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UNDERSTANDING TL-HEX SOFTWARE VERSION 2.2

Whether you are a new TL-HEX user or an experienced one, reading this document will help you
understand how to approach the TL-HEX Software Version 2.2; the conventions adopted and the logics
adopted in order to provide the user with the tools for managing a treatment.

For new users

Before using the TL-HEX software for the first time, it is very important to read this document in order
to:

¢ have an overview of TL-HEX system (both hardware and software) and understand the basic
rules about how to build correct frames in the TL-HEX SYSTEM OVERVIEW section

e understand conventions used by the software to mimic reality in the NOMENCLATURE section
e know how to log in in the GETTING STARTED ... HOW TO LOG IN section

e understand general software’s menus and navigation logics by reading the PATIENT AND CASE
MANAGEMENT section

e manage an entire case on the software by reading the CASE PLANNING section.

For HEX-perienced TL-HEX users
Even for experienced users, reading this document is helpful for:
e upgrading your cases from previous version

o the cases from the previous software versions have been migrated to the new version.
They are in read-only format: read the steps required to upgrade them and make them
editable in the UPGRADE A CASE FROM PREVIOUS VERSIONS TO section

e refreshing the background required for using this software

o take alook at the PATIENT AND CASE MANAGEMENT section to understand how the
icons can aid the use of the software

e understanding how the software can support the clinical activity

Examine the NOMENCLATURE and CASE PLANNING sections to understand the flow and the new
graphics for managing deformity/trauma treatment with the addition of the foot like sticks option.



The following flow chart provides a sequential overview of the process for case management with TL-HEX

software (with or without HEX-ray module)
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Access to TL-HEX software requires inserting Username and Password. Access
credentials can be obtained at www.tlhex.com by requesting a new account and
following the instructions.

# see OBTAINING ACCESS AND INFORMATION

Select your country, enter a valid username and password in the appropriate text fields
and click ‘Sign in’ to access the software.
# see GETTING STARTED ... HOW TO LOG IN

In the "Add New Patient’ screen, create a new patient if the patient does not already
exist. Each case must be linked to an existing patient.
# see ADD NEW PATIENT

To starta new treatment, click on ‘Create New Case’. Select the patient from the ones
available in the drop-down list providing the information required (Case Type, Case ID,
Frame ID, Case Description, Planning Created, Side, Bone type).

# see ADD NEW CASE

Describe the deformity starting from the reference segment identification. Then, provide
the relevant parameters relative to the angular deformity, rotation, translation and axial
translation. Visualize and, if necessary, specify the eventual over/under correction
parameters in the ‘End of Correction’ section.

# see DEFORMITY PARAMETERS AND END OF CORRECTION

Indicate the scenario and ring type and size for the frame assembly
# see SCENARIO AND SUPPORT SELECTION

PRE-PLANNING (optional) - If desired, complete this section with details of the planned
frame position, relative to either the deformity apex or the osteotomy/fracture level.
Strut types and lengths are being suggested.

# see PREOPERATIVE PLANNING

POSTOPERATIVE - Provide the actual frame parameters, position as mounted to the
patient, and adjust/modify the struts configuration to adapt them to the configuration
obtained during the surgery. Visualize the expected treatment result in the "End of
Correction’ section.

#see POSTOPERATIVE ASSESSMENT

Define the schedule by specifying the latency period, the maximum speed rates for
correction or the desired days of correction. If applicable, apply lengthening/shortening
first.

# see SCHEDULE

Once the surgeon approves all data, the schedule is calculated and the prescription is
generated. The prescription can be saved and a hard copy will be given to the patient.
For each correction step, the number of turns the patient must make are indicated for
each strut for both acute and gradual adjustments. A hard copy of the bill of materials
and the report may be generated. The report is a more detailed view for the surgeon
indicating the length settings for the gradual and acute setting on the strut.

# see REPORT

The surgeon can use the check-up function to generate a new case starting from a
specific date of the treatment. This new case will report all the parameters updated to
the selected date. The surgeon can then proceed to set up a new deformity correction
treatment.

