your choice.

Use the mouse to drag open the circle.

KA L 2 of 2 paints on nght hip head edge Radiuz-Head-Quatient A oze-lndex
= 1| F: Back
widu| b Free

Le To complete the circle (2), use the left mouse button.

R To return to point 1, use the right mouse button.

M Define the position of the point Free of your choice.

The first circle is shown.

11
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K4 A L. 1. of 2 pointz on left hip head edge Radiuz-Head-Ouatient/Moze-Index
=i l:=| F: Back
widi| M Free
Le To start a circle around the left hip head (1), use the left mouse button.
R To return to point 2 of the right circle, use the right mouse button.
M Define the position of the point Free of your choice.

The calculation is already shown. The Values are still changing while the mouse is moved and
the size of the circle is not yet fixed.

K4:A| L. 2 of 2 pointz on left hip head edge R adius-Head-Quotient /M oze-lndex
4= 1| F: Back
it M Free

Le To complete the circle (2), use the left mouse button.

R To return to point 1 of the left circle, use the right mouse button.

M Define the position of the point Free of your choice.

Both circles and the calculation are shown.
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Distances Trochanter major to Acetabular edge left body side

Differences  Between distances (refer to above), which indicates the leg length difference
Quotient: of both distances.

Step 12 Calculate Articulo Trochanter Distance (Leg Length difference)

Requirements: A scaled image and the Ischial bone
tangent
Result: The following result are shown automatically:

Trchanter major to Acetabular edge right body side

ATDR: 183

K4 A| L Select right greater trachanter Articulo trochanter distance
=i :limp| R Exit Function
||| M Free
Le To place the mouse pointer on the right Trochanter major laterocranial,
use the left mouse button.
R To return to the Coxometry Tool, use the right mouse button.
M Define the position of the point Free of your choice.
42| L Select nght acetabular roof Articula trochanter distance
=i :lmp| R Back
Wi b Free
Le To place the mouse pointer on the right, cranial acetabulum edge, use
the left mouse button.
R To return to the right Trochanter major, use the right mouse button.
M Define the position of the point Free of your choice.
K4 A| L. Select right greater trochanter Articulo trochanter distance
4= E:l=| A Esit function
W b Free
Le To place the mouse pointer on the left Trochanter major laterocranial,
use the left mouse button.
R To return to the right, cranial acetabulum edge, use the right mouse
button.
M Define the position of the point Free of your choice.
Subsequently the result is shown. It changes with the movements of the mouse.
K 42| L. Select right acetabular roof Articulo trochanter distance
=il:lmp| F: Eack
Wity [ Frees
Le To place the mouse pointer on the left, cranial acetabulum edge, use
the left mouse button.
R To return to the left Trochanter major, use the right mouse button.
M Define the position of the point Free of your choice.

All results are shown.

12
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Osteotomy | - Basics

Osteotomy |

Basics

With the module Osteotomy you are able to plan femoral or tibial corrections of deformities.
The main interest in corrective osteotomies of the lower extremity is to realign the
mechanical axis and joint orientation lines. Biomechanical loading forces on the joints are
brought into physiological range to prevent early joint degeneration.

The physician deciding on an osteotomy rather than on an endoprosthesis receives with the
tool help to plan the Osteotomy. Depending on the malposition of axes he decides on an
osteotomy of the proximal or distal femur/tibia or an intertrochanteric osteotomy.

Even one or two tibial or femoral osteotomies are possible.

The size of the correction angle is calculated either automatically by the Orthopaedic

Application regarding the optimal position of axes or by the physician. He can define all
angles and results by manual interactions.

A comfortable choice of required nails, plates or screws is offered by a database.

Note:
You cannot correct axes malpositions on an image showing part of the leg.

An image of the whole leg in a standing position can be composed from several images
showing part of the leg.

For more information about exporting and composing images, refer to Baics— Loading
images at the beginning of this manual.

133



Osteotomy | -

Loading images to the Orthopaedic Application

| | The following steps are necessary:

Activate the function Images to load and to scale an image.

2. Select the first image from where it is stored. Regard the right file format.

The Orthopaedic Application prompts you to scale the image.
Continue the process until all of the individual images you want to compose

are loaded in the Orthopaedic Application.

NOTE: The larger you display the reference scale during scaling, the
more precisely you can assemble the individual image later.

4, Click on the images, one after the other, and move it to the required position.
Continue doing this until the images have been correctly positioned.
5. Save the resulting intermediate image temporarily as an Orthopaedic
Application planning file .mpl to your local hard disk.
21
ook [_J Schulung j = 3 IfF ke
=4 R10_Bl_163_86_07_12_1%44_I0_01_S000.BMP  &|Roents rgb, TIF
Image tool =4 R10_ml 11-01-00,BMP
“d PL0_seit_1E3_86_07_12_1944_10_01_2000,BME
E}‘j || Roent] rgh, TIE

=] Roentz rgh, TIF
: : = Roents rgb, TIF
[~ Hide all images

4] | a
I Loadfile ... I I
FlE e [FA0_ml 11-01 00 BMP Open |

Pazte clipboard

A0 mages [l ot il

Preview | DICOM Imsges * dem . ded)

Bioloic PMG / Paitable Metwaik Giaphics [ pral

JFEGAIFIF ["ipa”if"ipeal

ag s e At = EN BMP ) Windows Bitmap [* benp)

2| EEetarae ) H TIFF ¢ Tagged Imags File Format [~ b~ téf)
Chp Board |“.clp)
Halo CUT [*cut)
IFF ILBM (")

Maz Paint [* mac)

Files ot hype: J."-'«H mages [*.clp” cut” il pa” jpeg ” mac”

2|

Warning:

Any axial malalignment can only be calculated correctly if the images used for planning satisfy the

following requirements:

A-P image showing one leg only (taken of both legs) or showing both legs in a standing position with

equal load.
Hip joint and ankle joint visible in full.

A lead scale is shown on the image (or each part of the image to be supposed to planning) at the height

of the longitudinal axes of femur or tibia for calibration purposes.
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Procedure

Select the image and scale it.

——OR

-

Step 1 Select image |1

Select an image that is already complete and scaled. In this case Steps 2 + 3 are
not necessary.

4+ A L. Select image to move or to zcale

LE=| F: Exit function

8| k: Element or Line
Le To take the image and position it, use the left mouse button.
R To exit the function, use the right mouse button.
M Not relevant.

Ki4in
-

Step 2 Select scale mode | 2

Image tool
Ejj The function Select scale mode is activated and flashes.
=i
Select the scale mode and scale the image with the
[™ Hide allimages reference, which is visible on the screen.
| Loadfie .. |
Faste clipboard | Soale I:I_l.-l line
Delete | Scale by circle

b | [Select scale mode] }%{

Scale with the aid of a distance line if a scale bar is
visible on the screen.

Scale with the aid of a circle by 3 points if a scaling
sphere is visible on the screen.
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K4 A L. 1. Point T:vmediCADYbilder\pertheshBild1 6. brp
4= L:li=| F: Cancel zcaling
Widu| M Free
Le To define the first point of a line or the edge of a circle, use the left
mouse button.
R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
J KA L. 2 Point T:vmediCabhbilderperthez \Bild16.brp
=i Imp| B Back
Wit b Free
Le To define the second point of a line or the edge of a circle, use the left
mouse button.
R To return to the first point, use the right mouse button.
M Define the position of the point Free of your choice.

If you scale with the aid of a line, scaling now is done, confirm with Enter
If you scale with the aid of a circle complete the circle with the third point.

g A
hnltind
Wil

L: 3. Paint
R: Back
: Free

Le

R
M

T:hmediCAD\bildertperthez\Bild1 6. brmp

To define the third point of the edge of a circle, use the left mouse
button.

To return to the first point, use the right mouse button.
Define the position of the point Free of your choice.

Fill in the correct measurement of the reference and confirm with Apply scale or Enter.

Step 3 Scaling measurement in mm

Delete | Warning: You can only scale the image correctly
i if a scale bar or a scaling sphere was placed in
b | Scale byline H the image area while the image was exposed.
Scale to [m]: P | 291 |$< Check your measure_ments carefully. False
values can have serious consequences for the
Apply scale | patient regarding misinterpretations of the right
prostheses size.

Note:

After you scaled the image correctly press the right mouse button to exit the function.
K4 Al L Select image to move or to scale T:AmediCADSbilderS chulunghosten varus rechts. B
LS| B Exit function |
¥4 u[ T Element or Cine

The image is now scaled 1:1 and you can start planning.
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tModules

Planning infa ..

4 | O zteotomy

-MEEMSI-I-I-I-I-I-I
s hemoral outlines. .....
- Tibial outlines
AR e ceear
- Circle by 3 points
- CCD-angle
- Free
Greater trochanter
Knee hase femur
Knee baze hibia
Ankle joint baze
F5A with 3rd-lines
T5A with 3rd-lines
Preoperative dimenzions
O zteatary
Afagenms S st gl
- Meazure angles
- Measzure distances
Plates/Angles/M ailz
Screws

Step 4 Select module |4

Choose the required module to work with.

The Osteotomy I is activated. You can exit this module
at any time to select another module

By activating the next steps of the menu you get
automatically into the right function tool and are guided by
the Information bar.

The support given by the Information bar is described
next.

ne

E S TETC L F: %‘I!ii'

- Femoral outlines
- Tibial outlines

Flafpra fym aaf aefae

Step 5 Trace outlines | 5

Requirements: A scaled image of a long leg.
Result: The femoral and the tibial outline are drawn
by individual points along the outer corticalis.

You are in the function Trace outlines.

NOTE: Distinguish between femoral and tibial
outline when activating the function in each case. If
both outlines are drawn with the same function, a
rotation of the femur against the tibia is not
possible.
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After you select the kind, color, and size of the line, click one point after the other, following the
contour. The spline function requires less intermediate points for straight lines than for curves.
Note: To reject points, go to the function Reject points or press the backspace key (above
Ireturn). You reject last point step by step and afterwards you continue drawing_;.

j w4 A L first point Contours

A= l:E=p| H: E =it funchon
i M: Free

Le To define the first point of the femur outline, use the left mouse button,
for example, you start drawing the lateral outer corticalis.

R To exit the function, use the right mouse button.
M Define the position of the point Free of your choice.
‘x,al-)l L: nest paint Caontaurs
4= Elmp| R nest contour Prezs backspace to reject the lazt point
widiy| b Free
Le To define the next point of the outline, use the left mouse button.
R To finish the line, use the right mouse button.
M Define the position of the point Free of your choice.
Re With the second. mouse click you return to the Module tool.

You draw the outer corticalis of tibia the in the same way.
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- Circle by 3 points

Step 6 Define hip joint center(HJC)

Requirements: A scaled image.

Results: A circle is drawn by 3 points, the circle and the
diameter in mm temporary appears, the center point of the
circle is defined and drawn.

#a 2 mm

You are in the function Circle by 3 points (HJC). After you select the kind, color and
size of the line, start drawing the circle.

j m+.Aa L 1. Paint

wid | M Free

HJC by 3 points

A=zl B Emit function

Le To define the first point on the edge of the hip head, use the left mouse
button.
R To exit the function, use the right mouse button.
| M Define the rfosition of the point Free of your choice.
j 4. L: 2 Paint HJLC by 2 points
4= l:limp| R: Back
iy M Free
Le To define the second point on the edge of the hip head, use the left
mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.
j K4 A L. 3 Paoint HJC by 3 pointz
4= l:limp| F: Back
Kidu| M Free
Le To define the third point on the edge of the hip head, use the left mouse
button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

The hip joint center point is displayed.

6
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Step 7 Select Trochanter Major

Requirements: A hip joint center is displayed.
| Greater lrochanter Results: A connecting line between the hip joint center
12 TR and the most cranial point of the greater trochanter is

displayed. The direction of this line defines for the
Orthopaedic Application the body side.

The function Trochanter major is activated.
After you selected the kind, color and size of the line, start drawing the connecting line.
The starting point is automatically the hip head center.

K4 A| L Place areater trachanter Greater trochanter
= 1= B E it funchion
Wit bM: Free
Le To drag the line up to the most cranial point of the greater trochanter,
use the left mouse button.
R To return to the Module tool, use the right mouse button.
M Define the position of the point Free of your choice.

The connecting line is drawn, the actual body side is defined.

Step 8 Define femoral knee base

KEnee base femur . .
R Requirements: Drawn femoral outline.
Ankle ioint hase Results: The femoral joint base line is positioned and the

femoral knee base center is automatically calculated by
drawing two perpendicular lines that form a tangent to the
lateral and medial femur condyles.
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The function Knee base femur is activated. After you selected the kind, color and size of the
line, start drawing the tangential line on the distal condyles (refer to the picture above point 1
and 2).

w4 A L 1. of 2 baze ine pointz F.ree baze femur
4=ili=p| R Exit function
Wil b Free

Le To click on the first most distal point of the medial /lateral femoral

condylus (refer to the picture above point 1), use the left mouse button.

R To return to the Modules tool, use the right mouse button.
M Define the position of the point Free of your choice.
K4A| L 2 of 2 baze line paints F.ree baze fernur
4= 1:li=| F: Back
it M: Free
Le To click on the second most distal point of the medial /lateral femoral
condylus (refer to the picture above point 2), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

The femoral basic line is displayed. A perpendicular line automatically appears.

K4A L 1. of 2 limitz Fnee baze femur
=i l:lip| F: Back
i M Free
Le Drag the mouse pointer upwards; move the perpendicular to a position
where it forms a tangent to the lateral femur condylus (3) and click to
confirm.
R To return to the second point of the basic line, use the right mouse
button.
M Define the position of the point Free of your choice.

The knee base center already appears. It changes the position dependent on the movements
of the mouse pointer. Finally, define the femoral knee base center in the middle of the distance
of the first and the second perpendicular line.

w4 A L 2 of 2 limitz Free baze fermur
4=:1:I=¢| F: Back
Widiu| M Free
Le Drag the mouse pointer upwards; move the perpendicular to a position
where it forms a tangent to the medial femur condylus (4) and click to
confirm.
R To return to the first lateral tangent, use the right mouse button.
M Define the position of the point Free of your choice.

The femoral knee base line and the knee base center are displayed.
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Step 9 Define tibial knee base

Requirements: Drawn femoral knee base.

Results: The tibial joint base line is positioned and the tibial
knee base center is automatically calculated by drawing two
perpendicular lines that form a tangent to the lateral and
medial tibia condyles (alternatively you can use the
eminentiae, refer to the picture below).

.............

_________

The function Knee base tibia is activated. After you select the kind, color and size of the line,
start drawing the tangential line on the proximal tibial condyles (refer to the picture above point
1 and 2).

E4A| L 1. of 2 baze line points K.nee baze tibia
== B Exit function
Widiu| M Fres
Le To click on the first point of the medial /lateral tibial condylus (refer to
the picture above point 1), use the left mouse button.
R To return to the Modules tool, use the right mouse button.
M Define the position of the point Free of your choice.
K4A| L. 2 of 2 baze line pointz knee baze tibia
4=il:Iip| R: Back
Wil M Free
Le To click on the second point of the medial/lateral tibial condylus (refer to
the picture above point 2), use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

The tibial base line is displayed. A perpendicular line automatically appears.

142




Osteotomy | - Procedure

wA L1, of 2 limits k:nee basze tibia
4= 1:lip| FB: Eack
widiu| b Free
Le Drag the mouse pointer upwards; move perpendicular to a position
where it forms a tangent to the lateral tibial condylus (3) /eminentia and
click to confirm.
R To return to the second point of the basic line, use the right mouse
button.
M Define the position of the point Free of your choice.

The knee base center already appears. It changes the position dependent on the movements
of the mouse pointer. Finally, define the tibial knee base center in the center of the distance
between the first and the second perpendicular line.

K4Aa L 2 of 2limitz Fnee baze tibia
4= 1:1:=p| F: Back
Wit b Free
Le Drag the mouse pointer upwards; move perpendicular to a position
where it forms a tangent to the medial tibial condylus (4) /eminentia and
click to confirm.
R To return to the first lateral tangent, use the right mouse button.
M Define the position of the point Free of your choice.

The tibial knee base line and the knee base center are displayed.

Ankle joint baze

Step 10 Define ankle joint base

Requirements: The hip joint center (HJC), femoral and
tibial knee base center are defined.

Results: The ankle joint basic line and the center are
displayed.

The function Ankle joint base is activated.

10
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You are

in the function Ankle joint base.

After you select the kind, color, and size of the line, start drawing the tangential line from point 1

to point 2.
K4 A L 1. of 2 baze line paints Ankle joint baze
=i L:Emp| B Exit function
Wit M: Free
Le To click on the first point distal of the distal tibial base (refer to the picture
above point 1), use the left mouse button.
R To return to the Modules tool, use the right mouse button.
M Define the position of the point Free of your choice.
m4A| L 2 of 2 baze line pointz Linkle joint baze
4= :E=p| B: Back
ity M Free
Le To click on the second point distal tibial base (refer to the picture above
point 2), use the left mouse button.
R To return the first point, use the right mouse button.
M Define the position of the point Free of your choice.

The ankle joint basic line is displayed. A perpendicular line appears automatically

A L 1. of 2 limitz Ainkle joint baze
4= :l:=p| F: Back
AN M Free
Le Drag the mouse pointer upwards; move perpendicular to a position where
it forms a tangent to the talus (point 3) and click to confirm.
R To return to the second point of the basic line, use the right mouse button.
M Define the position of the point Free of your choice.

The ankle joint center already appears. It changes the position dependent on the movements of

the mouse pointer. Finally you define the ankle joint center in the center of the distance between
the first and the second perpendicular line.
w4A L 2 oaf 2 limits Ankle joint baze
4= 1:li=| F: Back
widN| M Free
Le Drag the mouse pointer upwards; move perpendicular to a position where
it forms a tangent to the talus (point 4) and click to confirm.
R To return to the first lateral tangent, use the right mouse button.
M Define the position of the point Free of your choice.

The base line and the ankle joint center are displayed.
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dure

F5A with 3rd-lines
T5A with 3rd-lines

Freoperative knee dimenzion

Step 11 Define anatomical shaft axes

Requirements: All joint centers are defined as hip-, knee-, and
ankle joint.

Result: Both anatomical axes are shown in a preview on the
screen as basic information about the actual, preoperative
situation.

Two auxiliary lines in the upper and lower third of the femoral or
tibial shaft divide the distance of the hip center to the femoral knee
base center and the tibial knee base center to the ankle joint center
into 3 identical parts.

FSA TSA
You measure them out in pairs by selecting point 1-2 and 3-4. The
anatomical axes are drawn automatically going through the center
of the distances between the points.

You are in the function FSA by 3rd lines.

11
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The procedure for both axes is the same.

Select one of both functions and draw the first axis, afterwards the second. After you select the kind,
color and size of the line define the points 1, 2, 3, and 4. The points 1, 2, 3, and 4 are intersection
points of the third lines and the bone outline.

You are in the snap-to-point mode.

j m A L Define 1. of 4 points FS4 with 2rd-lines

A= 21| B Exit function
widu| [: Element or Line

Le To click on the first point (1), use the left mouse button.

R To exit the function, use the right mouse button.

M Element or line is preinstalled as snap to function.
wmgiAa L. Define 2 of 4 points FSa waith Jrd-hnes
4=ili=p| F: Back
Wiy M Element or Line

Le To click on the second point (2) , use the left mouse button.

R To exit the function, use the right mouse button.

M Element or line is preinstalled as snap to function.
4 A L: Define 3. of 4 paointz FS& with 3rd-lines
4=i1:1i=p| F: Back
widiu| b Element or Line

Le To click on the third point (3), use the left mouse button.

R To exit the function, use the right mouse button.

M Element or line is preinstalled as snap to function.
K4 A L: Define 4. of 4 points F5& with 3rd-lines
4=:l:I:=¢| F: Back
widiu| b Element or Line

Le To click on the fourth point (4) , use the left mouse button.

R To exit the function, use the right mouse button.

M Element or line is preinstalled as snap to function.

The anatomical axis is drawn automatically.

Repeat this procedure in the same way for the tibial anatomical axis.