# see DETAILS & CHECKUP


http://www.tlhex.com/

TL-HEX SYSTEM OVERVIEW

INTRODUCTION

The TL-HEX™ is a hexapod system. In essence, the system consists of circular and semi-circular external
supports secured to the bones by wires and half pins, and interconnected by six struts. This allows multi-
planar adjustment of external supports. The TL-HEX system is intended for limb lengthening by
metaphyseal or epiphyseal distractions, fixation of open and closed fractures, treatment of non-union or
pseudarthrosis of long bones, and correction of bony or soft-tissue defects or deformities.

SOFTWARE

The software, starting from the initial fracture or deformity, is able to calculate a prescription for the
surgeon’s review and approval, indicating the direction and daily amount of adjustment in length for each
strut in order to achieve the treatment goals.

HARDWARE

TL-HEX is a circular external fixator based on llizarov's principles. This frame consists of a hexapod made
up of two rings (circular external supports - Fig. 1), one ring and one foot plate (U-shaped plate for foot
deformity correction - Fig. 2) or two foot plates with the opening in opposite directions and six variable-
length struts. The relative strut lengths determine the position of the rings. Due to the rings being attached
to bone segments or to a bone segment and foot, their position indirectly determines the position of the
bone segment.

Fig.1 TL-HEX application with two rings and six variable length struts
Fig.2 TL-HEX application with one ring, one footplate and six variable length struts (foot deformity correction)

The frame configuration changes according to the lower-limb bone to correct or to lengthen.

Refer to General Principles of TL-HEX Frame Assembly for detailed instructions on how to build the different
frame configurations.



STRUTS

TL-HEX struts (Fig. 3) consist of two telescoping aluminium tubes that can be locked together at various
lengths. The rod moves relative to the inner tube when the knob is rotated providing a gradual change of
overall strut length in 0.5-mm increments.
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Fig- 4. TL-HEX uitra-short strut stiucture

The ultrashort strut has a different design in order to be applied in special cases (for instance, very severe
angular deformity and extreme equinus foot), but the most important features (two telescoping tubes,
the adjustment knob and the locking bolt) have been preserved (Fig. 4).

The TL-HEX struts allow performing acute (orange colour) and gradual (green colour) adjustment of the
strut length.

The acute adjustment is achieved by untightening the side-locking bolt, sliding the inner tube relative to
the outer tube to the desired length and re-tightening the locking bolt. Acute adjustment is indicated by
the inner tube scale in 1-mm increments relative to the orange-line mark on the outer tube (Fig. 5a).

The gradual adjustment is achieved by pulling and rotating the adjustment knob, resulting in a noticeable
detent (tactile click) every 0.5mm of adjustment. Gradual adjustment is indicated by the same scale,
relative to the green-line mark on the end of the threaded rod (Fig. 5b).

The direction of the adjustment is indicated by the direction clips. The arrow of the direction should be
oriented according to the prescription.
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Fig. 5. Indicators for acute (3) and gradual (b) adjustments on the TL-HEX struts.



Struts are available in four different sizes (ultrashort, short, medium and long), providing adjustments
ranging from 45mm to a maximum extension of 318mm.

Description  Acute/Gradual Minimum Length Maximum Length |

UltraShort 0-28 45mm 101mm |
Short 0-15 92mm 122mm
Medium 0-35 114mm 184mm
Long 0-80 158mm 318mm

RINGS & FOOTPLATES

The struts are attached to full rings, 5/8 rings or footplates in pairs using special angulated tabs around
the circumference of the external support.

Full rings and Footplates
Each full ring has:

e Three working tabs, which will have struts attached to them.

e Three non-working tabs.
Two opposite tabs on each full ring are marked with a double-line indicating the anterior and posterior
tabs. In addition, each full ring has two single-line marks oriented 90° relative to anterior and posterior
tabs.

5/8 rings and 3/8 component
Each 5/8 ring has:

e Three working tabs, which will have struts attached to them.