Step 12 Define preoperative dimensions
T Requirements: All joint centers and both anatomical axes
Preoperative dimensions are shown. ) )
Ehrtaabagus Result: The preoperative mechanical axes and the center
Arazerma (FE pajasand daia line are automatically inserted and are shown as a preview

together with all relevant values.

Scheme and abbreviations:

m= mechanical a= anatomical
D= distal P= proximal
F= femur T= tibia
A= angle/axis
NSA Neck Shaft Angle (= CCD-angle)
KJL-F Knee Joint Line—Femur (proximal knee base)
KJL-T Knee Joint Line—Tibia (distal kneebase)
JLCA Joint Line Conversion Angle (angle between KJL-F and KJL-T)
AMA Anatomical Mechanical Angle (angle between anatomical and mechanical
axis)
ACA Angle of Correction of Angulation (center of the maldisposition, valid for the
module Osteotomy Il only)
RDA Real Deformity Angle (Real angle of the maldisposition, valid for the module

Osteotomy Il only)

12
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The nomenclature of all values as Dror Paley Standard Measurements
Description of the normal values:

MNSA = 130° )
(1241357 mLPFA = 30
(8595
alPFA = 84
(B0=E9°)
alDFA = B1°
(79837
mLDFA = 88°

JLCA =27

1%-3% rmedial
MPTA = 870 3| ': )

(55907

kAl = 10mm medial
[3-1Fmim)

mLDTA = 89°
\/—, (86927

[ - e S
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Actual preoperative dimensions:

center line 853.19mm
e MAD 53.1mm

mLPFA: 104.2° (=) ::ijﬁED Frr

Amla: 550 (

mLOF & 105.7° (=h)

JLCAD 035 medial (=)

FSA-mTA:  -10.3° (=N
mF&-mTA:  -18.8°

MLDTA: 105.4% (=R M

—_

mhAPTA: &7F.35°

When activated, the function Preoperative dimensions and the preview with all relevant dimensions
are attached to the mouse pointer.

K 4A| L. Destination point b eazure femure AF
4= L= B: Ewxit function
it b Free

Le To place the graphic to the requested position, use the left mouse button.

R To return to the Osteotomy tool, use the right mouse button.

M Define the position of the point Free of your choice.

The preoperative dimensions belong to your planning and are important for further judgments and
documentation.

Note: Position the objects on the left next to the x-ray. This leaves enough space for the previews of
the postoperative joint situation on the right side next to the x-ray.
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Step 13 Osteotomy Basics |13

I !I EI FI I!m!l i I! Id".l ! !! ! - . . .
Osteotomy Requirements: All joint centers and both anatomically axes
ey must be shown.

Result: The postoperative situation is simulated in a
preview. The mechanical and anatomical axes are shown
as well as the center line. The Orthopaedic Application
calculates the resection angle automatically if possible.
Otherwise an angle of 0 degree is shown.
center line 853.19mm
MAD = 53, 1mm

19,90mm longer
" jkulicz: 573.09 mm

19.90 mm (langer)
@80 mm

mLPFA; 103.1°

AMA 9.8 (=)

mLDF & 87.0°

JLCA: 0.38° medial (<M

FSA-mTA 8.7° (=N

mFA-mTA: -0.1° miPTA: 87.3°

mLDTA: 105.4° (=1)

Without (N) = normal

Value

(> N) = above Normwert
(<N) = Dbelow Normwert
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Step 13a Osteotomy single resection only

Note: First, draw the base line for the resection on the desired position. It is up to you where you
place the basic line. The Orthopaedic Application calculates the postopreative result to achieve the
optimal situation of axes.

You can accept the result or make your own manual calculation to determine the position of the
center line yourself.

The Orthopaedic Application allows you to make as many previews as necessary or required.

You also can calculate two osteotomies instead of one. This is described with Step 13b. We start
with the base line.

KA L 1. of 2 points of interzection ine Osteatomy ool
uil:lim| R Evit function Attention: Ostectarny an the origingl and NOT an a previewl
ik M Free

Attention: draw the resection lines always on the x-ray, NOT on a preview!

Le To place the first point of the base line (1) , use the left mouse button.
R To go to the Module tool, use the right mouse button.
M Define the position of the point Free of your choice. -
| K4A| L 2 of 2 points of intersection line [steatomy tool
il B Back Attentior: Osteatarny on the anigingl and NOT ar a previgwl
¥idN| M: Free
Le To place the second point of the base line (2) , use the left mouse button.
R To return to point 1, use the right mouse button.
M Define the position of the point Free of your choice.

An auxiliary line is attached to the mouse pointer. Place the mouse pointer perpendicular to a
position that defines the rotation center of the angle. For an open wedge (refer to picture below)
place the mouse pointer as shown here with point 3 above the basic line.

For a closed wedge place the mouse pointer perpendicular below the basic line.

Note:

Point 3 above the basic line means:

the correction angle opens proximal to the basic
line.

Point 3 below the basic line means:

the correction angle opens distal to the basic line
The rotation center of the angle is placed always
perpendicular to the auxiliary line on the basic
line.

Open Wedge/Closed Wedge

With the position medial or lateral to the
anatomical femoral/tibial axis you define open or
closed wedge.

13a
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The preview of the postoperative result is automatically attached to the mouse pointer.

K44 L Rotation center O steatorny boal
i L:wy| F: Back Attention: Osteatary on the ongingl and NOT an a preview!
i) M: Free
Le To define the rotation center of the angle (3)and open or closed wedge, use
the left mouse button.
R To return to point 2, use the right mouse button.
M Define the position of the point Free of your choice.
w4A| L: Dezstination point Czteotarmy bool
4= :E=| F: Exit function
widu| M Fres
Le® To place the preview on the desired position left side next the x ray, use the
left mouse button.
R To return to the Osteotomy tool, use the right mouse button.
M Define the position of the point Free of your choice.

The preview is placed temporary.

You now have the following options:

a) Finally accept it _

b) Manually correct it | Waz o e |7|
c) Delete it and start again with the basic line.

K 4iA| L. Grab point Oztentormy ool
4=z F: Accept/Reject planning Freszz retum to accept planning
Wi M Free

Le To manually correct the angle by rotating the femur, use the left mouse button.

Grab the femur at a position of your choice. and rotate it. All angles change
and the values are shown.

Le To confirm the changed result, use the left mouse button.

This procedure can be repeated many |
times: grab, rotate, and place.

Re To open a window to
select, use the right
mouse button.

Le Com_‘lrm with apply you e
confirm the preview,
with reject you delete
the preview and return

to the Osteotomy tool with back you can manually change the result again.
An open wedge osteotomy is proceeded and shown.

Note
To calculate and show many previews it is not necessary to delete the previous previews.

Caution: To proceed a new intersection line at the same areas before the previous intersection
has to be deleted on the original image. Afterwards, continue with Step 13.

This procedure can be repeated many times.
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Requirements:

All joint centers and both anatomically axes must be shown.
Result: The postoperative situation is simulated in a
preview. The mechanical and anatomical axes are shown

as well as the center line.

Center line:  580.69 mm
2780 mm (Jonger)
).r-a--\.._‘
.
e Osteotomy

Angle 13,37

mLPFA; 90.9° %

Center line and
mechanical axis

Amd 87°

-
-
-
[
u
u
u
[
=
n
n
n
-
n
n
n
u
u
n
n
-
L)
-

2. Osteotomy

mLDOFA: 87.0°
Angle 19,0°

JLCA: 0.38° medial (<N)

FSA-mTA: 8.B°

mFA-mTA: -0.1° mMPTA; 87.3°

mLDTA: 105.4° (=)

""""""
T

The Orthopaedic Application calculates the resection angle automatically if possible.
Otherwise an angle of 0 degree is shown.

Caution:
For an optimal calculation of a double osteotomy you must start the first resection on the

proximal femur.

For a tibial double Osteotomy you start the first resection on the distal tibia.

The reason is the rotation center of the mechanical axes.
The longer the distance between the kneebase line and the resection line the shorter the rest of the

axis and the bigger the angle. A large size of an angle may occur, for example, 85°.

NOTE: All resections are realized only on the x-ray.
If is was done by mistake on a preview the calculated angle will be 0° or another unlikely result.

Center line: 800,69 mm
27 .50 rar {longer) mLDFA: 87 0°
2. Osteotomy

Angle 19,07

1. Osteotomy
Angle 13,3°

mLPFA: 90.9°
LCA: 0.36%

Detail first resection detail second resection

Step 13b Osteotomy double resections |13b
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First, draw the base line for the resection on the desired position. It is up to you where you place the
basic line. Afterwards the Orthopaedic Application calculates the postopreative result to achieve the
optimal situation of axes. The angle for an optimal result is not possible in this case. This is the
reason EndMap indicates an angle of 0°.
You correct it manual with your required angle.

K4A L 1. of 2 points of intersection line (steatomy kool
ez B Exit function Aittention: Osteatomy on the original and MOT on a preview!
i) : Free

Le To place the first point of the base line (1) , use the left mouse button.

R To go to the Module tool, use the right mouse button.

M Define the position of the point Free of your choice.
K4A| L 2 of 2 points of intersection line [Dsteotomy tool
i | F: Back Attention: Dsteatomy on the onginal and NOT on a preview
Wik M: Free

Le To place the second point of the base line (2) , use the left mouse button.

R To return to point 1, use the right mouse button.

M Define the position of the point Free of your choice.

An auxiliary line is attached to the mouse pointer. Place the mouse pointer perpendicular to a
position that defines the rotation center of the angle. For an open wedge (refer to the picture below)
place the mouse pointer as shown here with point 3 above the basic line.

For a closed wedge place the mouse pointer perpendicular below the basic line

Note:

Point 3 above the basic line means:

| the correction angle opens proximal to the basic
line.

Point 3 below the basic line means:

the correction angle opens distal to the basic line.

The rotation center of the angle is placed always
perpendicular to the auxiliary line on the basic line.

Open Wedge/Closed Wedge
With the position medial or lateral to the anatomical
femoral/tibial axis you define open or closed wedge.

w4 A L Rotation center Dztentomy tool
e |:l| F: Back Aittentian; Ostectomy on the onginal and MOT on a preview
Wb M: Free

Le To define the rotation center of the angle (3) , use the left mouse button.

R To return to point 2, use the right mouse button.

M Define the position of the point Free of your choice.
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The preview is attached automatically to the mouse pointer. Place the preview on the desired
position. The angle of correction is probably 0° in case no optimal calculation was possible.

mLPFA; 104.4° (=N}

Angle: 0.0°

Grab the preview at any place around the hip head to turn the osteotomy up to a desired angle (here
for example, 10°).

K 4:A| L. Grab point Ostentorny ool
d=il::=p| F: Accept/Reject planning Frezz retumn to accept planning
Wik ki Free

Le To manually correct the angle of correction, use the left mouse button. Grab

the femur at any place and turn the angle up to the desired size (here for
example, 10°). All changing values are shown simultaneously.

Le To confirm the result, use the left mouse button.

This procedure can be repeated many times.
Re To make the selection appear, use the left mouse button.
Le To select Apply, use the left mouse button.

/ |
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Caution: To proceed the second resection return to the original image and place the second
basic resection line on the distal femur. You do the second resection the same way as the first

resection.

NOTE: Depending on the preoperative situation and the first osteotomy (here on the proximal

femur) always tries automatically to achieve the optimal position of the center line.

K42 L 1. of 2 points of intersection line O steatarny toal
ik B Exit function Attention; Osteatomy on the orignal and NOT on a preview
¥4 M Free

Le To place the first point of the base line (1) , use the left mouse button.

R To go to the Module tool, use the right mouse button.

M Define the position of the point Free of your choice.
KA L 2 of 2 points of intersection line Olzteatarmy toal
L] B Back Attention: Osteatomy on the original and MOT on a preview!
¥4 M: Free

Le To place the second point of the base line (2), use the left mouse button.

R To return to point 1, use the right mouse button.

M Define the position of the point Free of your choice.

An auxiliary line is attached to the mouse pointer. Place the mouse pointer perpendicular to a
position that indicates the rotation center of the angle. For an open wedge (refer to the picture below)
place the mouse pointer as shown here with point 3 above the basic line.

For a closed wedge place the mouse pointer perpendicular below the basic line

Note:

Point 3 above the basic line means:

the correction angle opens proximal to the
basic line.

Point 3 below the basic line means:

the correction angle opens distal to the basic
line.

The rotation center of the angle is placed
always perpendicular to the auxiliary line on
the basic line.

Open Wedge/Closed Wedge

With the position medidal or lateral to the
anatomical femoral/tibial axis you define
open or closed wedge.
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K4 A L. Rotation center O steotomy tool
=l B Back Attention: Osteatomy on the original and MOT on a preview!
¥idiN| M: Fiee

Le To define the rotation center of the angle (3), use the left mouse button.

The second preview is attached to the mouse pointer. Place it on the desired position.

The automatically displayed angle indicates the optimal result regarding best possible position of the
mechanical axes and the center line.

J wi4iAa] L: Destination point Osteatorny tool

4=:LI:I:=p| F: Exit function
Wit M Free

L ® To place the preview on the desired position left side next the x-ray, use the left
mouse button.

R To return to the Osteotomy tool, use the right mouse button.

M Define the position of the point Free of your choice.

The preview is placed temporary.

You now have the following options:

a) Finally accept it _

b) Manually correct it ¥ | Move center line |7|
c) Delete it and start again with the basic line.

If you do not accept the result, proceed as follows

K 4:A| L. Grab point Ostentorny ool
d=il::=p| F: Accept/Reject planning Frezz retumn to accept planning
Wiy M Free
Le To can manually change the angle, use the left mouse button. Grab the femur
at any place and rotate it. All changing angles are shown.
Le To confirm the result, use the left mouse button.
This procedure can be repeated many times
Re with the right mouse button a window appears, use the right mouse button.
Le with the left mouse button you select Apply.

Lbernebmen
Yerwerfen
Zurick

TLL]
ALY R

|:""‘""“.'

The complete Osteotomy with multiple resections is displayed on the screen.

i [F ke ans aka Step 14 Define measurements in mm
Measure angles For more information, refer to “Hip
_Measure distances | endoprostheses STEP 13 and 13a”’.

PlatezfAngles/Mails

-

14
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Further reading
Module Coxometry

D.Toénnis: Die angeborene Hiiftdysplasie und Huiftluxation im Kindes- und Erwachsenenalter
Springer Verlag, Berin, Heidelberg NewYork 1984, Kapitel 9- Allgemeine Réntgendiagnostik des
Huftgelenkes, S.104-147

(Beschreibung, Normwerte, weitere Literaturangaben )

Johannes Hellinger. Mel3methoden in der Skelettradiologie, Thieme Verlag 1995, ISBN 3131197013
Aus diesem Werk stammt die Mehrzahl der in mediCAD angegebenen Normalwerte!!)

Hilgenreiner H.( 1925) Zur Friihdiagnose der angeborenen Hiftgelenksverrenkung. Med.Klin. 21: 1385-
1388

Kleinberg S und Liebermann H (1936) Acetabular index in infants in relation to congenital dislocation of
the hip. Arch.Surg. 32: 1049-1054

Laurenson R (1959) The acetabular index. J Bone Jt Surg (Br) 41:702
Normalwerte aus
Hellinger 1995 (s.o0.)

Tonnis und Brunken 1968. Eine Abgrenzung normaler und pathologischer Hiftpfannendachwinkel zur
Diagnose der Huftdysplasie. Arch Orthop trauma Surg 64:197-228

Wilcinson J, Carter C.(1960) Congenital dislocation of the hip. The results of conservative treatment. J
Bone Jt Surg[Br] 42:669-688

Zippel 1971 Normal development of the structural elements of the hip joint in adolescence]
[Untersuchungen zur Normalentwicklung der Formelemente am Huftgelenk im Washstumsalter.]Beitr
Orthop Traumatol 1971 May;18(5): p255-70

Masafumi Hamma M.D., Glenn E. Lipton, J.Richard Bowen M.D. Alfred I.du Pont Institute, 1600
Rockland Road

Wilmigton, De 19803: The remodelling of femoral head deformity after primary Healing in legg-calve-
Perthes Desease.

Aktuelle Literatur (Beispiel)
Gotoh E; Tsuji M; Matsuno T; Ando M .Acetabular development after reduction in developmental
dislocation of the hip. Clin Orthop (United States), Sep 2000, (378) p174-82

Module Biometry

Babisch J., S. Blumentritt

Biomechanische Untersuchungen bei aseptisch gelockerten Hiifttotalendoprothesen und deren
Konsequenzen fiir die praoperative Planung der Huftalloarthroplastik.

Orthop. Praxis 28(1992) 424-430

Blumentritt S.

Biomechanische Bauprinzipien des menschlichen Hiftgelenkes in der Frontalebene.

Gegenbaurs morphol. Jahrb. 134(1988) 221-240

Blumentritt S.

Die Beziehung zwischen dem Gang des Menschen und dem Hiiftgelenkaufbau in der Frontalebene.
Gegenbaurs morphol. Jahrb. 136(1990) 677-693

Blumentritt S., J. Babisch, S. Sedlatschek, G. Langer
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Zur Bedeutung der Implantationsgeometrie einer HTEP fiir das Operationsresultat.
Hermsdorfer Technische Mitteilungen 81

John F.J., Fisher P.E.
Radiographic determination of the anatomic hip joint center - A cadaver study.
Acta Orthop. Scand 65 (5) (1994) 509-510

Pauwels F.: Atlas zur Biomechanik der gesunden und kranken Hiifte.
Springer-Verlag 1973

Ranawat C.S., Dorr L.D., Inglis A.E.
Total hip arthroplasty in protrusio acetabuli of rheumatoid arthritis.
J.Bone Jt. Surg. 62-A (1980) 1059-1065

Yoder S.A., Brand R.A., Pederson D.R., Gormann T.W.
Total hip acetabular component position affetcs component loosening rates.
Clin. Orthop. 228 (1988) 79-87

Aldinger G., A. Fischer, B. Kurtz: Computer Assisted Manufacturing of individual Endo-prostheses
(Preliminary Report). Arch. Orthop. Traumatol. Surg. 102 (1983) 31

Babisch J., S. Blumentritt: Biomechanische Untersuchungen bei aseptisch gelockerten Huft-
totalendoprothesen und deren Konsequenzen fiir die praoperative Planung der Huftalloarthroplastik.
Orthop. Praxis 28 (1992) 424-430

John F.J., Fisher P.E.
Radiographic determination of the anatomic hip joint center — A cadaver study
Acta Orthop. Scand 65 (5) (1994): 509-510

Hughes L.O., Aronson J., Smith H., S.
Normal radiographic values for cartilage thickness and physeal angle in the pediatric hip.
J Pediatr Orthop. 1999 Jul-Aug; 19(4): 443-8

Armstrong C.G. et al.
In vitro measurement of articular cartilage deformations in the intact human hip joint under load.
J Bone Joint Surg Am 1979 jul; 61(5): 744-55

Jonsson K. et al.
Precision of hyaline cartilage thickness measurements
Acta Radiol. 1992 May; (3): 234-9

Bruckl R. et al.
The growth of the juvenile hip joint. A planimetric study of X-ray films
Arch Orthop Trauma Surg. 1979 Jan 29; 93 (2): 149-59. German.

Gershuni D.H. et al.
Arthrogaphic findings in Leg-Calve-Perthes disease and transient synovitis of the hip.
J Bone Joint surg Am. 1978 Jun;60(4): 457-64

Armstrong C.G. et al.
Thickness and distribution of human femoral articular cartilage. Changes with age.
Ann Rheum Dis. 1977 oct; 35(5): 407-12

Cheng J.C. et al.
Ultrasonographic hip morphometry in infants.
J Pediartr Orthop. 1994 Jan-Feb; 14(1): 24-8

Nahum H. et al.

Calcification of the hip cartilage in infants
Ann Radiol (Paris). 1968; 11(5) : 288-97. Mutilingual, No abstract availabel
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Wierusz-Kozlowska M. er al.
Normal values of some parameters determining congruency of the hip in the radiographic image.
Chir Narzadow Ruchu Orthop Pol. 1996; 61(4): 365-9. Polish

Hulth A. et al.
Osteoarthrosis and late growth
Clin Orthop. 1995 Apr; (313): 159-68

Hodler J. et al.

Width of articular cartilage of the hip: quantification by using dimmed-suppression spin-echo MR imaging
in cadavers

AJR AM J Roentgenol. 1992 Aug; 159(2): 351-5

Yao J.Q. et al.
Ultrasonic measurement of the thickness of human articular cartilage in situ
Rheumatology (Oxford). 1999 Dec; 38(12): 1269-71

Wayne J.S. et al.
Measurement of articular cartilage thickness in the articulated knee
ANN Biomed Eng. 1998 Jan-Feb; 26(1):96-102

Fredensborg N.
The CE angle of normal hips
Acta Orthop Scand. 1976 Aug; 47(4):403-5

Kurrat H.J. et al.
the thickness of the cartilage in the hip joint.
J Anat. 1978 May;126(1):145-55

Shepherd D.E. et al.
Thickness of human articular cartilage in joints of the lower limb
Ann Rheum dis. 1999 Jan;58(1):27-34

Eckstein F. et al.
Quantitive analysis of incongruity, contact areas and cartilage thickness in the human hip joint
Acta Anat.(Basel). 1997; 158(3): 192-204

Fredensborg N. et al.
The joint space in normal hip radiographs
Radiology. 1978 Feb; 126(2): 325-6

Reis P. et al
Are radiological joint space width of normal hips asymmetrical?
Ann Rheum dis. 1999 Apr; 58(4): 246-9

Adam C. et al.
The distribution of cartilage thickness within the joints of the lower limb of elderly individuals
J Anat. 1998 aug; 193(Pt2): 204-14

Loder R.T., Farley F.A., Hensinger R.N.
Physeal slope in Perthes disease
J Bone Joint Surg Br 1995 Sep; 77(5):736-8

Gotia D.G., Ardelean M., Galan L., Gotia G.
Surgical treatment in osteochondritis of the femur head in children
Rev Med Chir Soc Med Nat lasi 1993 Jan; 97(1):415-8

Huang M.J., Huang S.C.
Surgical treatment of severe perthes disease: comparison of triple osteotomy and shelf augmentation
J Formos Med Assoc 1999 Mar; 98(3):183-9

Dutoit M., Zambelli P.Y.
Simplilfied 3D-evaluation of periacetabular osteotomy
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Acta Orthop Belg 1999 Sep; 65(3):288-94

Module Osteotomy

Bar HF, Breitfuss H: Analysis of angular deformities on radiographs. J Bone Joint Surg 71-B (1989) 710-
711

Dutoit M, Zambelli PY, Simplyfied 3d-evaluation of periacetabular osteotomy. Acta Orthop Belg 65:3
(1999) 288-294.

Gateno J, Teichgraeber JF, Aguilar E: Computer planning for distraction osteogenesis. Plast Reconstr
Surg 105:3 (2000) 873-882.

Gladbach B, Heijens E, Pfeil J: Gradgenaue Umstellungsosteotomien an der unteren Extremitat durch
Fixateur-assistierte Marknagelung. 84. Tagung der Deutschen Gesellschaft fir Orthopéadie und
Traumatologie, Wiesbaden. Abstracts in Z Orthop 136 (1998) A35

Gladbach B, Pfeil J, Heijens E: Deformitatenkorrektur des Beines. Definition, Quantifizierung, Korrektur
der Translationsfehlstellung und Durchfiihrung von Translationsvorgaben. Orthopade 28:12 (1999)
1023-1033.

Green SA, Gibbs P: The Relationship of Angulation to Translation in Fractur Deformities. J Bone Joint
Surg 76-A ( 1994) 390-397

Green SA, Green HD: The influence of radiographic projetcion on the appearence of deformities. Orthop
Clin N Am 25 (1994) 467-476

Heijens E, Gladbach B, Pfeil J: Definition, Quantification and Corretcion of Translation Deformities using
a Long Leg x-Ray in the Frontal Plane. J Pediatr Orthop -B- 8 (1999) 285-291.

Kapandji IA: The Physiology of the Joints. 5th ed. Churchill Livingstone, New York 1987
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Abbreviations
a

A

ACA

ACE

ACE
ACE-angle

AC-Hilg

ACM
MZ

ACM-angle
AC-SZW

ACW
ACW-HL

ACW-SZ

aLDFA
AMA

aMLFA
aMPFA
BETADIFF

CCD
CE-angle
Center Line
D

FNA

FSA
FSA-mTA

HJC
HL
HPKI
HPKI

HW
HW

JLCA
KJL-F

KJL-T
KLDELTAOPT

Z3rr

mFA-mTA

Abbreviations - Module Osteotomy

anatomical

Angle/ Axis

Angle of Correction of Angulation (only for module Osteotomy Il, here not
relevant) (see Module Knee Endoprostheses)

angle according to Wiberg or CE angle = anterior center-edge angle (see
Module Coxometry)

angle according to Wiberg/CE-angle (see Module Coxometry)
(see Module Coxometry)

acetabular angle according to Hilgenreiner (if the Y-cartilage is open) (see
Module Coxometry)

angle according to Idelberger and Frank (see Module Coxometry)CCD angle

decentralized distance line used to calculate the hip index (see Module
Coxometry)
(see Module Coxometry)

acetabular angle (angle of sclerotic area of the roof of the acetabulum if the Y-
cartilage is closed) (see Module Coxometry)

Acetabular angle (see Module Coxometry)

Acetabular angle according to Hilgenreiner if the Y-cartilage is open (see
Module Coxometry)

Acetabular angle =angle of sclerotic area of the roof of the acetabulum if the Y-
cartilage is closed (see Module Coxometry)

anatomical Lateral Distal Femoral Axis (see Module Knee Endoprostheses)
Anatomical Mechanical Angle (angle between anatomical and mechanical axis)
(see Module Knee Endoprostheses)

anatomical Medial Lateral Femur Axis (see Module Knee Endoprostheses)
anatomical Medial Proxiamal Femur Axis (see Module Knee Endoprostheses)
Deviation of calculated direction of pull of the abductor muscles from their ideal
direction of action (see Module Biometry)

Centrum Collum Diaphysen angle(see Module Coxometry)

(see Module Coxometry)

Mikulicz (see Module Knee Endoprostheses)

distal (see Module Knee Endoprostheses)

Femoral neck axis (see Module Coxometry)

Femurshaftaxis

Femur Shaft Axis (anantomical) — mechanical Tibia Axis (see Module Knee
Endoprostheses)

Hip Joint Center

Hilgenreiner line (e.g. Ischoial Bone Line) (see Module Coxometry)
acetabulum-femoral head index according to Heymann and Herndorn (see
Module Coxometry)

Huft Pfannen Kopf Index (Englisch: acetabulu femoral Head Index) (see Modul
Coxometry)

Hip index according to Busse, Gasteiger and Ténnis (see Module Coxometry)
HUft Wert (englisch Hip Index) nach Busse, Gasteiger und Tonnis (see Module
Coxometry)

Joint Line Conversion Angle (angle between KJL-F and KJL-T) (see Module
Knee Endoprostheses)

Knee Joint Line — Femour (proximal knee base) (see Module Knee
Endoprostheses)

Knee Joint Line — Tibia (distal knee base) (see Module Knee Endoprostheses)
Direction of pull of the rectus femoris muscle in relation to the horizontal in an
ideal joint situation (see Module Biometry)

Large

Lateral (see Module Knee Endoprostheses)

mechanical (see Module Knee Endoprostheses)

Medium

Mechanical Axis Deviation (see Module Knee Endoprostheses)

mechanical Femur Axis — mechanical Tibia Axis (see Module Knee
Endoprostheses)
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Abbreviations - Module Osteotomy

Mikulicz
mLDFA
mLDTA
mLPFA
mMPTA

MZ

NSA

NSA
P

PNW
PENW

PNW/US
RDA

RREL
S
SZWITH

TL
TSA

us
VDS5ABD

VRECABD
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center line (see Module Knee Endoprostheses)
mechanical Lateral Distal Femoral Axis (see Module Knee Endoprostheses)
mechanical Lateral Distal Tibia Axis (see Module Knee Endoprostheses)

mechanical Lateral Proximal Femoral Axis (see Module Knee Endoprostheses)

mechanical Medial Proximal Tibial Axis (see Module Knee Endoprostheses)

decentralized distance line used to calculate the hip index (see Module
Coxometry)

Neck Shaft Angle /CCD angle (see Module Knee Endoprostheses)

Neck shaft Axis (see Module Coxometry)
Proximal

Acetabular inclination angle according to Ulimann(see Module Coxometry)

Pfannenneigungswinkel (engl. acetabular inclination angle (see Module
Coxometry)

acetabular inclination angle according to Ulimann (see Module Coxometry)
Real Deformity Angle (only for module Osteotomy I, here not relevant) (see
Module “Osteotomy II)

Resulting joint counterforce relative to body weight (see Module Biometry)
Small

Theoretical direction of the resulting joint counterforce in relation to the
horizontal (position of the sclerotic area) (see Module Biometry)

Traglinie (Center line) (see Module Knee Endoprostheses)

Tibia Shaft Axis (see Module Coxometry)

Ulmann Sharp (see Module Coxometry)

Ratio of lever lengths (vertical distance of directions of pull from the rotation
center) of the center of gravity of part of the body and the abductor muscles
(see Module Biometry)

Ratio of lever lengths (vertical distance of directions of pull from the rotation

center) of the rectus femoris and the abductor muscles (see Module Biometry)
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Welcome

Modules

Advantages

Documentation

The Orthopaedic Application provides you with a high-performance tool for the precise
planning of hip implants. The Orthopaedic Application enables you to work without film
at traumatological, orthopaedic and paediatric workstations.

The Orthopaedic Application supports you with the following modules:

¢ Hip Endoprosthetics for the systematic selection of prostheses and for planning
hip implants to ensure an exact fit

e Hip Biomechanics (Biometry) for biometrically perfect preparation of implantation

o Coxometry for precise measurement of clinically relevant hip data for children's
and adult’s hips

¢ Knee Endoprosthetics for optimum planning of operations with the aid of both
partial images and images of the whole leg in a standing position

e Osteotomy I for optimum planning of preoperative axis situation and simulation for
single and multiple osteotomies.

e Optional (described with this manual):
Osteotomy I for calculation and correction of complex deformities of the lower
limb as Dror Paley. This module will be delivered with a separate user manual.

The Orthopaedic Application offers the following advantages over other methods of
planning prostheses:

¢ Digital planning images and scan data are transferred from and sent back to
the DICOM image archive, optimizing your workflow.

e Preoperative biometric measurements can be taken with the greatest
precision with just a few clicks of the mouse.

A high standard of quality is ensured in preoperative diagnostics and
treatment planning.

e All of the manufacturers templates that you need can be chosen selectively
from a prostheses database. Prostheses can be adapted to the anatomical
situation with the greatest precision. This helps to avoid in advance the
danger of malpositioning, which can lead to premature loosening of the
prosthesis.

e The Orthopaedic Application handling is far better because the user guides it.
e The time involved getting perfect planning is very little. Several functions have
been optimized. Many single steps are now integrated into only one step.

e To work with the Orthopaedic Application is very similar to usual MS/Windows
programs.

e The user interface can be translated into nearly all languages.

e Orthopaedic Application can be used within the daily clinical workflow as well
as for scientific studies.

You will see just how quickly you can carry out the best possible planning with
Orthopaedic Application.

You can save the planning data as digital DICOM images in the database on your
workstation and transfer these to a central DICOM archive. As a result you are able to
retrieve the planning data quickly whenever necessary, for example for a follow-up or
for a demonstration in a patient consultation.

It goes without saying that you can also print out the plans on a printer.

All relevant legal requirements are met when you use Orthopaedic Application (in
Germany: SGBV5§136/137 ff.).
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System description

The Orthopaedic Application planning software can be installed on your PACS
System. The hardware requirements for these systems must be taken into account.

Intended use
The Orthopaedic Application is a program designed to help in the planning of surgical
procedures in the field of orthopaedics and allows proper assessments to be made of
geometrical changes in the lower extremities and therapeutic conclusions to be drawn.
After the entry of correct patient data, the Orthopaedic Application provides the
physician with additional information to be used in diagnosis which was previously
unavailable from the X-ray images, or only very imprecisely.

The Orthopaedic Application enables the user to relate various procedures commonly
used in medicine to precise measurements, thereby minimizing previous risks in
diagnostics or ruling them out altogether.

The Orthopaedic Application allows precise digital planning and documentation of
prosthesis implants and osteotomies on knee and hip joints.

Installing the Orthopaedic Application

Information about the installation of Orthopaedic Application are described on the
Installation CD

Legal information

The operating and application software used in this product is protected by copyright.
The software may only be used if it has been released by Hectec GmbH

Hectec GmbH reserves the right to make changes to the design, and therefore the
technical data, without prior notice.

Data protection
Data relating to individual persons is subject to data protection. Ensure compliance
with all applicable laws and regulations in your country.



Documentation - Conventions

Documentation

Orthopaedic Application

Conventions

The Orthopaedic Application User's Guide contains detailed information on how
Orthopaedic Application works and what functions it offers. You will find out how to
operate the Orthopaedic Application and how to use it effectively. It also gives you
many practical notes. A large number of illustrations help to clarify the working
procedures.

L:e Click the left mouse button in order to do the indicated step
R:e Click the right button in order to do the indicated step
Me Drawing mode, is preset, but can be changed if necessary

Warnings and safety information

To be able to use the Orthopaedic Application safely it is essential to read the User's
Guide carefully. We assume that the Orthopaedic Application will only be used by
expert personnel.

Warnings and notes are specially highlighted in the documentation.

NOTE:

This points out information on how to make best use of the equipment and the
software and other useful information.

CAUTION: This highlights circumstances or consequences to which you should pay
particular attention when working with the Orthopaedic Application.

WARNING:

This draws your attention to a situation or circumstances that can have serious
consequences for the patient.
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Basics

The Orthopaedic Application User's Guide, which you are currently reading contains
detailed information on how the Orthopaedic Application works and what functions it
offers. You will find out how to operate the Orthopaedic Application and how to use it
effectively. It also gives you many practical Notes. A large number of illustrations help
to clarify the working procedures.

Import of images

Original images

In order to plan prostheses with the Orthopaedic Application you can use digital
images of different origins and from various sources. Suitable images for planning
with the Orthopaedic Application are:

o DLR images (digital luminescence radiographie)
. SSD images (solid-state detectors)
. fluoroscopic images

DICOM images can be loaded from:

. databases

. other computers
. archives

o CDs

You can import images in various formats into your PACS System database:

. JPEG
. BMP
. TIFF

In addition you can scan in (digitize) film sheets by connecting your system to a
scanner.
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Image requirements

To obtain the best results in the Orthopaedic Application when planning prostheses

you should only use images that satisfy the following requirements:

. The images must have been produced in accordance with Orthopaedic
criteria.

. WARNING:
An indication of the scaling must be shown on the images (scaling sphere or

scale bar).

. The images themselves must be taken in a way that enables the viewer to
distinguish contrast and details.

. You should also optimize the windowing, for example—before loading the

images in the Orthopaedic Application.

NOTE:

On the PACS System workstation, you should aim for a lighter image appearance to
better emphasize the outlines.

NOTE:

The Orthopaedic Application can be integrated into nearly all PACS System
workstations as an add-on module. The procedures for loading and importing pictures
differ according to which workstation you are using.

Requirements for Osteotomy Il as Dror Paley

Either images showing part of the leg or x-rays in a standing position showing the
whole leg in an A-P (anterior-posterior) ray path are suitable for prosthesis planning
with the Knee Endoprosthetics module.

A number of images showing part of the leg can be combined to produce an image
showing the whole leg in the standing position.

Note:

Axial misalignment can only be calculated correctly if the image used for planning

fulfils the following requirements:

¢ A-Pimage showing one leg only (taken of both legs) or showing both legs in a
standing position with equal weight on the legs

e Hipjoint and ankle joint visible in full

e For calibration purposes, a lead scale (at the level of the longitudinal axis of the
femur) must be shown on the image. For the sagittal view as well at the level of
the longitudinal axis of the tibia.

¢ In order to use the module Osteotomy Il as Dror Paley special knowledge of the
principals are necessary. The training of the software requires this knowledge.
(For literature see Further readings at the end of this manual).
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Importing a DICOM image

In order to import DICOM images into the Orthopaedic Application:

Start the Orthopaedic Application.
On the vertical toolbar, click on the icon Insert images. -
The Image Tool appears, click on Load File

Select the drive and the directory where the image is stored.

Select the Dataformate DICOM Images (*dcm.) and click on the required file
name in the File column.

Open planning L3 ]x]
Lookin | =3 MFL o [ ol = kg
Image toal I{ce TS, 5863 2 mpl
Longies me Wa " ol
| BlVEC HEADANDGAD MRB 1 48,1 8640221 mpl
i T —
[ Hide alimages
Load file ... |j

Fibko nama: ng-.; g nght Vares _S0me mpl |
Faste clipbaard I Files o ypee | [meciCAD Plaening (" mpl) =] Cancal |

P
Ielete I

[Select scale mode) léi

Activate Auto under Preview.
Click on Open.

The selected image is automatically displayed and you are prompted to scale
the image.

Further information on this can be found under Scaling images

Importing other image formats from a file
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To import non-DICOM images into the Orthopaedic Application, proceed in the same
way as described under Importing a DICOM image.

Start the Orthopaedic Application.
On the vertical toolbar, click on the icon Insert images. -
The Image Tool appears, click on Load File.

Select the drive and the directory where the image is stored.

Select the Dataformate of the image you want to load and click on the required
file name in the File column.

Activate Auto under Preview.
Click on Open.

The selected image is automatically displayed and you are prompted to scale

the image.

Further information on this can be found under Scaling images.
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Importing images from the Clipboard

To import images that have been copied to the Windows Clipboard, proceed as
follows:

Copy the required images to the Clipboard.

Open the Orthopaedic Application.

Click on the Insert image icon.

The Image tool appears,

Select Paste clipboard.

Image tool

=

[ Hide all images
Load file . |

Faszte clipboard |

Delete |

P | [Select scale mode) }%'

. The selected image is displayed automatically and you are prompted to scale
the image.

Further information you find under Scaling images.

Scaling images
The images must be scaled so as to enable measurements to be taken true to scale
and to ensure that the prostheses will be inserted using the correct scale.

Warning:
You can only scale the images correctly if a scale bar or a scaling sphere was placed
in the image area when the image was taken.

The Orthopaedic Application offers you two methods of scaling:

e Scaling with the aid of a circle, for example when a scaling sphere is visible in the
image.

e Scaling with the aid of a distance line, for example when a scale bar is visible in
the image.

11
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Selecting the method

When you import a new image into the Orthopaedic Application, you are automatically
prompted to scale the image. To achieve greater accuracy, enlarge the part of the
image that contains the reference dimension by clicking on Zoom in or with the scroll
wheel of the mouse:

Image toal Activate the method that you want to use by clicking on
Ejj the appropriate button: Line or Circle.

[™ Hide all images

| Loadfile . | Scale by line

Paste clipboard | Ccale t|_lrl circle

[relete |

k| [Select zcale mode) |${

e ol Scaling with a line
To scale an image with the aid of a line:
ﬂ Click on the start and end points of the distance line
that you want to use, for example along the visible
[ Hide &ll images scale bar.
Enter the Length in mm and confirm this by clicking on
| Loadfile.. | Apply scale or Return.
Paste clipboard || Scaling with a circle
To scale an image with the aid of a circle:
Select two points on the outer edge of the scaling
Dizlei | sphere by clicking on them with the mouse.
,,| Scale by line Drag the circle open with the mouse so that it matches
the outline of the scaling sphere.
Scale to [mm} J—EI Fix the circle with another mouse click.
ipply scale | Enter the Length in mm and confirm this by clicking on

Apply scale or Return

Warning: The steel ball supplied with the Orthopaedic
Application has a diameter of 30 mm.