¢ Two non-working tabs.
The central tab on the 5/8 ring is marked with a double-line to facilitate its orientation. In addition, each
5/8 ring has two single-line marks oriented 90° relative to central tab to simplify external support
alignment and frame assembly.

The 3/8 component allows for transforming a 5/8 into a full ring. It has one tab, working or non-working,
depending on the case.

"
. Fig. 3




RING ORIENTATION TAB

By convention, the Ring Orientation Tab (ROT) is where struts 1 and 2 originate and it is indicated on the
hardware by double-line marking.

It is always on the proximal external support, regardless of which segment is chosen as the reference
segment.

The software uniquely identifies the Ring Orientation Tab with a red dot to facilitate ring orientation and
struts placement.

A second ROT is the tab on the distal external support situated opposite to the proximal one and it is
important to determine the way in which the frame is rotated around the limb when referencing distally,
as shown in the picture above on the right. This second ROT is always on the distal ring, regardless of
which segment is chosen as the reference segment.



HOW TO MOUNT THE FRAME

For proper identification, the struts are numbered using color number clips. The clips are numbered from
1 to 6 and colour coded as red (1), orange (2), (3), green (4), blue (5) and purple (6).

The software provides the possibility to preplan the treatment and determine the frame configuration
prior the surgery. Based on the provided input, the optional preoperative planning functionality calculates
the struts combination in terms of Type, Acute and Gradual in order to prebuild the frame. For further
clarification, review the Case Management — Preoperative section.

The following rules apply to TL-HEX frame in order to be consistent with the software graphical
representation:

Full Ring and 5/8 Open Posteriorly Ring

1. Identify the Ring Orientation Tab (ROT) of the proximal ring (double-line mark) and start connecting
struts 1 on the left and 2 on the right to the reference lines.

Struts #2

Full rings and 5/8 Open Posteriorly rings, while the ROT is always placed anteriorly.

2. For the proximal ring, struts No. 3, 4, 5 and 6 must be attached counter-clockwise as shown below.

10



TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

3. Onthe distal ring, struts No. 3, 4, 5 and 6 must be also attached counter-clockwise as illustrated
below.

5/8 Open Anteriorly Ring

In case the proximal ring is a 5/8 Open Anteriorly Ring, when there is no rotational deformity, according
to the software convention, the ROT is the first possible tab that is counter-clockwise from the anterior
side for both right and left limb.

NOTE: it is not possible to have the same ROT rotation between left or right limb. The frame mounting is
not symmetrical.

Independently from the reference segment selection, the first possible tab will be externally rotated for
the left limb, while the right limb will be internally rotated. The rotational value is automatically calculated
by the software and is located in the ‘Reference Ring Rotation’ field. Refer to the tables below to visualize
how the frame is represented, based on the mounting rules conventions:

Left Right

Proximal
support:

5/8 Open
Anteriorly
Ring Proximal

Reference

) Segment
Distal

support;

Full Ring
Reference Ring Rotation (deg) Reference Ring Rotation (deg)

® External ) Internal 6C  External @ Internal
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

5/8 Open Medially Ring

In case the proximal ring is a 5/8 Open Medially Ring, when there is no rotational deformity, according to
the software convention, the ROT is the first possible tab that is counter-clockwise from the anterior side

for both right and left limb.

NOTE: it is not possible to have the same ROT rotation between left or right limb. The frame mounting is
not symmetrical.

Independently from the reference segment selection, the first possible tab will be externally rotated for
the left limb, while the right limb will be internally rotated. Instead, the rotation value changes according
with the selected reference segment and distal support. The rotational value is automatically calculated
by the software and it is located in the ‘Reference Ring Rotation’ field.