Correct scaling

If you want to correct the scaling later, proceed as follows:
o Activate the function Images of the horizontal tool bar.
e The Image tool is shown. Click at any point on the inserted image.
e The function Select scale mode is activated.
e Go on as described above.

12
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Complete planning data

CAUTION: This is mandatory for legal reasons.

In order to calculate geometrical parameters and for documentation purposes,

information is required about the patient and the physician carrying out the planning.
When a new image is loaded, a mask is generated automatically and if available the
information about the patient will be taken from the image’s DICIOM header. You will

have to add some information yourself.

This mask appears automatically whenever you want to save the Orthopaedic

Application planning.

o zl
Patient/Doctor |
Flanning infa ... Mame
a I ame: W
k| Hip-Endoproztheses = =l
Descriptior: [mediCAD planning

7 ”E‘T"' "fﬂj’&i}"‘x i Date: [02:17.2002

- Femoral outlines

- Pelviz outlines . Patient

Leg length correction Narme:

Lefins fyn g carier BtiontiD

o - tient-[0:

- Circle by 3 points —

- CCD-angle Bitthday: |

- Free Becording date: I

Inzert cup oo —

Inzert zhaft e

Select length of head weight [KG) I

Rezection Sex

Repozsition of zhaft/prozsthesesz

Araserms Sk olais

- Meazure angles

- Measure distances 0k | Abbrechen | Obemehinen

Warning: Choose a name that ensures an
unambiguous connection between the

patient name and date of birth.

Incorrect assignment between the drawing
and the patient can have serious
consequences.

planning data and the patient, for example:

If you save the planning, you are
automatically required to prove
and complete the Planning
Information.

Check the planning information and make any necessary additions like your name.

Details of the height and weight of the patient are essential for hip biometry.
For hip endoprosthesis you have to specify the side on which the prosthesis is to be

inserted: left or right.

CAUTION: The data entered in this window from the DICOM header should only be
changed in exceptional cases, for example if you want to save the planning image in a

knowledge database.

If you do change the data, when it is returned to the local database on your PACS

System a new series is created.
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Correct planning information

14

If you want to correct any data later:
Click on Planning Information of the Modules tool.

The dialog window Planning Information is shown.
Correct or complete the data as described above.

After prostheses templates are inserted, a mask Implants is generated in which all
prostheses data are taken over. Only the final templates are documented.

This implant information includes as well other data like ordering numbers or additional
technical information about the inserted prostheses.
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Printing and saving

Printing

Saving

Printer settings

Saving

You can print and save the results of your planning at any time when you are using
the Orthopaedic Application.

You specify the printer that you want to use and the paper format in the print setup.

Before starting printing you can choose from a number of other, Orthopaedic
Application-specific, options for processing the print job.

To continue your work at a later date or if necessary make corrections, save the
planning drawing as an mpl file in the file system on your PC.

When planning is completed, transfer the planning image to the database on your
PACS System workstation.

NOTE: When the data is transferred to the database on your PACS System

workstation, the graphical objects such as outlines, prosthesis templates and text are
permanently integrated in the images and can no longer be changed.

The printers available for printing are those that are installed at your workstation.

—— - Activate with the Icon Print of the Horizontal Toolbar the Print area tool.
Choose the Print setup and select your settings.

For further print options, refer to the Horizontal Toolbar. See Print.

Saving as mpl and as DICOM

There is a basic difference between images in the Orthopaedic Application format mpl
and a final DICOM image.

mpl

To continue work on or correct the planning drawing at a later date, you need to save
the drawing as an mpl file.

Note: The planning data is stored on the hard disk of your PC. It is not stored in the
database of PACS System application, however.

DICOM

Final plannings should be transferred to the local database on your PACS System
Note: When a drawing is transferred to the local database, the outlines, templates,
and text that you have entered are permanently integrated into the image and can no
longer be changed at a later date.

Both methods to save are described in Horizontal Toolbar, see Save
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Printing and saving - Complete planning data

Transfer drawing into the database of a PACS System

After completing planning, you can transfer the planning image to the local database
on your PACS or RIS System.

To do this, save the image in DICOM format in an export directory, where it is
retrieved automatically and saved in the database.

You can then make use of the advantages of DICOM communication and send the
planning image in digital form to wherever it is required, for example the operating
theatre. You can also transfer the image to a DICOM long-term archive.

NOTE:

When a drawing is transferred to the local database, the outlines, templates and texts
that you have entered are permanently integrated into the image and can no longer be
changed at a later date.

Transfer drawing into the database
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Choose in the Menu bar File and the function Export as DICOM/Image.
The Export as Image dialog window is displayed.
The export directory is already selected when preset. If not, select it.

Export as DICOM / Bitmap 2]x]
Save in |_s Dicom -vJ - = EF=
EW clem
File narme: Longleq right%arus_E0mm)|
Sawe as type |D\COM Image - uncompressed (*.dom) j Cancel
v

" Check the Planning Information and confirm with OK.

" Type in the file name that you want to use. You should only accept the default
file name "New Image" if you want to overwrite the existing drawing.

" Drawings contained in this directory have normally not yet been saved in your

local database.

" Do not change the file type DICOM uncompressed.

" Click on the Save button.

" A confirmation query alerts you if a file of this name already exists.

" Respond to this confirmation query with No if you do not want to overwrite the
existing drawing, or click on Yes if you do want to overwrite the drawing.

" The drawing is saved as a DICOM image.

] Select File Exit from the menu to exit the Orthopaedic Application.

" You are asked if you want to save the drawing as an .mpl file.

. NOTE: drawings that have been saved as .mpl files will still be available later
for modification in the Orthopaedic Application.

] Confirm the message as required by clicking on Yes or No.

= The Orthopaedic Application is closed.



Printing and saving - Delete drawing

Saving onto your PACS System

Together with the DICOM image all information about the patient, the inserted
prostheses and all drawings are saved.

On your PACS System, the planning image is automatically transferred to the local
database as a new series for the patient in question, and is subsequently deleted from
the export directory.

The contents of the database are managed in the Patient List.

Delete drawing

Drawings that you no longer need can be deleted from your hard disk by using the
MS/Windows-Explorer.

Deleted is the .mpl file, not the DICOM image that you may have transferred to the
local database in the meantime.
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Working with the Orthopaedic Application - Screen layout

Working with the Orthopaedic Application

Screen layout

The Orthopaedic Application screen is divided into the following areas:

Title bar and menu bar

The title bar shows the name of the program. If you have already saved your
planning drawing at least once before, the name of this is also displayed.

From the menu bar you can activate various general functions, for example the
Orthopaedic Application settings.

Note: the Orthopaedic Application is delivered with effective presets. If you lost
the presets, a new installation of the Installation CD is recommended.

Horizontal and vertical toolbars

The Horizontal Toolbar contains the icons for find the general functions that are
available to you in all modules.

Module and Function Bar

Display area

Information area

18

This guides users through the work routines step by step.

The function tools are automatically opened when activating a function.
. Still open steps are dimmed

3 Finished steps are not dimmed

. Step with several options are in italics

. Steps, which you can not activate are in light grey

The loaded image is displayed in the display area, where you also edit it.

You may divide the display area in several windows. In one of them you edit with
a zoom while you see the image overview with the other window. Changes are
automatic transferred.

Bew Window

Ovetlap For Settings look to the Menu Bar under Window
Horizontally The active window has a blue title bar.

Werkically

Arrange Swmbols

1 mediCAD]
;. Zkolk prae_m_kantur.mpl: 1
v 3 kolk prae_m_konkur, mpl: 2

The information area provides information that makes it very easy for you to work

with the Orthopaedic Application. For example:

. in this area the function tool guides you step by step through all the
procedures

. the coordinates of the mouse pointer are shown

o you will find the buttons for moving the displayed image segment



Working with the Orthopaedic Application - Screen layout

. SIIF]
Title bar and menu bar——# o st st fenze : _
Deld& Fy b MK o HED R & — & { atae O3 Y H 3|

Horizontal

Module- an
tool area

Image display area

Information area—\ﬁ%_ & ==
The tool area

The tool guides you step by step through all the functions: The step that you have to perform next in
order to successfully complete the procedure is shown in the Information area (lower screen area).

KA L first point Contours
i :l=| R Cancel
Wi M Free

L: next action with left mouse button

R: next action with right mouse button

where to use the right mouse button:
back means 1 or more steps back
cancel means finish the actual function
finish selection means finish selecting elements
M Drawing mode, each function has a reselected mode

To change the mode, use the keyboard. Except the mode Free all modes are snap to modes.

Note: Take care that the shift key is not activated for setting the mode you
want to work with

Key E End points—position points on end points, for example end of
lines, E is a snap to element mode or end of an element

Key F Free mode—position points anywhere you choose

Key L Line/Element—position points on lines of elements, for example on
a pelvis line or femur outline, L is a snap to line mode

Key M Midpoint—position points on midpoints of lines etc., M is a snap to
mid mode

Key P Point—you can only position points on defined points, like center
point of a circle or a cup or a neck of prostheses , P is a snap to
mode

Key S Intersection—you can only position points on intersections

19



Working with the Orthopaedic Application - Planning overview

More short keys

Note: for setting the mode you want to work with take care
that the shift key is not activated

Key h Half size of the image, no icon available for this function
Key a Full size of the image, same function as this icon :E:
Key w To enlarge a certain section

of an image you define a window with the mouse
same function as this icon

Key c Deletes elements, same function as this icon '?{
Key u Deletes the latter step you have done, same function as this
icon
)
| o o |

Key shift u One step forward, same function as this icon

T 1 smaller size of a prostheses

l 1 larger size of a prostheses

- Zoom smaller

Q &

+ Zoom large

— rotates objects anti clock wise

<« rotates objects clockwise

Planning overview

In order to plan and document the surgical procedure with the Orthopaedic Application
you follow the general procedure described below:

1. First load the image that you want to use for prosthesis planning into the
Orthopaedic Application. Alternatively you can load a planning image saved
previously in order to edit it further.

Then you have to scale the image. This is essential for the Orthopaedic
Application to be able to insert the selected prosthesis true to scale and to
determine the correct dimensions.

Check and complete the Planning Information.

Then you select the required processing module and perform the necessary
editing steps.

The steps are listed in the Modules assistant and are listed according to your
used work routine.

still open steps are dimmed

finished steps are not dimmed

step with several options are in italics

steps, which you can not activate are in light grey

wn

Modules are

Hip Endoprosthetics for targeted prosthesis selection

Hip Biomechanics /Biometry to ensure that implantation is perfectly
prepared with respect to biometric criteria

Knee Endoprosthesis for optimum planning of knee prostheses
Coxometry for precise measurement of clinically relevant hip parameters
Osteotomy [ for optimum planning of axis correction

Osteotomy Il for calculation and correction of complex deformities of the
lower limb as Dror Paley. This module is delivered with a separate manual
and needs additional training.

20



Working with the Orthopaedic Application - Planning overview

When you choose a function or a step the Tool Assistant according to the
function opens and shows all options you may have with that specific function.
For example:

You draw outlines of femur or tibia—the Contour Tool opens

Contaur toal

N I RGE |
[T T
You can choose colors and size for your line,
W_H_H_”_”_IJ_IJ_IJ the kind of line like spline or Polyline, the

number of intermediate points (preset with 6

Interpolation points), and the group to which the line
b| Spline [natural] H should belong to like femur-outline or pelvis-
: outline.
Intermediates

E |E|A Later on you can fade out or fade in if you

- - temporarily don’t need the line or contour.
Feject lazt point |

For nearly each function the Orthopaedic

Giroup t'-'r'f _ «| Application offers you the special tool for
» | Pelviz outline ap H your convenient use.
[ Hide group

You may skip steps that you do not want to follow. You may follow steps in
another sequence than listed.

You cannot follow steps, which are light grey and not activated. Those steps
need a function selected. After you have deleted a step/Function it will be
listed dimmed again.

You may also use functions in your Horizontal Toolbar without using the
Module tools

4. Define dimensions relevant during the operation.

5. Finally print or/and save as mpl or DICOM.
When planning is completed you can transfer the planning image to the
database on your workstation.

21



Often used functions - Delete elements

Often used functions

Delete elements

Procedure:
Click on Delete

|

K 4 A L: Delete element or define first corner of area Contours
4= Izli=p| F: Back
widiu| b Element or Line
Le With the left mouse button, select the element you want to move.
or
L Use the mouse to drag open an area covering the required image section.

Note: With Single Items you can also delete labelling of prostheses.

Move, copy and rotate elements and prostheses

For example

The prostheses must be fitted in the cup in such a way that the center of rotation of the prostheses
head and the cup center are congruent.

Pre-position Post- position

3 Halsdrehpunkt
c 1 Femurkont

Pfannefdrehpunkt 9

Prothese

4 Pfannendrehpunkt

Procedure

Click on Move EE

42| L: Select element or define first corner of area b owe
izi=| FB: E=it function

4| M Elernent or Line

Le With the left mouse button, select the elements you want to move or drag a
window around them with the mouse pointer, e.g.
1st. element is the prostheses
2nd. element is the femur outline

KA
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Often used functions - Changing text

KA L Select element or define first corner af area b o
4= L= F: Finizh selection
| b Element or Line

Re With the right mouse button, finish the selection process.

Note: the selection of all elements to be moved has to be finished in order
to go on with the procedure.

k4 A| L Grab point bowve
1| B Exit function
Wit M Free
Le Wwith the left mouse button, select the reference point, use the center point of the
prostheses neck as a grab point.
M With mode Free you can position the cursor anywhere you choose.
Note:

press key P and change to mode Point. Drawing near to it, you can snap to the
center point of the prostheses neck.

The selected elements (e.g. the femur contour with the prostheses are connected) can be moved

the mouse and rotated by pressing the key «— or —.
For changing the size of the prostheses press the keys 1 or |.

K 4:A| L. Destination paint b ove
=i l:lmp| F: Back
Wi M Free
Le With the left mouse button, select the destination reference point, the center

point of the cup. Align the selected objects in such a way that the point of
references coincide.

Re With the right mouse button you go back to the Module too.
M With mode Free you can position the cursor anywhere you choose.
Note:

Press key P and change to mode Point.
Drawing near to it, you can snap to the rotation point of the cup.

Changing text
Existing text, also automatically inserted text can be changed, moved and rotated.

) . apc
Click on Edit text
KA L Select text to edit Edit test
i | B E it funchion
¥idy| b: Element or Line

Le With the left mouse button select the text.

Le With the left mouse button pickup the text, move, rotate it.
Le With the left mouse button set it at the new position.

R With the right mouse button you quit this function.

Change existing text

abe

Select this function, click on the text you want to change or modify, the text tool opens automatically.
Go to the text in the text tool and change it.

With the same function you can shift or rotate the existing text by clicking twice on it.
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Often used functions - Write new texts

Write new texts
+
abc
With the editor of the text tool, write and place your text.

Zoom Pan

)

Description of the function

When activating this icon (even while working in another function) you can grab and move the
complete image.

You do not need to quit the function you were working with before. Use the Zoom Pan in addition to
the other function.

NOTE: When you finished you have to quit the Zoom Pan with the right mouse click.
Subsequently you continue working with in the module.

NOTE: At the same time you move the image, you can enlarge or scale down the image by
scrolling the mouse wheel

Procedure:
Activate the icon and proceed according to the order in the information area.

j K4 AL Grab pont Zoom Pan
o | LB _E it Funichion
WA M Free
Le With the left mouse button, take the image /element and move to the required
position.
®4A L Destination paint I Zoom Pan
=L == i
Wi M Free
Lo With the left mouse button, position the image at the destination.
Re. With the right mouse button you quit the function.

NOTE: This function interrupts the procedure of all actual functions you are
working on. In order to get back to the previous function you always have to exit
the Zoom Pan with the right mouse button. Only then can you go on.
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Often used functions - Insert a prostheses

Insert a prostheses

kodules

b acro tool

| Planning infa ... I m FGE |

» | Hiperdoprostheses |

Ll s MMUHHHH]J

- Femoral outlines -

- Pelviz outlines Angle: ’| 0o }7'
Leqg length correction .

T st Mext prosthesis LT

- Circle by 3 points I~ Right ¥ Left

- CCD-angle

- Free M| D Puy S =
Inzert cup ;| Shem AP |;|
Inzert stem

TElECT nECRIEng '| AL l?'
Resection b sTD

Reposzsition of shaft/prozsthesis | |;|
Arazmma SFnalasany o33 ’ | 28 |7|
- Measzure angles | amL 105

- Measzure distances | : |?|
Plates/Angles/Nails "| [all |?|
Screws

Your database contains prostheses templates of various types, models and sizes from different
manufacturers.

When you activate e.g. the function Insert cup the Macro tool for prostheses opens automatically.
Attached to the mouse pointer is always the prostheses type you used last.

With the function Next prosthesis you add the next prostheses.

If you do not activate Next prosthesis and change type or size, the actual choice is attached to the mouse
pointer.

The Orthopaedic Application offers 2 kinds of selection:

selection from a Menu (listing)
or
selection from a pull-down-menu

WARNING:

All dimensions and measurements given by the Orthopaedic Application prostheses
database derive from original manufacturers data or templates. An exemption from
liability exists for incorrect or false original prostheses manufacturer data.

25



Often used functions - Insert a prostheses

Select from the Menu (listing)

Macra tool E
Stem AP Bicontact f§ Standard W cemented Size 10 m
I_..I_I_.. RGE Stern ML M-Series cementlezs | |Size 12 |5
[T T T | Alphanarm Revision &P SD-Seres Size 14 |
ADMASIF Revizion ML S-Sernes Size 16 |L
Arge Cups Size 18
AN
Brehm
~ Centerpulze
Angle: 3 0.0 Ceraver
Cremascol
Hiext prosthesiz |I b enu I Er?dpugllrlui”
F5KA =
I~ Right v Left
>| bezculap |$| " You activate the Menu. The complete listing of all kinds of your
prostheses appears.
}| Slemar |7| Select manufacturer, kind, type and size of the prosthesis you want to
r| Bicantact |—| use and it is automatically attached to the mouse pointer.
r | Standard |7| The number of columns varies for different types of prostheses.
P| cemented |¢|
b| sie 10 =
M| Gl <
4 A L: Drag and drop macro tacro tool
=i l:l:mp| F: Confirm macro
il kM Free
Le With the left mouse button, position the prostheses.
Le With the left mouse button, pick up the prostheses again and move it to another
position.
If preliminary prostheses are set, you can change it by going to another prostheses
of your choice inside the Menu.
Re With the right mouse button, confirm the chosen prostheses and exit the function.

After you exit the function and want to change the prostheses again or to position it somewhere else, do so
by using Delete or Move.

With the function Next prosthesis, add the next prosthesis while the previous prosthesis is finally
positioned.

For example, choose a cup and position it. Go to Next prosthesis and choose the stem. Position it and
confirm.

Note:

If the prosthesis is not finally positioned, you can move and rotate or even change the prostheses by
picking it up by clicking on the left mouse button.

The prosthesis will be only applied after you have positioned it again (with the left mouse click) and then
click on the right mouse key to confirm.

Exception: Screws always are to be positioned with a starting point and an endpoint. They have
various lengths corresponding to the mouse position and are set with the endpoint. If positioned, you
cannot move them any more. Changing the screw position can only be done using Delete and inserting
a new one or by using Move.
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Often used functions - Insert a prostheses

Selection from the pull-down menu

Calphianorm
. A0 A5 F
Mewt prosthesiz | kb enL | Arge

Biomet

I~ Right V¥ Lett Srehm

Centerpulze

Cerawer

k| tesculap
k| Cups

Cremascoli
ODe Puy J+]
Endoplus
ESk.A
ESEA Test
Implantcaszt

b4

¥ | Flazma-Cup =

Intraplant
ISF
JRI

kEeramed

B 44 rm =

by clicking on one of the different items:

manufacturer

kind of prosthesis

type of prosthesis

size of prosthesis
The next window opens for further selection. There is not set sequence. The result of your selection is
shown automatically at the mouse pointer and on the Macro tool.