Refer to the tables below to visualize how the frame is represented based on the mounting rules
conventions and different external supports combinations:

Proximal
support:

5/8 Open

Medially
Ring

Distal
support:

Full Ring

Proximal
Reference
Segment

Left

Reference Ring Rotation (deg)

=Ty ‘® External () Internal

Right

Reference Ring Rotation (deg)

30 ) External @ Internal
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Proximal
support:

5/8 Open

Medially
Ring

Distal
support:

Full Ring

Distal
Reference
Segment

Left

Reference Ring Rotation (deg)

g0 ® External . Internal

Right

Reference Ring Rotation (deg)

30 . External @ Internal

Proximal
support:

5/8 Open
Medially
Ring

Distal
support:

5/8 Open
Posteriorly
Ring

Proximal
Reference
Segment

Left

i

Reference Ring Rotation (deg)

S0 ® External ' Internal

Right

Reference Ring Rotation (deg)

30 () External @ Internal
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Proximal
support:

5/8 Open
Medially
Ring

Distal
support:

5/8 Open
Posteriorly
Ring

Distal
Reference
Segment

Left

Reference Ring Rotation (deg)
&0 ® External ) Internal

Right

Reference Ring Rotation (deg)

60

) External @ Internal
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Footplate
When selecting Long Bone as bone type:

- using 1 footplate, the footplate will open anteriorly (both
distal or proximal)

- using 2 footplates, the proximal footplate will open
anteriorly and the distal footplate will open posteriorly.

With footplate as proximal support, the ROT is at the posterior
tab.

When selecting Ankle as bone type:

- using 1 footplate, the foot plate will open anteriorly (both
distal or proximal)

- using 2 footplates, the proximal footplate will open
posteriorly and the distal footplate will open anteriorly.

When selecting Hindfoot or Forefoot as bone type:

- using 1 footplate with the Hindfoot/Forefoot, the footplate
will open dorsal (both distal or proximal). With the footplate
as proximal support, the ROT is at the posterior (plantar)
tab.

- using 2 footplates, the proximal footplate will open plantar
and the distal footplate will open dorsal. The ROT is on the
proximal footplate at the posterior (dorsal) tab.

15



NOMENCLATURE

This section describes the basic rules and conventions on how the deformity needs to be inputted in the
software.

In the description of the fracture or deformity, one of the bone segments is defined as the reference
segment and the other one as the moving segment. In the software views, the reference segment is
indicated as a blue segment, and the moving (non-reference) segment as green. The surgeon chooses a
reference segment, either proximal or distal.

Long Bone Ankle Forefoot Hindfoot
AP view AP View Dotus! View Darsal View

™ 2|

:

Choosing proximal reference as reference segment means that:

- the deformity and frame orientation are described relative to the axis of the proximal segment

- the deformity parameters (what the bone looks like) should be described accordingly

- the translation and rotation of the distal segment are described in relation to the proximal segment.

Meanwhile, if the distal segment is chosen as reference segment:

- the deformity and the frame are described relative to the axis of the distal segment

- the measurements would need to be taken in relation to this orientation

- the translation and rotation of the proximal segment are described in relation to the distal segment.

To minimize the measurement errors when using the X-rays related either to the apex of deformity or the
osteotomy/level of fracture, the shortest segment should be used as a reference segment.

For example, if a proximal tibia osteotomy is performed, the proximal segment should be used as
reference. If the surgeon is treating a distal femoral fracture or deformity, the distal segment should be
used as the reference segment. If the surgeon has to treat a foot deformity (for example, equinus foot),
the proximal segment is almost always used as reference.

It is important to realize that changing from proximal to distal referencing will change direction of
translation in both AP/Dorsal and Lateral views, and the direction of rotation in the Axial view, but will not
change length or angulation parameters because these are mathematically independent of the point of
reference.

For example, in case of a distal reference segment, medial translation of the distal bone segment would
be described as lateral translation because the proximal segment would be translating laterally in relation
to the distal (reference) segment as described in the following images.

16



TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Distal Reference Segment

\ J
Description of the moving segment translation depending on proximal or distal selection of the reference segment

In the relevant Case sections, the software proposes a set of three pictures that graphically mimic the
input provided to the software in the different stages (e.g., Case Data, Deformity Parameters and
Mounting Parameters).