Mext prosthesis | kenu I

[~ Right W Left
b | Aesculap
P Cups

Stem AP
Stem kL
Revizion AP

b | Plasma-Cup .Hevisil:nn ML .
b | 44 o e
¥| D Puy J4 =
b| StemaP I+
. ¥ G2 =
:I ztz::-;u a I*| cemented I;' i
e &l P| lateralized I;'
¥ | cemented o b Size 1 Iil
Foa— Lo =

SHORT23. 7
MEDIUM3Z.2
LOMG34.8

#LONG37.3

Kl

D
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Often used functions - Insert a prostheses

mi4Aa| L: Drag and drop macro kM acro tool
4= 1:Ii=| Fi: Confirmn macro
AN M Free
Le With the left mouse button, position the prostheses
Le With the left mouse button, pick up the prostheses again and move it to another
position.

If a preliminary prosthesis is set, you can change it by going to another prostheses
of your choice inside the Menu.

Re With the right mouse button, confirm the chosen prostheses and exit the function.

After you exit the function and want to change the prosthesis again or to position it somewhere else, do so
using Delete or Move.

With the function Next prosthesis, add the next prosthesis while the previous prosthesis is positioned.

For example, choose a cup. Position it and go to Next prosthesis. Choose the stem and position it and
confirm.

NOTE:

If the prosthesis is not finally confirmed, you can move and rotate or even change the prosthesis by
picking it up by clicking the left mouse button.

The prosthesis will be only confirmed after you have positioned it and then clicked on the right mouse
key

Exception: Screws always are to be positioned with a starting point and an endpoint. They have
various lengths corresponding to the mouse position and are set with the endpoint. If positioned, you
cannot move them any more. Changing the screw position can only be done using Delete and inserting
a new one or by using Move.
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Horizontal toolbar - New

Horizontal toolbar

New

]

b aduls

| Planning infa ..

3 | Hip-E ndoprostheses

Fraee cedfiener

- Femoral outhnes

- Pelviz outlines

Leqg length comrection
Seatina fun g ceear

- Circle by 3 points

- CCD-angle

- Free

New

Open a new document to write your planning.
Simultaneously you can load and work on
several documents with various or identical
original images (DICOM, bmp, etc.) or plannings
(mpl= Orthopaedic Application planning format).

Planning information
You get a mask with patient relevant data.

Module tool

With this tool, choose the required module to
~work with.

e.g. Hipendoprostheses or

Coxometry or...

Modules

Corametny
Elbow
Hipendoprozsthezes

Hipendoprosthezes/Biometny
Khee

O ztectanmy

Ozteatarmy Dror Papley

Modules

Choose the required module.

Insert Images

Insert Images

Opens original images without any plannings of
the following types:

JPG (.jpg, .jpeg), Bitmap (.bmp), DICOM (.dcm),
TIFF (.tif, .tiff)

After loading, each original image has to be
scaled.
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Horizontal toolbar - Open

30

Image tool

=

[ Hide allimages

| Loadfie... |

Fazte clipboard |

[elete |

F| [Select scale mode) |$|

Warning: You can only scale the image
correctly if a scale bar or a scaling sphere was
placed in the image area while the image was
exposed. Check your measurements carefully.
False values can have serious consequences
for the patient regarding misinterpretations of
the right prostheses size.

Export as DICOM / Bitmap 2]
Seve in: |3 Dicom s eBcEr

F%W cem

File name Longleq right varus_S0mm

Sawe as type: |D\COM Image - uncompressed (*dom) j Cancel

Image tool

Defined alignment of the image on the screen.
Hide all images fades out the x-ray in order,
only the graphics of the Orthopaedic Application
are still visible.

Open the dialog window to choose an image.
Load an image from a file.

Pastes an image out of a clipboard.

Delete selected images.

After loading an image the Select scale mode
blinks.

Choose the required mode and scale the image.
Without this calibration, you cannot continue to
work.

If you need another link to a store, define your
actual register name, file name, and type of data
format.

Open

Open an image including a planning with
graphics to continue, to correct, to complete or to
view.

Load the planning (mpl data format) from your
local hard disk or from a network.




Horizontal toolbar - Save

Save

=

Save
Save your planning including all planning
information in a defined file system.

1. To continue your work at a later date, save the

planning drawings as an mpl file in the file
system on your PC.

2. If the planning is completed transfer it DICOM
to the database on your PACS System
workstation.

Now your planning is finally saved a document
and not changeable later on.

Patient/Doctor

Patient/Doctor I

—Mame:

Mame: I|

Description: iEndoMap planning

Date: [02.12.2002

[~ Patient

Mame: I

Patient-I0: I
Birthday:
Becording date:
Size [cm):

‘wieight (RG]
I~ male
™ female

Sex:

oK I Cancel l Apply |

Patient/Doctor

Warning:

Check all items very carefully; false information
may cause severe problems.

The following details have to be filled in always:
doctor name

patient name

patient date of birth

Working with the module Biometry, add
information for size and weight of the patient.

Working with the module Coxometry, add the
recording date of the image.

Export as DICOM / Bitmap HE

H - BeE

Save in |_H Dicom

EW dcm

File name

Longleq right Yarus_50mm)|

j Cancel

Sawe as type |D\COM Image - uncompressed (*.dom)

If you save the planning as DICOM to the

database on your PACS System, the planning is

finally stored and not changeable later on.
Procedure:

Go to the menu bar and click on File. Activate
the function Export as DICOM/image. Choose
the right data format and type in the file name
you want to use.

Warning:

Choose a name that ensures an
unambiguous connection between the
planning data and the patient.

e.g. patient name + date of birth

Prove all data carefully. Incorrect assignmen
between the drawing and the patient can
have serious consequences for the patient.

Print

Print

Printing of one or more planning documents.
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Horizontal toolbar - Select Size(Shaft/Head!..)

Print area tool Print area tool

Brint area ol Already defined print areas:

Page 1 (170253, 100%)

Delete marked print areas.
Clear delete all print areas.

Scaled: Determines the size of the image section
that will be printed when you click on the Print
button.

The larger the magnification factor, the smaller
Delate | Cloar | the printed image section will be.

Stretch: The section to be printed can be chosen

% Sealed: g 1.0 as required.
€1 Stieich Print: Print the defined section.
Frint ..
| Print setup: opens the standard Print Setup
Print setup... | dialog window.
Select Size(Shaft/Head!..) Select Size(Shaft/Head!..)
3 1| This function selects the sizes of hip heads or
| {_: :I width of stems or nails, length or width.
1.1
Move/Copy/Mirror/Rotate Move/Copy/Mirror/Rotate
: The required object can be moved, copied,
Eé mirrored and rotated according to the functions
chosen with the Copy/move tool.
Copy/move tool Copy/move tool
The shown functions can be used single or in
Copp/Move Tool combination.
Copy:
[~ Copy Mirror the required objects and display it in
B e s addition to the original.
Move
_ » Y Used as a single function, the required object is
o b3 0.0 moved to another position. Used in combination
[~ Mirror [horizantal] with another function the object is copied and
i ical mirrored by an axis.
ip [vertical Mirror by axis

The required object can be mirrored by an axis,
which you define.

Mirror horizontal or flip vertical

Displays the required object above or below of
the original.
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Horizontal toolbar - Delete

Delete

|

Delete tool

¥ Single items

k | [select group) |$|

[Melete groum

Delete
Deleting groups or single elements.

Objects consists of several elements. Several
elements may belong to a group. E.g. a template
and the label.

Or a template (Macro) consists of several lines
(elements).

If Single items is activated you can delete single
elements as labels or lines or measurements.

Select group means to select the required group
(macro).
Deletes the selected group.

Undo and redo

A

Undo and redo

(Cancel and restore)

You can undo as many steps you want. Redo
means to restore the cancel steps.

Same functions are activated by keys:
Press u for undo or press shift u to restore the
last cancelled step.

Zoom all

Zoom all

The size of the planning image is adjusted to fill
the display area.

Same functions are activated by keys:
Press A for all.

Zoom rectangular

Zoom rectangular

You can enlarge a certain section of an image by
using the mouse to drag open a box covering the
required image section.

Same functions are activated by keys:
Press w for window and draw the rectangular.

Zoom Pan

)

Zoom Pan
Drag and drop the image to a new position.

Simultaneously you can enlarge/scale down the
image with the scroll wheel of your mouse or
with the keys:

+and'

Zoom in and Zoom out

K2

Zoom in and Zoom out

The screen is enlarged or scaled down step by
step.

Same functions are activated by keys

+ and —
or by the scroll wheel of your mouse.
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Horizontal toolbar - Lines

Lines

-

Drawing lines

You can draw several kinds of lines.

Line Tool

Line tool

] [ I RGE |
[ [

AT |
A

Line Tool
Select the required color:

1. By the palette

I2. Select the inverse color (as photo negative)

RGE
______ 3. Free choice of RGB colors

Choice of line width.

2 | Line by bwo points |;|
Choice the line type.
Line type Line types:
Line with a starting and terminator point.
Line in a defined angle to a reference line.
The angle is your choice.
..!:!ﬂ?..lf'.-'rf..t.f“.".’.?..lf'.'.:.'.'.rltf .................... : Parallel line in a defined distance to a reference
Line by angle line.

Farallel by diztance
Trirn lerigth
Centerlineg by 4 points

The distance in mm is your choice.
Trim: change line length.

An axis or midline is drawn automatically defined
by 4 points surrounding it.

Points Draw points
1_-|-"-|?' All kinds of points can be drawn.
e
+ +
Point tool Point tool
Foint tool

Bl = |
AR |

Size 4 5.0

+00 X<

F Y

Select the required color:

1. By the palette

I2. Select the inverse color (as photo negative)
RGE

______ 3. Free choice of RGB colors
Choice of line width.

Choice of size.

Type of the point, single or in combination.




Horizontal toolbar - Outlines

Outlines

1

Draw outlines

Drawing of contours for pelvis, femur, tibia or
other bone outlines.

Contour tool

Contour tool

]
IR

| nterpalation
3 | Spline [natural] |$|

|ntermediates
6§

Reject lazt paint |

[Eroup by

P| Hone l;'

Contour tool
Select the required color:

1.By the palette

I2. Select the inverse color (as photo negative)
RGE

__ 3. Free choice of RGB colors

Choice of line width.

Choice of the contour

type: Palyline
- Polyline Folyline clozed
- Polyline closed  Spline [natural]

- Spline (natural)

Intermediates: means how accurate the spline is
drawn. This value is preinstalled.

Reject last point.

NOTE: the same function you can activate by
pressing the backspace-key (above the return
key).

Group by

Define the Group to which the drawn contour

should belong. Several single contours will be
arranged to a group (group=macro).

The group has to be defined before you start

drawing the outline.

Note: Together with the Modules tool the group
is preinstalled:
If you want to correct a line from a group
afterwards, you have to activate the right group
to which the corrected line should belong.
You work with the module HIP Module

1st. group = femur shaft

2nd group = pelvis

Create Text + and Edit Text

abe abec

Create text

New text can be written.

Edit text

Existing texts can be changed, completed,
moved or rotated.
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Horizontal toolbar - Circles

36

Text tool

T ext taal

I I RGE
T |
>| Auial |$|
Height » 10.0 IEI‘
2 ===

Angle » =
Tex __Notepad_|

[replace this text]

Text tool
Select the required color:

1.By the palette

2. Select the inverse color (like photo negative)

RGE _
__ 3. Free choice of RGB colors.

Chooses the type of characters.
Define the size of characters.

Choose the block- or text adjustment.
The text changes proportionally to the zoom in or
zoom out of the image section or the size of the

text does not change when you zoom in or zoom
out.

Define the angle of rotation for the text.
Notepad
an additional section of an editor opens to edit

more text.

Small editor segment.

Circles

O

Circles

Drawing of circles and arcs.

Circles/arc tool

Circlesérc tool

= I RiGE |
[ [ [l [

I
b| Ful <

v Center
v Diameter
[ Fadius

Circles/arc tool
Select the required color:

1.By the palette.

I2. Select the inverse color (like photo negative)
RGE

__ 3. Free choice of RGB colors.

Define the size of the line.

Choose a complete circle or only an arc. See
below.

Choose additional to the circle the center point,
the diameter or the radius. The functions can be
combined.

Complete circle

Arc

A complete circle has 360°

An arc can be created out of a complete circle.
The required arc is generated by drawing the
required segment antilock wise to the circle.
The not required segment of the circle will be
deleted.




Horizontal toolbar - Dimension parallel

Dimension parallel

&
Fa

Draw dimensions parallel

Insert a dimension.

Dimension tool

Dimenszion kool

Bl =
AR |
HHH

Height 3 100 (2

Dimension tool
Select the required color:

1.By the palette.

2. Select the inverse color (like photo negative)
RGE

__ 3. Free choice of RGB colors.

Define the size of the line.

Choose the type and size.

Dimension angle

LLE]

Dimension angle
Define the dimension of an angle.

NOTE: Angles are always defined anticlock wise
to the reference lines.

Dimension tool

Dirmengion tool

Bl =
I |
HHE

Height 2 10.0

Dimension tool
Select the required color:

1.By the palette.

I2. Select the inverse color (like photo negative)
RGE
— 3. Free choice of RGB colors.

Define the size of the line.
Define type and size of the text.

Attributes

Attributes

Function to change the characteristics of a line, a
point, an element or a macro.

Note:

Text can only be changed by the text tool!
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Horizontal toolbar - Allow/disallow Fixed font sizes

Attribute tool

Attribute tool

L |
LU

L
SEEE
| |f|

Size k 10.0

[ Single elements
Unmark: all |

Attribute tool
Select the required color:

1.By the palette.

2. Select the inverse color (like photo negative)

RGE _
__ 3. Free choice of RGB colors.

Define the size of lines.

Choose the block or text adjustment if active.

The text changes proportionally to the zoom in or
zoom out of the image section or the size or not.

Text size can be changed.

If activated, colors and size of single elements
like labels on prostheses or single lines of
prostheses or single lines of contours can be
changed.

Marked objects can be unmarked all at once.

A

llow/disallow Fixed font sizes

Ak,

Allow/disallow fixed font sizes

Choice of the function to change/not to change
the text proportionally to the zoom in or zoom out
of the image section.

If this function is activated all text blocks are
displayed in the preselected size, independent of
the zoom in or zoom out.

Im/Export into a temporary store for later transfer
into the archive. This function has to be installed
by the administrator following the PACS
installation instructions.

Explanation of Fixed font size

38

In general the size of a text is zooming in/out when the image section is zoomed in/out.

If a text has the attribute Fixed font size there is no change of that size by zooming in or
out of the image section.
The advantage is that you always can comfortably read the text.

The Orthopaedic Application has preinstalled Fixed font sizes for the prostheses labels
and the measurements. This you may change with the Attributes tool or the Text tool.




Horizontal toolbar - The meaning of Fixed font size

The meaning of Fixed font size
Where is the function relevant?
The feature Fixed font size can be activated or not for:
o the screen
o the printer
¢ and the image export

Where can the function be set? AE.ch,
For the screen, activate the function with the Horizontal Toolbar.

For the printer, activate the function with the Print area tool and the function Print.

. 9
Print area tool Pt 2
— Prirter

1)1 |

Mame: I YWHectec-pp200WHP-895CH j Properties |

Statuz  Bereit
Type: hp deskjet B35c senes

Cancel

Where:  LPT1:
Comment:
Del 0 — Print range —Copie
elete | Ear | .
V¥ DOverview [1page, scaled) Mt off Gmes m

[~ Current view [1 page, scaled)

rFy .
F Soded P 10 ™ Cenieted view 1 page, 11 (Al o] oteson

[ Poster [multipage,1:1]

£ Shetch I™ | Predefined print pages r~Options
Print ... I [V Patient information and summeries [ Prirt negative images
_ ¥ Allow fixed font sizes I
Print zetup... | | Grapscale print

For DICOM-/Image-export, activate the function with the Menu bar — File — Settings.
x|

Generall Fu:ulu:lersl SDreenl Frinter | DICOHM ||

Iﬁ Al tont zize locking |
¥ Linewidth zame as dizplayedion sereen
[T Grayecale DICOM export




Horizontal toolbar - The meaning of Fixed font size

Which settings are effective when installed?

The original settings of the Orthopaedic Application are:
o for the screen Fixed font size are allowed (activated)

e for print Fixed font size are not allowed (deactivated)
o for DICOM-/Image-Export Fixed font size are allowed activated)

You decide yourself which settings are the best for your work with the Orthopaedic Application.
The settings you made last are stored and remain activated for the next program start.
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Procedures step by step - Basics

Osteotomy i

Basics

Procedures step by step

The module Osteotomy Il calculates and corrects one or multiple deformations at the lower

limbs.

The size of the osteotomy angle is either calculated automatically by the Orthopaedic
Application to achieve an optimal axis situation or is to be evaluated manually by the
physician.

By analysing the relative positions of malalignment in the AP and Sagittal view, you can
calculate automatically the APEX to the sagittal plane and the real deformity angle.

The right osteosynthetic components like nails, plates and screws can be selected very easy
out of a database.

Advantages:

The outlines of femur and tibia have to be drawn only once.

The actual situation of all axes is calculated and displayed automatically.
Simulations of different conditions can be displayed in one planning session in order
to achieve the most optimal result for the patient.

Minimal effort is required.
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Osteotomy Il - Basics

Loading images into the Orthopaedic Application

| | The following steps are necessary:

1. Activate the function Images to load and scale an image
Select the first image from where it is stored. Regard the right file format.

The Orthopaedic Application prompts you to scale the image.
Continue the process until all of the individual images you want to compose
are loaded in the Orthopaedic Application.

NOTE: The larger you display the reference scale during scaling, the
more precisely you can assemble the individual image later.

4, Click on the images one after the other and move it to the required position.
Continue doing this until the images are correctly positioned.
5. Save the resulting intermediate image temporarily as an Orthopaedic
Application planning file .mpl to your local hard disk.
Suchen ir: I_} Schulung j e cF EE-
“J R10_F1_163_86_07_12_1944_10_01_2000.EMP & Roenkd rgh, TIF
Image tool “J R10_ml 11-01-00,BMP
A=l =L R10_seit_163_86_07_12_1944_10_01_2000,BMP
T _IJ =] Raent1 rgb, TIF

] Roent2 rgh, TIF
&) Roent3 rgh, TIF

K 1 i3
Dateiname: | [R10_ml 11-071-00.BMP Offnen |

[ Hide all images

Load file ...

Fazte clipboard

[rateityp: R pa” jpeg:”. mac; LI Abbrechen |
. H 110 | ] = A 0 = '.
Delat — Preview DICOM Images [*.dom;” dz3)
EIElE PHG / Partable Metwark Graphicz [F.pag)
" JPEGAIFIF [%jpa.” jif" jpeg]
BMP / \Windows Bitmap [*.brmp) i
b | [Select scale mode] |7 TIFF / Tagged Image File Format [*.4f i)
Clip Board [*.clp]
Hala CUT [*.cut]
IFF ILEA [™.if]
Mac Paint [*.mac] o

Warning:

Any axial malalignment can only be calculated correctly if the images used for planning satisfy the
following requirements:

A-P image showing one leg only (taken of both legs) or showing both legs in a standing position with
equal load.

Hip joint and ankle joint visible in full.

A lead scale is shown on the image (or each part of the image to be supposed to planning) at the height
of the longitudinal axes of femur or tibia for calibration purposes.
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

Procedure with an ap (anterior/posterior) view

Step 1 Select image
Select the image and scale it.

or
i
Select an image that is already complete and scaled. In this case Step 2 + 3 is not
. necessary.
k4| L. Select image to move or to scale
4=zl F: Exit function
idiy| M: Element or Line
Le With the left mouse button, take the image and position it.
R With the right mouse button, exit the function.
M Not relevant.
Step 2 Select scale mode
Image tool
Ejj The function Select scale mode is activated and flashes.
=1
Select the scale mode and scale the image with the
™ Hide allimages reference visible on the screen.
| Loadfie .. |
Faste clipboard | Soale I:I_l.-l line
Delete | Scale by circle

b | [Select scale mode] }%{

Scale with the aid of a distance line, if a scale bar is
visible on the screen.