The first is the AP/Dorsal view diagram corresponding to the standard AP/Dorsal X-ray of the limb.

The second is the Lateral view diagram representing the standard ML X-ray of the limb. There are
orientation keys on these two views that indicate the medial/lateral and anterior/posterior aspects,
respectively.

The third picture is the Axial view, which represents the view we would have when looking either up or
down or frontally/posteriorly (foot) at the limb from the reference segment. On this view, the orientation
keys are anterior/dorsal, posterior/plantar, medial, and lateral.

To clearly understand what the software is representing related to what the reality looks like, in each
projection and for each bone type, the longitudinal axes are traced both in the proximal and distal
segments.

17



TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Based on the Bone Type selected - Long Bone, Ankle, Forefoot and Hindfoot - when starting a case, the
software accommodates different graphic representations of the bone segments, trying to mimic the
correspondent part of the limb.

In the description of Ankle cases, the software views represent the deformity following the same rules as
above, but adapting the simplified foot anatomy:

x |

While describing Foot deformity, it is possible to select either Hindfoot or Forefoot level of correction. This
indication provides the surgeon with the means to manage different foot deformities in an appropriate
way.
If Forefoot is selected as bone type, it is possible to choose between two different graphics typesin
the Deformity Parameters section:

e Anatomical Forefoot Graphics

§

o Dowels Representation of the Forefoot:

18




TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

If Hindfoot is selected as bone type, the software views represent the foot as follows depending on the
selected option in Deformity Parameters tab:

¢ Anatomical Hindfoot Graphics

e Dowels Representation of the Hindfoot

For both foot bone types, the anatomical graphics have been enriched with an arrow that helps in
understanding, especially in the Axial View, the direction of the rotational deformity between the two
segments.

19



FOOT NOMENCLATURE

The software conventions behind the foot anatomical representation and deformity description are
based on the following assumptions:

Talo-Navicular

Joint
Hindfoot

osteotomy

Forefoot
osteotomy

The software identifies two axes (solid lines) on the foot graphic representation (as shown in the
above picture).

The first axis (Hindfoot axis) is a line that ideally connects the middle of calcaneus with the talo-
navicular joint along the anatomical axis of the calcaneus.

The second axis (Forefoot axis) drawn on the foot is the line that represents the metatarsal
declination angle. The metatarsal declination angle is drawn on the weightbearing lateral foot
radiograph between the axis of the second metatarsal and the supporting surface. It is
approximately 21°.In general, this axis corresponds to the anatomical axis of the second metatarsal.
These two axes of the foot intersect on the point of reference (talo-navicular joint) and create an
angle of 37° Apex Dorsal. The software considers this value as the default lateral angular deformity.

NOTE 1: This point is also considered as the reference point in relation to which translations and
angulations are determined. Also, the point of reference is located neither on forefoot nor hindfoot
osteotomy level.

NOTE 2: Itis possible to choose different axes to describe foot deformity — but the choice should be
consistent in both initial and end-of-correction parameters. The software might represent the
anatomical foot differently from what is seen on the AP and LATERAL X-rays, but the correction will
be performed according to the parameters entered: in these cases, it is suggested to use the dowels
option.

The two pictures above describe the two axes, the relative angles and the osteotomies positions.
The positions of the two axes remain invariant for both forefoot and hindfoot bone types.

How the software represents the foot and the axes on Dorsal and Lateral view is reported in the
Nomenclature section.

20



TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

The option with dowels keeps the default 37° Apex Dorsal but it can be adapted and used to model
a deformity/fracture on a foot in a more abstract and generic way (e.g. midfoot deformities).

MOVING SEGMENT

In the following tables, there is a description of how the software interprets the choice of the
reference segment (distal or proximal) either for forefoot and hindfoot but, in particular, how the
software manages the description of the deformity related to this.

The graphic representations exemplify how the moving segment translates, angulates and rotates
relative to the reference segment and the identified axes.