Scale with the aid of a circle by 3 points, if a scaling
sphere is visible on the screen

J K4A L. 1. Paint T:vmediCADYbiIlderhpertheshBild1 6. brip
4= I:l=| F: Cancel zcaling
il b Free
Le With the left mouse button, define the first point of a line or the edge of a
circle.
R With the right mouse button, exit the function.
M Define the position of the point Free of your choice.
J K4 A L 2 Pont T:AmedCADMbildersperthez \Bild16.bmp
=il Fi: Back
Wik M: Free
Le With the left mouse button, define the second point of a line or the edge
of a circle.
R With the right mouse button, go back to the first point.
M Define the position of the point Free of your choice.

If you scale with the aid of a line — scaling now is done, confirm with Enter
If you scale with the aid of a circle complete the circle with the third point.

x4a| L 3 Paont T:AmediCADbilderpertheshBild1 6. bmp
=i :Imp| F: Back
Widiu| b Free
Le With the left mouse button, define the third point of the edge of a circle.
R With the right mouse button, go back to the first point.
M Define the position of the point Free of your choice.
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

Step 3 Scaling measurement in mm

Fill in the correct measurement of the reference and confirm with Apply scale or Enter.

Delete | Warning: You can only scale the image correctly
: if a scale bar or a scaling sphere was placed in
b | Scale by line H the image area while the image was exposed.
Soale t ) i Check your measurements carefully. False
cale to {mm} | 230 H values can have serious consequences for the
Apply scale | patient regarding misinterpretations of the right

prostheses size.

Note:
After you scaled the image correctly press the right mouse button to exit the function.
K4 Al L. Select image to move or to scale T:AmediCADSbildersS chulunghosten varus rechts B

=il B Exit function
W &[T Element or Cine

The image is now scaled 1:1. Start with planning.

Step 4 Select module
Modules

Flanning info ...
SLLEEL | Choose the desired module to work with.

F | Dsteatomy Cirar Paley |

{R;T::uﬂﬁtlines The Osteotomy Il is activated. You can exit this module at
- AR R e any time in order to select another module
- Circle by 3 points
- CCD-angle By activating the next steps of the menu, the right function
- Free tool opens automatically and you are guided by the
- Greater trochanter Information bar.
- Fozsa Piriformis [for aMP...
- Knee base femur The support given by the Information bar is described next.

- Knee baze tibia

- Ankle joint baze

- F5A [for AMA]

- Praop. dimenzions 4P
- ez by Diror Paley
-OSTEOTORMY

S A F

- Draw outlines

- Prox. 2/3 center of femur
- KJ femur ML

- KJ tibia ML

- Ankle joint ML

- Praop. dimenzions kL

- fywes by Dror Paley
-OSTEOTOMY

Afadenma fEF sy glaia
- BPEx-/Deformity angle

- Meazure angles

- Measzure distances
Platez/Angles/Mailz
Screws
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

E TR T %‘I!ii'

- Femoral outhnes
- Tibial outhnes

Shadeia A e aefae

Step 5 Trace outlines

Requirements: A scaled image of a long leg
Result: The femoral and the tibial outline are drawn
by individual points along the outer corticalis.

You are in the function Trace outlines

CAUTION: Distinguish between femoral and tibial
outline when activating the function in each case. If
both outlines are drawn with the same function a
rotation of the femur against the tibia is not
possible.

After selecting the color and the size of the line, click consecutively along the contour. The
spline function requires less intermediate points for straight lines than for curves. Note: To
reject points go to the function Reject points or press the backspace key (above return).
IReject last point step by step and then continue drawing.

w4 A| L firzt point Contours
4= :=¢| Fi: Exit function
Wiy M Fres

Le With the left mouse button, define the first point of the femur outline, e.g.

you start drawing the lateral outer corticalis.
R With the right mouse button, exit the function.
M Define the position of the point Free of your choice.
1

‘&1-;! L: nest point Contours
4= llm| R nest contour Press: backspace to reject the lazt point
Widou| M Free

Le With the left mouse button, define the next point of the outline.

R With the right mouse button, finish the line.

M Define the position of the point Free of your choice.

Re With the second mouse click, go back to the Module tool.

You draw the outer corticalis of tibia the in the same way

After exit the function go back to the Module tool and choose the next fat written function.

45



Osteotomy Il - Procedure with an ap (anterior/posterior) view

- Circle by 3 points

Step 6 Define hip joint center (HJC)

Requirements: a scaled image

Results: a circle will be drawn by 3 points, the circle and the
diameter in mm temporary appears, the center point of the
circle is defined and drawn.

#a 2 mm

You are in the function Circle by 3 points (HJC). After selecting the kind, color, and the
size of the line, start drawing the circle.

j m+.Aa L 1. Paint

wid | M Free

HJC by 3 points

A=zl B Emit function

Le With the left mouse button, define the 1% point on the edge of the hip
head.
R With the right mouse button, exit the function.
| M Define the rfosition of the point Free of your choice.
j 4. L: 2 Paint HJLC by 2 points
4= l:limp| R: Back
iy M Free
Le With the left mouse button, define the 2™ point on the edge of the hip
head.
R With the right mouse button, go back to point 1.
M Define the position of the point Free of your choice.
j K4 A L. 3 Paoint HJC by 3 pointz
4= l:limp| F: Back
Kidu| M Free
Le With the left mouse button, define the 3™ point on the edge of the hip
head.
R With the right mouse button, go back to point 1.
M Define the position of the point Free of your choice.

The hip joint center point is displayed.
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

LAaiaa fun gt cander

Requirements: A scaled image.

[ CCD-angle

Result: With the function FSA (femur shaft axis) by 4
points the CCD angle (84°/130°) is drawn and the HJC

(hip joint center) will be defined.

6a

w4 A L. Define 1. of 4 points FSa& by 4 paints
4= 21| B Exit function
b M Free
Le With the left mouse button, define point 1. E.g. the distal, lateral inner
corticalis.
R With the right mouse button, go one step back.
M Define the position of the point Free of your choice.
K4 L. Define 2 of 4 points F5a by 4 points
4=il:l=p| F: Back
widiN| M Free
Le With the left mouse button, define the point 2, which has to be opposite
point 1.
R With the right mouse button, go back to point 1.
M Define the position of the point Free of your choice.
K4 A L: Define 3. of 4 points FSé& by 4 points
i :Imp| F: Back
iy b Free
Le With the left mouse button, define point 3. E.g. the proximal, lateral inner
corticalis.
R With the right mouse button, go back to point 2.
M Define the position of the point Free of your choice.
K4 A L. Define 4. of 4 points FS& by 4 points
=il F: Back
Widiu| M Free
Le With the left mouse button, define the point 4, which has to be opposite
point 3
R With the right mouse button, go back to point 3.
M Define the position of the point Free of your choice.

The femoral shaft axis is displayed. One line intersecting the femoral shaft axis in an angle of
84° and a second line intersecting the femoral shaft axis in an angle of 130° is attached to the

mouse pointer.
|

L3 ok,
= 2
("4 ot ]

R: Eit function
bd: Free

L: Place hip joint center

HJC [B4.0°4 FMA 130007

Le

R
M

The hip joint center, the femoral shaft axis and the lines indicating the CCD angle are

displayed.

Move the mouse until one line touches the tip of the trochanter major and
the other line is symmetrical through the femoral neck. The mouse pointer|
indicates now the hip joint center.

With the right mouse button, exit the function. The FSA remains drawn.
Define the position of the point Free of your choice.




Osteotomy Il - Procedure with an ap (anterior/posterior) view

- 6b
{Jﬁ:zl’:fﬁwg ;ﬁ;ﬁ; Requirements: a scaled image
) ) Result: With this function you define the position of the HJC
|_ Erize | (hip joint center) Free of your own choice.
After selecting the kind, color, and size of the point, define the position of the HJC of your own
choice.
K 4:A| L. Place HIC free
i 2| F: E it function
it b Free
Le With the left mouse button, define the position of the point.
R With the right mouse button, exit the function.
M Define the position of the point Free of your choice.
The hip joint center is displayed.
Step 7 Select Trochanter Major | 7

Requirements: A hip joint center is displayed.
l Greater trochanter Results: A connecting line between the hip joint center
i TR and the most cranial point of the greater trochanter is

displayed. The direction of this line defines for the
Orthopaedic Application the body side.

PEATEE A
- *u,

o P
i ‘t‘.

*

o

The function Trochanter major is activated.
After selecting the kind, color, and size of the line, start drawing the connecting line.
The starting point is automatically the hip head center.

K 4 A| L: Flace greater trochanter Ereater trochd
=i l:li=p| F: Exit function
ity b Free

Le With the left mouse button, drag the line up to the most cranial point of
the greater trochanter.

R With the right mouse button, go back to the Module tool.

M Define the position of the point Free of your choice.

The connecting line is drawn; the actual body side is defined.
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

Step 8 Fossa piriformis for anatomical axis

“-ell:ussa Plnfulmls [For aMP_.
Free baze femur Requirement: The hip joint center is drawn.
Result: The Fossa Piriformis is indicated by a point.

The Fossa Piriformis is necessary as a reference point for the anatomical axes.
Draw the Fossa Piriformis and activate subsequently the function Axes by Dror Paley.

- Acti he function A Dror Paley.
~Axes by Dror Paley ctivate the function Axes by Dror Paley

- Activate the function aMPFA and, if the knee base center
I aMPFa 4 Eall is drawn, the aLDFA of the axes tool. Both axes are

™ alDFs  » 1.0 |E|“ automatically displayed.

One starts at the Fossa Piriformis and the other at the
knee base center.

i

NOTE: All axes can be faded in or out with the function of the Axes-by Dror Paley
Assistant without being deleted.
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

Step 9 Define femoral knee base

Enee base femur . .
L Requirements: Drawn femoral outline.
Ankle icint base Results: The femoral joint base line is positioned and the
femoral knee base center is automatically calculated by

drawing two perpendicular lines that form a tangent to the
lateral and medial femur condyles.

The function Knee base femur is activated. After selecting the kind, color, and the size of the
line, start drawing the tangential line on the distal condyles. (Refer to the picture above point 1
and 2.)

w4 A L 1. of 2 baze ine pointz F.ree baze femur
4=ili=p| R Exit function
Wil b Free

Le With the left mouse button, click on the 1% most distal point of the

medial /lateral femoral condylus; refer to the picture above point 1.

R With the right mouse button, go back to the Modules tool.

M Define the position of the point Free of your choice.
K4A| L 2 of 2 baze line pointz Fnee baze fernur
4=:1:I=¢| F: Back
il M Fres

Le With the left mouse button, click on the 2™ most distal point of the

medial /lateral femoral condylus; refer to the picture above point 2.
R With the right mouse button, go back to point 1.
M Define the position of the point Free of your choice.

The femoral basic line is displayed. Automatically a perpendicular line appears.
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

m4A L 1. of 2 limitz Knee baze femur
4= 1% F: Back
WidiN| M Free
Le Drag the mouse pointer upwards; move perpendicular to a position
where it forms a tangent to the lateral femur condylus (3) and click to
confirm.
R With the right mouse button, go back to the 2nd point of the basic line.
M Define the position of the point Free of your choice.

The knee base center already appears. It changes the position dependent on the movements
of the mouse pointer. Finally, define the femoral knee base center in the
middle of the distance of the 1°' and the 2" perpendicular line.

KA L 2 of 2 limits Fnee baze fernur
4= 1:l=| F: Back
il M Free
Le Drag the mouse pointer upwards; move perpendicular to a position
where it forms a tangent to the medial femur condylus (4) and click to
confirm.
R With the right mouse button, go back to the 1% lateral tangent.
M Define the position of the point Free of your choice.

The femoral knee base line and the knee base center are displayed.
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

Step 10 Define tibial knee base

Requirements: Drawn femoral knee base.

Results: The tibial joint base line is positioned and the tibial
knee base center is automatically calculated by drawing two
perpendicular lines that form a tangent to the lateral and
medial tibia condyles. Alternatively you can use the
eminentiae, refer to the picture below.

.............

_________

The function Knee base tibia is activated. After selecting the kind, color, and size of the line,
start drawing the tangential line on the proximal tibial condyles. Refer to the picture above
point 1 and 2.

E4A| L 1. of 2 baze line points K.nee baze tibia
== B Exit function
Widiu| M Fres
Le With the left mouse button, click on the 1% point of the medial/lateral
tibial condylus, refer to the picture above point 1.
R With the right mouse button, go back to the Modules tool.
M Define the position of the point Free of your choice.
A L 2 of 2 baze line points kinee baze tibia
4= I:lmp| R: Back
Wi M Free
Le With the left mouse button, click on the 2 point of the medial/lateral
tibial condylus, refer to the picture above point 2.
R With the right mouse button, go back to point 1.
M Define the position of the point Free of your choice.

10

The tibial base line is displayed. Automatically a perpendicular line appears.
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

wigal L1 of 2 limits Fnee basze tibia
4= 1:limp| FB: Eack
widiu| M Free

Le Drag the mouse pointer upwards; move perpendicular to a position

where it forms a tangent to the lateral tibial condylus (3) /eminentia and
click to confirm.
R With the right mouse button, go back to the 2nd point of the basic line.
M Define the position of the point Free of your choice.
The knee base center already appears. It changes the position dependent on the movements
of the mouse pointer. Finally you define the tibial knee base center in the center of the
distance between the 1% and the 2" perpendicular line.

KA L 2 of 2limitz F.nee baze tibia
4= 1= F: Back
Wi M Free

Le Drag the mouse pointer upwards; move perpendicular to a position

where it forms a tangent to the medial tibial condylus (4) /eminentia and
click to confirm.
R With the right mouse button, go back to the 1* lateral tangent.
M Define the position of the point Free of your choice.
The tibial knee base line and the knee base center are displayed.

Step 11 Define ankle joint base

Requirements: The hip joint center (HJC), femoral and
tibial knee base center are defined.

Results: The ankle joint basic line and the center are
displayed.

Ankle joint base

The function Ankle joint base is activated.

11
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You are in the function Ankle joint base.

After selecting the kind, color, and size of the line, start drawing the tangential line from point 1 to
point 2.

J 4 A L 1. of 2 baze line points Ainkle joint baze

4= 1I:Ii=¢| F: Exit function
Wil M Free

Le With the left mouse button, click on the 1% point distal of the distal tibial
base, refer to the picture above point 1.
R With the right mouse button, go back to the Modules tool.
M Define the position of the point Free of your choice.
m4A| L 2 of 2 baze line pointz Linkle joint baze
‘ 4= :E=p| B: Back
ity M Free
Le With the left mouse button, click on the 2™ point distal tibial base, refer to
the picture above point 2.
R With the right mouse button, go back the 1°' point.
M Define the position of the point Free of your choice.

The ankle joint basic line is displayed. A perpendicular line appears automatically.

A L 1. of 2 limitz Ainkle joint baze
4= :l:=p| F: Back
AN M Free
Le Drag the mouse pointer upwards; move the perpendicular to a position
where it forms a tangent to the talus (point 3) and click to confirm.
R With the right mouse button, go back to the 2 point of the basic line.
M Define the position of the point Free of your choice.

The ankle joint center already appears. It changes the position dependent on the movements of
the mouse pointer. Finally, define the ankle joint center in the center of the distance between the
1% and the 2™ perpendicular line.

w4A L 2 oaf 2 limits Ankle joint baze
4= L:I:=p| F: Back
widN| M Free
Le Drag the mouse pointer upwards; move perpendicular to a position where
it forms a tangent to the talus (point 4) and click to confirm.
R With the right mouse button, go back to the 1% lateral tangent.
M Define the position of the point Free of your choice.

The base line and the ankle joint center are displayed.
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Step 12 Define anatomical shaft axes

= w Requirements: All joint centres are defined as hip-, knee-, and
- FSA [for AMA) ankle joint.
- Fraop. dimernsons ‘

Result: the anatomical femur axis is displayed automatically in a
preview graphic.

Two helping lines are displayed in order to draw the anatomical
axes. They are dividing the distance between the hip joint center
(HJC) and the femoral knee base center into three equal parts. The
axis will be drawn automatically through the middle of the helping
lines.

The intersection points of the helping lines and the femur outline
have to be touched in pairs (as drawn above 1-4).
The anatomical axis as a result appears.

12
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After selecting the kind, color, and size of the line, define the points 1, 2, 3, and 4.

and 4 are intersection points of the 3" lines and the bone outline.
You are in the snap to line
j A L Define 1. of 4 points

A= Il B Exit function
widi| b Element or Line

The points 1, 2, 3

FSA with Zrd-lines

Le With the left mouse button, click on the 1% point (1).

R With the right mouse button, exit the function.

M Element or line is preinstalled as snap to function.
K4iAa| L: Define 2. af 4 points FSA with Jrd-lines
4= =] F: Back
widisd| b Element or Line

Le With the left mouse button, click on the 2™ point (2).

R With the right mouse button, exit the function.

M Element or line is preinstalled as snap to function.
w4 A L. Define 3. of 4 points FSa, with 3rd-lines
4= 1:I:=| F: Back
4| M Element or Line

Le With the left mouse button, click on the 3™ point (3).

R With the right mouse button, exit the function.

M Element or line is preinstalled as snap to function.
K4 A L: Define 4. of 4 points F5& with Jrd-lines
4= 1:1:=p| F: Back
Wi b Element or Line

Le With the left mouse button, click on the 4™ point (4).

R With the right mouse button, exit the function.

M Element or line is preinstalled as snap to function.

The anatomical axis is drawn automatically.

Please repeat this procedure in the same way for the tibial anatomical axis.
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FE At Brd-b
Preoperative dimenzions
L L

P
Al 3o mna FEE nadas et slaka

Scheme and abbreviations:
m= mechanical

Step 13 Define preoperative dimensions

Requirements: All joint centres and both anatomical axes
are shown.

Result: The preoperative mechanical axes and the center
line are automatically inserted and are shown as a preview
together with all relevant values.

a= anatomical

D= distal P= proximal
F=femur T= tibia
A= angle L=Lateral
ACA Angle of Correction of Angulation
aLDFA anatomical Lateral Distal Femoral Axis
AMA Anatomical Mechanical Angle (angle between anatomical and mechanical
axis)
aMLFA anatomical Medial Lateral Femur Axis
aMPFA anatomical Medial Proximal Femur Axis
Center Line Mikulicz
CORA Center of Rotation of Angulation (Center of Deformity) is created by the
moving the NCORA.
NCORA neutral CORA, is always the original center of deformity
FSA-mTA Femur Shaft Axis (anatomical)-mechanical Tibia Axis
HJC Hip Joint Center
JLCA Joint Line Conversion Angle (angle between KJL-F and KJL-T)
KJL-F Knee Joint Line—Femur (proximal knee base)
KJL-T Knee Joint Line—Tibia (distal knee base)
Ibl Longitudinal Bisector Line
MAD Mechanical Axis Deviation
mFA-mTA mechanical Femur Axis—mechanical Tibia Axis
Mikulicz Center line (Mikulicz=german )
mLDFA mechanical Lateral Distal Femoral Axis
mLDTA mechanical Lateral Distal Tibial Axis
mLPFA mechanical Lateral Proximal Femoral Axis
mMPTA mechanical Medial Proximal Tibial Axis
NSA Neck Shaft Angle (= CCD-angle)
RDA Real Deformity Angle (Real angle of the maldisposition)
TSA Tibia Shaft Axis
tbl Transversal Bisector Line

13
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The nomenclature of all values as Dror Paley Standard Measurements
Description of the normal values:

MNSA = 130° )
(1241357 mLPFA = 30
(8595
alPFA = 84
(B0=E9°)
alDFA = B1°
(79837
mLDFA = 88°

JLCA =27

1%-3% rmedial
MPTA = 870 3| ': )

(55907

kAl = 10mm medial
[3-1Fmim)

mLDTA = 89°
\/—, (86927

[ - e S
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Actual preoperative dimensions:

center line 853.19mm
e MAD 53.1mm

mLPFA: 104.2° (=) ::ijﬁED Frr

Amla: 550 (

mLOF & 105.7° (=h)

JLCAD 035 medial (=)

FSA-mTA:  -10.3° (=N
mF&-mTA:  -18.8°

MLDTA: 105.4% (=R M

—_

mhAPTA: &7F.35°

Activate the function Preoperative dimensions and the preview with all relevant dimensions is
attached to the mouse pointer.

w4 L. Destination point kMeazure femure AF
4= = B: E it function
it b Free

Le With the left mouse button, place the graphic to the requested position.

R With the right mouse button, go back to the Osteotomy tool.

M Define the position of the point Free of your choice.

The preoperative dimensions belong to your planning and are important for further judgements and
documentation.

Note Position the objects on the left next to the x-ray. This leaves enough space for the previews of
the postoperative joint situation on the right side next to the x-ray.
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- Praop. dimensions AP

|- Axes by Dror Paley

B&hzen nach Diror Paley

e
AR

W mLFFs  » 50.0 |E|“
ekl 3 7.0 |E|“
M mlDFs  » 88.0 |E|“

= 84.0 |E|“
™ alDFs P 210 |E|‘

V¥ mMPTA P 87.0 |E|‘
¥ mlDTa P a0 |E|‘

[T aFOF: b 0.0 |E|“
[T aFFTe B 0.0 |E|“
T aFETE b 0.0 |E|“

Hilfzachze - 4Pkt

Hilfzachsze - 2Pkt

mir; 8507

Step 14 Define Axes as ,Dror Paley”

Requirements: All joint centers have to be drawn.
Result: The preoperative mechanical axes and the center
line are shown and all normal angles in degree are
calculated.

With the pull-down arrows you can change the values.
The min/normal/max values remain visible for your
orientation. If afterwards you choose one of the
min/normal/max values, the original situation will be
recovered.

narm; 30.0°
max 35.0°

14
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Description of the Axes Assistant.

¥ mLPFs b 0.0 |z|A
= Ak » 7.0 |z|A
W mLDF4 b a0 |E|“

V¥ mlPFs P 91.0 |E|“

s =

W mLPF:  » 9.0 |E|‘ “

™ a0 Y | =" |-‘|
[T aFOFs b =
[ aFETe b =
[ aFETe b =

Avriliany axiz - 4Pnt |

Avriliany awiz - 2Pnt |

The normal value is indicated green and is the mean
value between the minimum and the maximum.

mit; 85.0°
morm; 30.0°
| max: 395.0°

A black value is a value within min and max.

A red value is beyond min. and max.

This value apply to the calculation in a sagittal view.

With Auxiliary axis — 4 points you can construct a line
between 4 points, refer to the description on STEP 12.

With Auxiliary axis — 2 points you can construct a line.

The starting point and the end mark a new CORA, even
if it is beyond the outline of the bone. With this line you

can define the center of deformity at different positions.
The osteotomy angles can be adjusted.
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- OSTEOTOMY I

Step 15 Osteotomy (Basics)

Requirements: All joint centers and both mechanical axes
have to be drawn. One or multiple CORAs (centres of
deformity) have to be defined.

Results: With reference to the defined basic elements (see
requirements) and the definition of tbl and Ibl the first
simulated result is shown in a preview.

The mechanical axes, the angles and all other values are
calculated automatically.

mFA-mTA: -15.0°

mLDTA: 95.5° (>N)

15
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Procedure:
1. You activate the function OSTEOTOMY.

2. Atthe intersection of the mechanical axes (NCORA) crosshairs will appear.

Caution: If there exist more than one intersections, take care that you define the
right intersection where to make the first osteotomy.

3. Confirm tbl and Ibl.

4. A preview is build, in which at first the optimal angle of correction is applied.
5. Afterwards, make the desired corrections considering all possible options.
You choose the options with the Osteotomy Assistentt.

T HHHINNE v sonier s

O steotarmy parallel ta tBL
|_| Oztectormy cuztom
¥ tMave CORA

v Align preview vertically Rotate preview
I b ove preview

|_I* tove center line

Automatic Osteotomy

I
[steotommy by tEL |
|

[Hze mewtral EE0HL

NOTE:

The following steps explain the possible options of a planning in this order:

14a Osteotomie with an automatically calculated angle
14b Move center line

14c Osteotomy parallel to tbl

14d Osteotomy custom

14e Move CORA

14f Rotate preview
149 Move preview

(The previews are sometimes overdrawn in order to show precisely the principle of the
procedure.)

WARNING:
After you have applied your preview the calculated angle of correction also appears on the original
image. If you want to go on you may:
1. Keep this angle in order to include it in the following calculations and osteotomies.
2. Not keep this angle to make a complete new calculation, but you want to keep the old
preview on the screen. In this case the angle shown on the original image has to be
deleted completely.
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The Osteotomy Assistant

Dgteotomy tool

Eia | |
Tuu

k | Maove center line |7|

v align preview vertically

Automatic O steatomy |

[Hizteatanmy by tEL |

Select the required color:

1.By the palette.

I2. Select the inverse color (as photo negative).

RGE
__ 3. Free choice of RGB colors.

Maove center line

Osteotomy parallel to BL Menu for manual changes.
Dsteotomy custom All options can be applied individual
bdove CORA or in combination.

Ratate preview
bove previem

|ze neutral EORS |

Align preview vertically is activated automatically. The preview
is shown always vertically. If you rotated the preview with the
function Rotate preview you can go back to the vertical view.

Automatic Osteotomy can be activated as soon as a manual
changing with one of the options should be cancelled. The
automatically calculated Osteotomy will be repeated and
displayed again.

Osteotomy by tbl can be activated as soon as you want to
cancel a calculation with the function Osteotomy parallel to tbl.
The calculation with respect of the automatic tbl will be repeated
and displayed again.

Use neutral CORA can be activated as soon as you want to
cancel a calculation done with the function Move CORA.
The calculation with respect of the automatically calculated
CORA will be repeated and displayed again.
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Step 15a Osteotomy with an angel automatically calculated

Activate the function OSTEOTOMY of the Modules Assistant.

KAl L _
A= 1| B Exit function Angle: 13.37 varus

AN M Ases
Le Move the mouse near to the desired CORA until tbl and Ibl appear.
With the left mouse button, confirm tbl and Ibl of the CORA.
WARNING: Take care to choose the desired CORA if more than one are
shown.
R With the right mouse button, exit the function and start again.
M The snap to mode for Axes is preinstalled.

The calculated angle of deformity is already shown.

The first preview including all relevant and automatically calculated values is attached to the mouse.
The calculation by the Orthopaedic Application is done in order to get the axes situation in within the
limits as Dror Paley.

K4iAa| L: Destination paoint Ozteatony bool
4= L::=¢| Fi: Exit function
Wi M Free
Le With the left mouse button, position the preview on the screen.
R With the right mouse button, exit the function and start again.
M The mode Free is preinstalled.
The result shows the automatically proposed angle of correction of the Orthopaedic Application.
K4 A| L: Grab point Csteotormy boo

4= :I=¢| F: Accept/Reject planning
Wil b Free

L Not relevant

Re With the right mouse button, open the window for Apply, Reject and Back.
Choose Apply.

M Define the position of the point Free if your choice.

The automatic calculation is shown.
The preview is no longer changeable.

For the preview, refer to step 14 Osteotomy Basics.

15a
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Step 15b Osteotomie and move center line, keep CORA|15b

| J_|J_|J_|J_|J_|]_|]_| Move center ling Requirements: The preview including the

Dsteotomy parallel ta tBL automatically calculated angles is placed

” ol Cztentomy custom preliminary.
l ove center line Ilfl Mave CORA

Faotate preview
kove preview

Result: You define size and kind of the
angel of correction without changing the
CORA (center of rotation).

All relevant measurements are calculated
refering to the actual changements.

I Align preview vertically

Autormatic O stectormy

Center line: 692.70 mm
1.88 mm (longer)
MAD: 1.0 mm (<N)

mLPFA: 74.2% (=N)

MLDFA: 73.3° (<N)

i\ _JLCA:-0.66° medial (<N)

mFA-mTA: -0.3°

MLDTA: 95.5° (>*N)
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You activate Osteotomy with the Module Assistant.

wigaAl L Ostentamy toaol
4=z B Exit function Angle: 13.3° varus
i b ARes

Le Move the mouse near to the desired CORA until tbl and Ibl appear.

With the left mouse button, confirm tbl and Ibl of the CORA.
WARNING: Take care to choose the desired CORA if more than one are

With the Osteotomy Assistant

shown.
R With the right mouse button, exit the function and start again.
M The snap to mode for axes is preinstalled.
K 4 A L: Deztination point Oszteotormy tool
4= 1| F: Exit function
i) b Free
Le With the left mouse button, place the first calculated preview to the desired
position.

k| Move center line |7|

K4 A L. Grab point C=teatamy tool

=i l:l:mp| B Accept/Reect planning

Wil b Free

Le With the left mouse button, choose a position near to the femur.
The mouse cursor is automatically attached to the CORA.

While you move the mouse the position of the center line and the proximal segment of the
femoral outline change.

All measurements are changing simultaneously.

The new angle of correction will be inserted to the original image.

L: Deshnation point Oztectormy tool

KigiA

M
= F: Back
i

M: Free

Le With the left mouse button, confirm your desired result.

The result shows the desired changes.

"

+iA| L. Grab paoint O steotormy bool

-

= [ Accept/Beject planning

4

*i%| M: Free

L With the left mouse button, repeat the procedure again (or change to another
option of the Osteotomy Assistant e.g. Osteotomy parallel to tbl).
With the left mouse button, activate the function Destination point again and
change the position of the center line until the desired result is achieved.

Re With the right mouse button, open the window for Apply, Reject and Back.
Choose Apply.
M Define the position of the mouse pointer Free if your choice.

The calculation is shown.
It is now no longer possible to move or change the preview.
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Step 15¢ Osteotomie parallel to tbl, keep CORA

Requirements: The preview is temporary
positioned. Automatically calculated angle of
correction is shown.

Result: You define a parallel position of the tbl

b Dsteotomy paralel to 8L || 2] aStEDtgrD“; :“S“:'m without changing the position of the CORA. The
oe size of the angel of correction keeps constant.

All relevant measurements are calculated refering
to the actual changements.

v Align preview vertically Fiotate preview

tove preview

Autornatic: 0 stectamy

Center line:

MAD:

mLPFA: 90.0°

M LI:| F"—" IEI E: . |:| ¢

JLCA: -0.66° medial (<N)

mFA-mTA -15.0°
P TA,

mLOTA: 95 5° (=N)

15¢
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You activate Osteotomy with the Module Assistant

wigaAl L Ostentamy toaol
4=z B Exit function Angle: 13.3° varus
i b ARes

Le Move the mouse near to the desired CORA until tbl and Ibl appear.

With the left mouse button, confirm tbl and Ibl of the CORA.
WARNING: Take care to choose the desired CORA if more than one are

shown.
R With the right mouse button, exit the function and start again.
M The snap to mode for axes is preinstalled.
K 4 A L: Deztination point Oszteotormy tool
4= 1| F: Exit function
i) b Free
Le With the left mouse button, place the first calculated preview to the desired
position.

P | Osteatomy parallel to BL |$|

With the Osteotomy Assistant

KA L Stat moving osteotomy ine [ steatanmy bool
i l:| A: Accept/Reject planning Aittention: Osteatomy on the onigingl and NOT on a preview!
Wb M Free
Le With the left mouse button, click on a position of your choice to confirm a
parallel line of the tbl. This parallel line is attached to the mouse pointer.
Le Place the new tbl to the desired position.
NOTE: choose the new position on the original image, not on the
preview!

1. While moving the parallel tbl, the osteotomy changes its position in the preview.
2. Atthe same time, all relevant measurements are changing.
3. The angle of correction is inserted to the original image.

If you click the left mouse button again the function Osteotomy parallel to tbl is active again and
you can change the position of the tbl until you achieve the desired result.

Re With the right mouse button, open the window for Apply, Reject and Back.
Choose Apply.
M Define the position of the mouse pointer Free if your choice.

The new preview is displayed.
The preview is not changeable any more.
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Step 15d Osteotomy custom, keep CORA |15d

Requirements: The preview is temporary
positioned. The automatically calculated
angel of correction is shown.

Result: You define a resection line of your
own choice without changing the position of
the CORA. The size of the angel of correction
changes refering to the inclination of your
line.

All relevant measurements are calculated
refering to the actual changements.

{ARULRN 18 1111 1] | ompeerorae

parallel to tBL
Ozteotao iy cuztam

hove CORA

v align preview vertically Fiotate preview
kove preview

Cztectam

bl Osteotarny custom I |$|

Autornatic O steatarmy

Center line:

MAL

mLOFA: 91.5° (=N

JLCA -0.66° medial (<)

mkPTA:

mLOTA: 95 5° (=)
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You activate Osteotomy with the Module Assistant.

w4Aa L O steatomy tool
4=z B Exit function Angle: 13.3° varus
i b ARes

Le Move the mouse pointer near to the desired CORA until tbl and Ibl appear.

With the left mouse button, confirm tbl and Ibl of the CORA.
WARNING: Take care to choose the desired CORA if more than one are

shown.
R With the right mouse button, exit the function and start again.
M The snap to mode for axes is preinstalled.
K 4 A L: Deztination point Oszteotormy tool
4= IzI=p| F: Ezit function
widu| M Fres
Le With the left mouse button, place the first calculated preview to the desired
position.
M| Oszheotonny custonn |$|
With the Osteotomy Assistant choose
K4A| L 1 of 2 paints of intersection line [Ozteatary tool
e Ll%| F: Accept/Reject planning Aittention: Osteotomy on the original and MOT on a preview!
¥4y M: Free
Le With the left mouse button, define the start position with a resection line of
your choice.
NOTE: choose the new position on the original image, not on the
preview!
K4A L 2 of 2 points of intersection ling [stentamy ool
i l:lmp{ F: Black Attention: Ozteotomy on the onginal and NOT on a previewl
ik M Free
Le With the left mouse button, define the end position of your resection line and
so the inclination of the resection line.
R With the right mouse button, go back to the starting point of the resection line.
M Define the position of the mouse pointer Free if your choice.
1. The osteotomy is variable by length and direction referring to the movement of the mouse.
2. While moving the mouse, the angle of correction simultaneously changes kind and size.
3. Atthe same time all relevant measurements are changing.
4. The angle of correction is inserted to the original image.

If you press the left mouse button again the function Osteotomy custom is again active and you

can draw your resection line until you achieve the desired result.
w4 L 1. of 2 pointz of intersection line Dgteatormy tool
4= 1| F: Accept/Reject planning Attention: Dsteotomy on the original and HOT on a preview!

Wik M Free
Re With the right mouse button, open the window for Apply, Reject and Back.
Choose Apply.
M Define the position of the mouse pointer Free if your choice.

The new preview is displayed.
The preview is not changeable any more.
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U

M Ostectomy custom

Move center line
parallel to tBL
Osteatomy custam

kove CORA
Rotate preview

Cztectam

| [+

v slign preview vertically

: hove preview
Automatic Ozteatarmy &

Step 15e Osteotomy by moving CORA

Requirements: The preview is temporarily
positioned. The automatically calculated
angel of correction is shown.

Result: The size of the automatically
calculated angle will be kept. The CORA is on
a new, desired position.

The Osteotomy is on the tbl.

NOTE: To move the CORA out of the center
of deformation may cause a translation.

The size of the translation is automatically
calculated and displayed.

15e
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You activate Osteotomy with the Module Assistant

w4Aa L O steatomy tool
4=z B Exit function Angle: 13.3° varus
i b ARes
Le Move the mouse pointer near to the desired CORA until tbl and Ibl appear.
With the left mouse button, confirm tbl and Ibl of the CORA.
WARNING: Take care to choose the desired CORA if more than one are
shown.
R With the right mouse button, exit the function and start again.
M The snap to mode for axes is preinstalled.
K 4 A L: Deztination point Oszteotormy tool
4= IzI=p| F: Ezit function
widu| M Fres
Le With the left mouse button, place the first calculated preview to the desired
position.
b| Move CORA =
With the Osteotomy Assistant
KA L Start moving rotation center Dzteatomy tool
L% B Acoept/Reect planning Attentior: Ostectory on the original and NOT on a previgw!
ik M Free
Le With the left mouse button, confirm the NCORA. Attached to the mouse
pointer you have a line. Drag the line to the desired new position on the
original image, not on the preview!
While moving the CORA the preview shows the preliminary result and the
translation changes its value.
KA L Zielpunkt O zteotomie &zsistent
=] B Zurlick Achtung: Dzteotomieren Sie am Original
WA b Frei
Le With the left mouse button, confirm the new position of the CORA on the
original image, not on the preview!
The angel keeps its calculated size, and the translation is shown.
Le With the left mouse button, repeat this procedure.
Re With the right mouse button, open the window for Apply, Reject and Back.
Choose Apply.
M Define the position of the mouse pointer Free of your choice.

The new CORA is positioned. The resection is done on the tbl with the calculated angle.

All steps described under 15a to 15e

. Osteotomie with an angle automatically calculated
. Move center line

o Osteotomy parallel to tbl

. Osteotomy custom

. Move CORA

It is possible to combined functions with other function when Osteotomy is active.

As soon as you have finished with Apply or Back, you have to start the function Osteotomy again.
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Step 15f Exercise

1. Move CORA and osteotomy parallel to tbl

You activate Osteotomy with the Module Assistant.

Ki4ia] L Ostentamy ool
A= Lzimp| B Exit fLunction Angle: 13.3° varus
il b Axes
Le Move the mouse pointer to the desired CORA until tbl and Ibl appear
With the left mouse button, confirm tbl and Ibl of the CORA.
w4 A L. Destination point O=steotormy bool
4= 1| F: Exit fLnction
il M Free
Le With the left mouse button, place the first calculated preview to the desired
position.

JIRTYRN 1211 11 1] [ oo

O zteotomy parallel to tBL

b Move CORA

W &lign preview vertically Fiotate preview

hove preview

With the Osteotomy Assistant chose Automatic Dstectorny
K4 A L Start moving rotation center O steatomy kool
i l:1| A: Accept/Reject planning Attention: Osteatomy on the arigingl and MOT on a preview!
Y| M Free
Le With the left mouse button, confirm the CORA. Attached to the mouse pointer

is a line. Drag the line to the desired new position on the original image,
not on the preview!

While moving the CORA, the preview shows the preliminary result and the
translation changes its value.

K4A L Destingtion point Osteotomy tool
ik F: Back tittention; O steatomy on the original and NOT on a previewl
Wik M Free

Le With the left mouse button, confirm the new position of the CORA on the

original image, not on the preview!
The angel so far keeps its calculated size, the translation is shown and the
preview is positioned on the screen.

LT HHINE  viveconer

Ozteotomy parallel bo tBL

O zteatary parallel to BL H Move CORA

Faotate preview

With the Osteotomy Assistant choose

v Align preview vertically

: kove preview
Autarmatic: Osteatarny 2

15f
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

KA L Start moving osteatomy line O steatamy tool
L] A Accept/Reject planning Aittention: Dsteatomy on the oniginal and NOT on a preview!
Wiy M: Free
Le With the left mouse button, confirm the parallel line to tbl. It will be attached to
the mouse pointer.
KA L Destination point Osteatomy tool
i [:Emp{ Fi: Black Attention: Osteotomy on the original and NOT on & previewl
¥l M Free
Le With the left mouse button, place the new tbl to the desired position on the
original image, not on the preview!
KA L Start moving osteatomy line O steatamy tool
L] A Accept/Reject planning Aittention: Dsteatomy on the oniginal and NOT on a preview!
Wiy M: Free
L With the left mouse button, repeat this function again.
Re With the right mouse button, open the window for Apply, Reject and Back.
Choose Apply.
The new preview shows:
e Open wedge
e With a new rotation center (CORA)
e Aresection line running through the new CORA
[ ]

All measurements and all values like center line, MAD, and Translation refer automatically
to the actual resection.

mLFFA: 86.2°

L

Detail of the original image Detail of the preview
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

2. Double osteotomy metaphyseric and intertrochanteric

Step 1: To draw an auxiliary line, first show the axes with the function
Axes by Dror Paley. | - Asses by Dror Paley |
“OSTEQTOMT
Step 2: With the Tool Assistant Axes by Dror Paley, choose

Aumiliany axis - 2Pnt N ) . . .
and draw the auxiliary line. The intersection points of

the line with the mLPFA and the mLDFA define CORA1 und CORA2.