NOTE: This will not be done for the representation of the foot like sticks since it is more self-
explaining.

Forefoot
DORSAL Angulation

Forefoot | Proximal Reference Segment \ Distal Reference Segment

DORSAL Angulation (Abduction(ABD), Adduction(ADD)): The moving segment angulates relative
to the axes intersection (point of interest).

DORSAL Angulation
Abduction (ABD) - 30°

21



TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Adduction (ADD) - 30°

22




TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

LATERAL Angulation

Forefoot ‘ Proximal Reference Segment Distal Reference Segment

LATERAL Angulation (Apex Dorsal, Apex Plantar): The moving segment angulates relative to the
axes intersection (point of interest).

Apex Dorsal / Plantar —
OO

LATERAL Angulation
Apex Dorsal - 37°
DEFAULT VALUE

Apex Plantar — 25°

23




TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

LATERAL Translation

Forefoot ‘ Proximal Reference Segment Distal Reference Segment

LATERAL Translation (Dorsal, Plantar): The moving segment translates orthogonally relative to
the reference segment axis.

Dorsal - 50mm

LATERAL Translation

Plantar - 50mm

24




TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

AXIAL Translation

Forefoot | Proximal Reference Segment Distal Reference Segment

AXIAL Translation (Short, Long): The moving segment translates along the direction of the
reference segment axis. This is more visible in the LATERAL view.

Long - 50mm

AXIAL Translation

Short - 50mm

25




TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

AXIAL Rotation

Forefoot | Proximal Reference Segment Distal Reference Segment

AXIAL Rotation (Supination, Pronation): The moving segment rotates around its longitudinal axis.

Pronation — 45°

AXIAL Rotation

Supination — 45°

26



TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Hindfoot
DORSAL Angulation

Hindfoot ‘ Proximal Reference Segment | Distal Reference Segment
DORSAL Angulation (Abduction(ABD), Adduction(ADD)): The moving segment angulates relative
to the axes intersection (point of interest).
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

LATERAL Angulation

Hindfoot ‘ Proximal Reference Segment Distal Reference Segment

LATERAL Angulation (Apex Dorsal, Apex Plantar): The moving segment angulates relative to the
axes intersection (point of interest).

Apex Dorsal / Plantar — 0°

LATERAL Angulation
Apex Dorsal - 37°
DEFAULT VALUE

Apex Plantar - 25°
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

LATERAL Translation

Hindfoot ‘ Proximal Reference Segment Distal Reference Segment

LATERAL Translation (Dorsal, Plantar): The moving segment translates orthogonally relative to
the reference segment axis.

Dorsal - 50mm

LATERAL Translation

Plantar - 50mm
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

AXIAL Translation

Hindfoot | Proximal Reference Segment Distal Reference Segment

AXIAL Translation (Short, Long): The moving segment translates along the direction of the
reference segment axis. This is more visible in the LATERAL view.

Long - 50mm

AXIAL Translation

Short - 50mm
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

AXIAL Rotation

Hindfoot | Proximal Reference Segment Distal Reference Segment

AXIAL Rotation (Varus, Valgus): The moving segment rotates around its longitudinal axis.

Valgus — 45°

AXIAL Rotation

Varus — 45°
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WEBSITE NAVIGATION

OBTAINING ACCESS AND INFORMATION

Access to the TL-HEX software is controlled by Username and Password that can be obtained at
www.tlhex.com by requesting a new account from the Home page and following the onscreen
instructions.

Once the request has been received by Orthofix, it will be validated to confirm whether the applicant has
undergone the necessary training to use the system safely and responsibly. Once approved, the surgeon'’s
user account will be activated, and Username and Password will be emailed to the applicant.

For further information and support, please, send an email to tthexcustomercare@orthofix.com.

GETTING STARTED ... HOW TO LOG IN

Go to: app.tlhex.com

This location provides the login screen after the selection of the user’s country. Previous software releases
are maintained to serve those countries where this current version has not yet been approved.

Enter username and password and click ‘Sign in’. Mandatory fields are marked with a *.

Login
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NAVIGATION MENU

) ORTHOFIX

v

The software header allows the user to recall the following menu functions anywhere within the
application:

- Patients - Cases
o List of Patients o List of Cases
o Add new Patient o Add new Case

In addition to the Patients and Cases menu, the icons on the right-hand-side identify the following actions:

MANAGE ACCOUNT

‘"{-i Where the user can manage and update his/her own account information, change the
password and manage the prescription preferences.
CONTACT US

(¥4 A quick link to access the support or obtain more information on the TL-HEX System, both
software and hardware, is available by clicking on this icon. This will display the
instructions on how being in contact with the TL-HEX Customer Care.
INSTRUCTIONS FOR USE

[I.]] By clicking on the icon the user is forwarded to the Instruction for Use section where he/she

can find the available support material on product usage and additional resources.

LOG OUT
To log out, just click on the icon

G

33



PATIENT AND CASE MANAGEMENT

The Patients and Cases menu includes links to the list of patients or cases, and enables the surgeon to
add a new patient or case, respectively.

All cases are related to a particular patient. At least one patient must be present prior to start any case.
There are no restrictions on the number of cases that can be associated with each patient.

Patient C }-———{ Case2 | @—

[ cases

1

PATIENTS
Patients = List of Patients

Y
D
>

O ORTHOFIX -

The List of Patients can be reached by clicking [List of Patients] in the Patients item from Navigation menu,
located in the header section. The list of patients is the homepage of the software.

By default, patients are sorted based on the case planning creation date, in descending order.

The List of Patients can also be sorted in ascending or descending order by clicking on any of the headers

except Actions.
Listef Patients
fe row ammrr L)
— [ Comten Lt e 3 Adtive | Notiem

> [ 3 X
» [ 3 X
] [ 3 =
> - =
» [ 3 x
» o &
» (3 X
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Click on the ’
grouped by Frame ID.

A
Listof Patients ,
S ——
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m —
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< [¢ “W Guare ——
gl o e | Oformity fomr- Gf Wouow 1 © 2 @ =
-
Case 10 (o= St Case fHone Side  Marvatyg Dwyr  Atoms
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Cane 2 2 .

icon related to each patient in the list to expand the list of cases related to this patient,

Patient records are paginated and it is possible to navigate between the different pages by selecting the
desired page below the list. The user can also change the number of records displayed per page [10 — 25

- 50 - ALL].

PATIENT ACTIONS
Actions that can be performed on a patient are:

_ ADD NEW CASE
K- Create a new case related to this patient in one click by selecting this icon
DELETE A PATIENT
By selecting this option, the patient and all his/her related cases will be deleted.
‘ The popup window will appear to confirm the removal of the patient. Click on ‘Delete’ to

move on. A warning pop up reminds that the action cannot be reverted, once a patient is

deleted.
To view or modify the data of an existent patient click the Patient ID.
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ADD NEW PATIENT
Patients - Add new Patient

A new patient can be entered using:
e Add new Patient menu, found in the navigation menu
e Add new Patient button (either in List of Patients or List of Cases screen)

Add.New Patient

Patient 1D * o

Patient Initsabs: * You are not allowed ta enter or grovide any infarmation that slows, drecthy of

Gander: * Mado Femaie

For each new patient, the surgeon should provide the following information
e unigue Patient ID
e Patient Initials
e Gender

Warning: Under the Orthofix Terms of Use (End User License Agreement and Privacy Policy), the surgeon
shall never enter information that directly identifies a patient. The patient number is intended to be used
as an identifying link to the patient within the surgeon’s patient management system.

Optionally, the user can associate a specific Prescription Address to a patient by expanding the
‘Prescription Preferences’ bar.

36



A
Add New Patient

Pationt 10 * @ A Viamiog
Patient Inituals * Yoo are not allowad to poter or

ndroctly

addres re mumber etc) Please use unly an internal canfidental code to identéy
Gender * Mk Femule your patert record when unng ths Software

(o

Select Presonption Addvess.