Step 3: You activate with Module Assistant the function Osteotomy.
w4A| L O zteatarmy bool
4= 1:E=p| F: Exit function Angle: 21,27 waruz
widiw| b Anes
Le Move the mouse pointer to CORA1 on the on the original image, not on
the preview! Confirm tbl and Ibl with the left mouse button.
mi4iAal L. Destination point Oztectomy tool
4= II=| F: E=it function
widiu| b Free
Le With the left mouse button, place the preview to a desired position on the
screen.
Step 4: With the Osteotomy Assistant choose:

JRTINR 11 1 {1 ] [ reponers

O zteotomy parallel to tBL

b Mave CORA |E

Move CORA

otate presiew

W Align preview vertically
hove preview

Autarmatic Osteatarmy
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

KA Lo Start moving rotation center Ostectomy tool
4=i:l B Accept/Reject planning Attention: Osteotomy on the original and NOT on a preview!
¥idN| M: Free
Le With the left mouse button, confirm the function.
Attached to the mouse pointer the line appears. Drag the mouse pointer to
the desired position on the original image.
Le With the left mouse button, define the new position of the CORA 1.
NOTE: by choosing the new position of the CORA1 subsequently the kind of
the angle and a possible translation will be defined:
Open wedge means the CORA is near to the medial corticalis
Closed wedge means the CORA is near to the lateral corticalis
With translation means the CORA does not touch the tbl
Without translation means the CORA is on the tbl
K4 A L Start moving rotation center D steotomy tool
| R Accept/Reject planning Attention: Ozteatomy o the oniginal and NOT on & preview!
Wiy M: Free
L With the left mouse button, repeat the procedure.
Re with the right mouse button you open the window for Apply, Reject and Back.
Choose Apply.

The first Osteotomy is displayed. All values are calculated.

mLPFA; 90.3°

Angle: 7.3°
Bast angle: 7.3°
Translaticn: 2.1 mm of axes
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

Step 5: With the Osteotomy Assistant you choose Osteotomy.
w4 L O zteotomy ool
A= 1:i=p| B Exit function Angle: 21.2° warus
Wil | b Ares
Le Move the mouse pointer to CORA2 on the on the original image, not on
the preview! Confirm tbl and Ibl with the left mouse button.
m4A| L: Destination paint O=teatomy ool
A=il:limp| F: E it function
il M Free
Le With the left mouse button, place the preview to a desired position on the
screen.
Step 6: With the Osteotomy Assistant you choose Move CORA.

RIATLRNIY 01 1 {] [ vmprermy

Dztectory parallel bo tEL
& | Dsteotorny custorn
<

Move CORS

Fuotate prewview

' Move CORA

v Align preview vertically

: b ove presigm
Automatic O zteatonmy I E

L: Start moving ratation center Oztectomy kool
R Azcept/Reject planning Attention: Osteatany on the arginal and HOT an a preview

KAA

[fa b

Le With the left mouse button, confirm the function.
Attached to the mouse pointer, the line appears. Drag the mouse pointer to
the desired position on the original image.
Le With the left mouse button, define the new position of the CORA 2.
NOTE: by choosing the new position of the CORA2 subsequently the kind of
the angle and a possible translation will be actually calculated:
Open wedge means the CORA is near to the medial corticalis
Closed wedge means the CORA is near to the lateral corticalis
With translation means the CORA does not touch the tbl
Without translation means the CORA is on the tbl

Angle: 5.9°
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

L With the left mouse button, repeat the procedure.
Re With the right mouse button, open the window for Apply, Reject and Back.
Choose Apply.

The second Osteotomy is shown. All values are calculated.

Center line: 709.22 mm

18.41 mm (longer)
MAD: 47.0 mm (=N)
Angle: 7.5°
mLPFA: 89.7°

mLDFA: 88.3°

Angle: 5.9°
Best angle: 5.9°
JLCA: -0.66° medial (<N)

mbdPTA: 723537 (<) : F mFA-mTA -15.3°




Osteotomy Il - Procedure with an ap (anterior/posterior) view

3. Osteotomie on the tibia after correcting the femur
Requirements: After having corrected the femoral deformity an optimal result is not achieved. A

tibial correction is necessary. The preoperative analysis had determined a femoral deformity as well
as a tibial deformity.

- Center line: 690.82 mm
MAD: 64.5 mm (=N)

mLPFA: 96.9° (>N)

mLDFA: 94 4° (>N)

<

mMPTA: 72.3° (<N)

mLDTA: 95.5° (>N)

You get the preview preoperative with the function:

- Praop. dimenszions AP
Mimm b Tieme O ==
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

moved CORA 1

N CORA Femur

moved CORA 2

NCORA TIBIA

Definition of NCORA

with the function ﬁief ._hf ..Dl'.:".. Ealey

Definition of CORA 1(moved)and
CORA 2 (moved) with the

function | Move CORA }
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

Angle: 21.2°

NCORA is moved and placed on the Ibl

Center line: 720.25 mm
29.44 mm (longer)
Angle: 7.3° [ MAD: -4.5 mm (<=N)

mLPFA: 89.7°

mLDFA: 88.3°
Angle: 58° &=

JLCA: -0.66"° medial (<N}

mFA-mTA: 1.5°

Angle: 21.2°
Best angle: 21.2°
Translation; 12.5 mm of axas

mLDTA: 91.1°
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Osteotomy Il - Procedure with an ap (anterior/posterior) view

Step15g Rotate preview | 15g

Requirements: The preview is not yet
finally applied.

Result: The preview will be turned and is
shown in a tilted position.

UUTIHIIIN weecerie

Ozteatomy parallel ta tBL

= Ozteatarmy custom
P FRotate preview |$| Move CORA

NOTE: The function Align preview
vertically is always automatically
activated. By deactivating this function
you will get a tilted preview. By activating
the function again the preview will be
again shown in the aligned vertical

v Align preview vertically

- Move preview
Automnatic Osteatomy E

position.
You deactivate the function Rotate preview.
Ki4A| L: Grab point Oeteatonmy tool
+=:zI:=¢| F: Accept/Reject planning
Wit | M Free
Le With the left mouse button, grab the preview somewhere. By moving the
mouse the preview is turned to the desired position.
Le With the left mouse button, confirm the new position.
This procedure can be repeated.
Re With the right mouse button, open the window for Apply, Reject and Back.
Choose Apply.
M Define the position of the mouse pointer Free of your choice.

Step 15h Move preview
P P 15h

Requirements: The preview is not yet
finally applied.

Result: The preview will be moved to a
new position on the screen without being
turned.

LT HIIIE e oo

O zteatamy parallel to tBL

Ozteotorny cuztom
M ove CORA
Rotate prewview

F Move preview 4‘|

Iv Align preview vertizally

dinbmrnakie MNebanbnrmn I

You activate the function Move preview.

w4iA| L. Grab point O=teatarmy tool
4=:1:I:=¢| F: Accept/Reject planning

widiu| M Free

Le With the left mouse button, grab the preview somewhere. By moving the
mouse the preview is moved to the desired position.
Le With the left mouse button, confirm the new position.

This procedure can be repeated.

Re with the right mouse button you open the window for Apply, Reject and Back.
Choose Apply.
M Define the position of the mouse pointer Free of your choice.
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Osteotomy Il - Procedure with an sagittal view

b odulez

Plarning infa ...

k| Dsteatomy Cror Paley

Sl ey
- Draw outlines
- R RN e
- Circle by 3 points
- CCO-angle
- Free
- Greater trochanter

- Fozza Pinformiz [for aMP.._.

- Knee bage femur

- Fnee baze tibia

- Binkle joint baze

- FSA [for AMA]

- Praop. dimenziong &P
- Ames by Oror Paley
-0OSTEQTOMY

T T
- Draw outlines
- Prox. 2/3 center of femur
- KJ femur ML
- K. tibia ML
- Ankle joint ML
- Praop. dimenzions ML
- ez by Dror Paley
-OSTEOTOMY
Afadenns Gl ol
- BPER-/D eformity angle
- Meazure angles
- Measzure distances
Platez/Angles/Mailz
Screws

NOTE:
For the ap view, the Orthopaedic Application needs the knee base femoral and
tibial and the ankle joint.
For the sagittal view the Orthopaedic Application needs the distal femur, the
Knee base femoral and tibial and the ankle joint

Procedure with an sagittal view
Step 17 Show ap and sagittal images together

Requirements: You have an image of the tibia showing the ap
view and a second image showing the sagittal view. Both
images have a reference on it for scaling.

Result: Both images are scaled and show that part, which is
necessary for planning.

NOTE: We recommend storing this image on your local store to avoid unintentional loss or
deletion.

WARNUNG
A lead scale has to be shown on both images supposed to planning at the height of the
longitudinal axes of femur and tibia for calibration purposes.

17
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Osteotomy Il - Procedure with an sagittal view

Procedure

Activate the function Insert images.

Select with the Image tool the desired ap image.

Image tool

=

[ Hide allimages

Load file ...

Paste clipboard

[elete

B | [Select szale mode)

I I S

Image tool

1=

[ Hide all images

| Loadie ..

Paste clipboard

[Velete

[ 3 | [Select scale mode)

F
w

afnen (x|

Suchen in: ||_’.' Training j & =k EB-

¥ testpatient sagitkal.jpa

g

Tvp: JPEG-Bild
Grébe: 53,0 KB

Abmessungen: 448 x 1463

D ateiname: |teﬂpatient ap.jpg Offtven I

Dateityp:  |ale Bilder [* clp:".cut™ " ipg;” jpea;” mac;”, 7| Abbrechen |

—Worgchau

Worschan |

v Automatizch

Select the scale mode and scale the image.

Afterwards you load the desired sagittal image and scale it

the same way.

Place both images on a position on the screen and go on with

the next step.

]
{
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Osteotomy Il - Procedure with an sagittal view

Step 18 Draw outlines and joint centres ap

| R I
- Draw outlines Requirements: The distal femur ap and the tibia ap are shown

- g canler and the image is scaled.
- Circle by 3 points Result: The tibia outline is drawn and the following joint

i Eig'a"gle centres are defined:
< 1. Hip joint center (formally refer to the picture below)
- Greater trochant
. F.;z::;i,ri?:m:: [Ef:], 5‘ ":. 2. Trochanter Major (formally refer to the picture below)
- Knee base femur —— 3. Femoral knee base center
- Knee base hibia 4. Tibial knee base center
- Ankle joint hase: 5. Ankle joint center

- F5A [for AMA]

- Praop. dimenzions AF
-tz by Dror Paleyp
-OSTEOTOMY

Hiiftgelenkmitte

Start with the ap image first
and activate the Frontal (ap) functions

NOTE: Hip join er o—" ter Major
Place the hip joint center Free of your choice and
position it formally on the distal femur. L
The position and direction of the

Trochanter Major indicates the body side. The
Orthopaedic Application recognizes the left or the
right body side.

18




Osteotomy Il - Procedure with an sagittal view

U NN NSNS SN NSNS EEEEEEEEEEEEEEEEEEER
= - - = "
[ =
o -

- Axes by Dror Paley

e o ey T ey L R

The result shows the mechanical
axes and the center of deformity CORA.

NOTE:

Afterwards the deformity in the ap view
Correlates with the deformity in the sagittal
view.

CAUTION:

A correct result of the APEX can only be
achieved if both deformity centres

(ap and sagittal) have approximately
the same level, e.g. at the distal tibia

or at the proximal tibia.

Step 19 Define axes by Dror Paley

If it is helpful draw the preoperative dimension ML (medial-lateral) first.

Requirements: All joint centres are defined.
Result: The axes by Dror Paley are inserted
automatically.

19
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Osteotomy Il - Procedure with an sagittal view

Step 20 Draw the outlines and the joint centres sagittal

raw outhnes
- Prox. 243 center of femu

Requirements: The distal femur sagittal and the tibia sagittal
are shown and the image is scaled.

- Kd f_erpur ML Result: The tibia outline is drawn and the following joint
- KJ tibia ML centres are defined:
- Ankle joint ML

~Fr5op dmereons T 6. Hip joint center (formally refer to the picture below)
7. Femoral knee base center

- fwes by Dror Paley o

OSTEOTOMY 8. Tibial knee base center

Ty = S M 9. Ankle joint center
- BPEx-/Deformity angle

- Measure angles

- Measure distances

Plates/Anglez/Hails

Screws

NOTE: The Proximal. 2/3 center of femur indicates the anatomical axis of the visible femoral part.
Place the center in the middle of the most proximal visible part of the femur. The more of the femur
is visible, the more exact the Orthopaedic Application is able to calculate.

proximal 2/3 center of

CAUTION:

When you have drawn the basic line of a joint and
you will mark the anterior or posterior condyles, to
define the joint center correctly, an instruction
anterior appears.

Please place always the first mark on the anterior
outline.

20
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Osteotomy Il - Procedure with an sagittal view

;_._" DI P [ s sr s et e e :

- Praop.. dimensions ML ...
- Axesz by Dror Paley

The result shows the mechanical axes and
the center of deformity CORA.

NOTE:
Afterwards the deformity in the ap view correlates with
the deformity in the sagittal view.

CAUTION:

A correct result of the APEX can only be

achieved if both deformity centres (ap and sagittal)
have approximately the same level, e.g. at the distal
tibia or at the proximal tibia.

For calculation of the APEX and the real oblique, all
requirements are met.

If necessary now you can change the Axis by
Dror Paley or you can Osteotomy.

For more information about that refer to the Step
15.

The procedures for the ap view and the sagittal view
are the same.

Step 21 ml — Define axes by Dror Paley

If it is helpful to draw the preoperative dimension ML (medial-lateral) first.

Requirements: All joint centres are
defined.

Result: The axes by Dror Paley are defined
automatically.

The result shows the axes and the center of

3
/

deformity.

21
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Osteotomy Il - Procedure with an sagittal view

o o ey T LY o o s ol e e

the same level.

Result: A schematic view of the APEX, the Oblique an
Real deformity angle is drawn automatically.

AP 22 57

ML 34.2°
OBLIGQUE: 31.4°
RDA: 358.5°

AP 2250

QBLQUE: 31.4° ML 34.2

Activate the APEX Deformity angle

K4iA| L. Select deformity in AP-plane
4= L:I=| F: Exit function

Step 22 Calculation of APEX, Oblique and Real Deformity

. Requirements: Both CORAs are defined and have almost
- APEX-/Deformity angle

22

d the

AFPE=-/Debormity an

Anale: 21.1° varis
Wit W Ares

gle

Move the mouse pointer near to the CORA tbl, and Ibl appear automatically.
Le

With the left mouse button, confirm the CORA of the ap view.
Re With the right mouse button, exit the function and go back to the Module
Assistant.
M

The snap to Axes mode is preselected automatically.
The deformity angle and the direction are shown in the Information Area.
K4iA| L. Select deformity in kML-plane

NOTE: Make sure that the CORA is defined by the intersection point of the mechanical axes.

=i :I:=| F: Back
Wit M Ares

APE=-/Defarmity anagl
Angle: 21.1° varus

1=}

NOTE: Make sure that the CORA is defined by the intersection point of the mechanical axes.
Move the mouse pointer near to the CORA tbl, and Ibl appear automatically.
Le

With the left mouse button, confirm the CORA of the sagittal view.
Re with the right mouse button you go back to Select there deformity in the
AP-plane.
M

The snap to Axes mode is preselected automatically.
The deformity angle and the direction are shown in the Information Area.
Attached to the mouse pointer you have the schematic view of the result.

K 4A| L. Place APEX

=i Emp| F: Exit function

APE=-/Defarmity angle
widi| b Free
Le With the left mouse button, place the schematic view on the desired position.
Re With the right mouse button, exit the function and go back to the Module
Assistant.
M

define the position of the mouse pointer Free of your choice.
Planning and view of the APEX is shown.
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Osteotomy Il - Procedure with an sagittal view

Step 23 Measurement of OP relevant data | 23

g SR A Requirements: The planning is finished.

- Measure angles Result. Angles and distances which are helpful for an intraoperative
- Measure distances orientation are displayed in degrees and mm.

You are in the function Measure distances.

NOTE:

Make sure that an angle is measured anti-
clockwise.
Refer to the picture below.

First mark the side 1 und afterwards side 2.

ww QO'EL
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Osteotomy Il - Procedure with an sagittal view

Measurement of a distance:

4 A L: 1. Point Dirmenzion parallel
A=l F: Exit function
widiu| M Free

Le With the left mouse button, choose the 1° point of the measurement line.

R With the right mouse button, go back to the Module Assistant.

M Define the position of the mouse pointer Free of your choice.
r4iA| L 2 Paont Dimenzion parallel
4=:I:Ii=¢| F: Back Length: BOE.5 rmm
A M Fres

Le With the left mouse button, choose the 2™ point of the measurement line.

R With the right mouse button, go back to point 1.

M Define the position of the mouse pointer Free of your choice.

NOTE:

If useful press the key P to change into the mode Point and the snap to
point mode is activated, or press L for line, E for end of a line and S for
intersection of 2 lines.

Before you choose the 2" point of the measurement the value of the
distance in mm is indicated on the screen and in the information area. It
changes while moving the mouse cursor.

w4a| L. Place dimenzion test Dimnenszion parallel
4= Izli=| FB: Back Length: B09.9 mim
Wil b Free

Le With the left mouse button, position the measurement result on the

desired position of the screen

Measurement of an angle:

wmi4Aa L Select1. line Dimenzion angle
A=l | B0 Enit function
| M Line or Element

Le With the left mouse button, choose the 1*' side of the angle.

R with the right mouse button you go back to the Module Assistant.

M The snap to line or element mode is selected automatically.
wmi4ial L. Select 2 line Dimenzion angle
4=:l:Ii=p| F: Back
w4 b Line or Element

Le With the left mouse button, choose the 2™ side of the angle.

R with the right mouse button you go back to the 1% side of the angle.

M The snap to line or element mode is selected automatically.

Move the angle and its value to the desired position at the screen.
K4 A] L: Place dimenszion test Dirmenzion parallel
=i l:Imp| F: Back Length: B09.9 mm
il b Free
Le With the left mouse button, position the measurement result on the

desired position of the screen.
The measurement of the angle is defined.
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Further reading - For the module Osteotomy

Further reading

For the module Osteotomy
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(1999) 288-294.
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Abbreviations - For the module Osteotomy

Abbreviations
a

ACA
alLDFA
AMA
aMLFA
aMPFA

D

FNA

FNA

FSA
FSA-mTA
HJC
HPKI
JLCA
KJL-F
KJL-T

L

m

MAD
mFA-mTA
Mikulicz
mLDFA
mLDTA
mLPFA
mMPTA
RDA

TL

94

anatomical
Angle of Correction of Angulation
anatomical Lateral Distal Femoral Axis

Anatomical Mechanical Angle (angle between anatomical and mechanical axis)

anatomical Medial Lateral Femur Axis

anatomical Medial Proximal Femur Axis Center Line

distal

Femoral Neck Axis

Femoral neck axis

Femurshaftaxis

Femur Shaft Axis (anatomical)-mechanical Tibia Axis

Hip Joint Center

acetabulum-femoral head index according to Heymann and Herndorn
Joint Line Conversion Angle (angle between KJL-F and KJL-T)
Knee Joint Line—Femur (proximal knee base)

Knee Joint Line—Tibia (distal knee base)

Lateral

mechanical

Mechanical Axis Deviation

mechanical Femur Axis—mechanical Tibia Axis

center line

mechanical Lateral Distal Femoral Axis

mechanical Lateral Distal Tibia Axis

mechanical Lateral Proximal Femoral Axis

mechanical Medial Proximal Tibial Axis

Real Deformity Angle (only for module Osteotomy Il , here not relevant)
Traglinie (Center line)
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