Save Patient Save 8 Create Cne Cancel

. Save Pati . : , ,
Clicking on the button will complete the creation process and open the “List of patients”
screen, which will include all previously entered patients as well as the newly created one.

On the other hand, clicking on the button will save the new patient and will open a new
ready-to-use case that is already associated to the newly created patient.

SEARCH
To search a Patient or Case, expand the search bar to search the content based on specific criteria. Enter

Search

the search criteria in the relevant field and press the button.

Patiert 10 @ Status Manning Created
g @
Case D Sude Show ooy Triat
Case Description Bone Type
Case Type

i

User can search by Patient ID, Status, Case ID, Side, Case Description, Bone Type, Case Type and Planning
Created (using the “This Date”, "After This Date” or “Before This Date” logic).

Clear

To remove any filter, click the button.
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CASES
Cases - List of Cases

O ORTHOFIX L3 Y (e

HE .. AW
| Patign

The list of cases can be reached by clicking List of Cases in the Cases item from the Navigation menu,
located in the header section.

By default, cases in the List of Cases are sorted in descending order based on the Planning Created date.

The List of Cases can also be sorted in ascending or descending order by clicking on any of the headers
except Actions.

i Lo B

Patiene Frarme Case D Case Status Citsa Eocw Type Sde  Pamning Sreatod Divs Actions
n Chescription Type + Laft
SW Guide A SW Guide Case  SW Guide Case m Detormvy | Fame P PRI . e & & -
(A
SWouide | € JGuideCase penETTTRy

I vt | Dpformaty  1ibia aght 11/01/2018 24 @ = -
<BNt ety BTN

. v 2 terng in 1 pages

The case records are paginated and it is possible to navigate between the different pages by selecting

the desired page below the list. The user can also change the number of records displayed per page [10
- 25-50 - ALL].
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STATUS OF A CASE

A case can pass through different statuses based on the performed actions. The current case status is
color-coded and reported in the Status column in the Case lists. Different actions are available depending
on the case status.

Below is reported a summary of the different status:

Detail

The case can be viewed, modified, deleted, archived or sent to another TL-HEX
user.

A case with this status is a case where the report has been adjusted and has only
the report tab enabled.

If you reset the changes using the Reset button in the Report tab, all other tabs
will be enabled again and the changes made so far on the report will be lost.

The case has been received from another user. It can be viewed, deleted or
restored in order to make it editable.

The case has been archived by the user and it is in read-only format. It can be
viewed, deleted, sent or restored in order to make it editable.

CASE ACTIONS
Different actions are available depending on the case status. Below is a summary of the actions available
according with the related case status:

CASE STATUS
ACTION Active Received Archived Adjusted
Report

< View Case X X X X
A Send Case X X X
w Archive Case X X
O Restore Case X X

[ 4 Delete Case X X X X
% Upgrade Case(*) X X X N

Archived and Received cases needs to be restored to become Active and therefore modifiable.

Active cases can be reviewed or modified by clicking Case ID.

(*) A case can be Upgraded if it has been migrated from one of the previous software versions.
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ADD NEW CASE

A new case can be created using one of the following methods:
e Selecting Add new Case from the Cases menu

.. Add Cr P .
e Clicking |n the List of Cases screen

-

e Clicking on Lt [Add new Case for this Patient] icon in the List of Patients screen

e Clicking directly in the Add New Patient Screen
NOTE: At least one patient must be present, otherwise it is not possible to create any case.

\J

U

Having selected a Patient, for each new case the surgeon should assign a unique Case ID, for that Patient,
and, optionally, a Case Description . Other mandatory fields to be compiled are:

Case Type: Deformity or Fracture, this will determine the interaction with HEX-ray module
(e.g. tools displayed) and will help, also, in filtering the cases. Optionally it is possible to mark
the case as Trial, this will help in separating trial cases (e.g. training) from real ones

Frame ID: Frame identifier to identify applied frame to the patient, especially in case of
multiple frames at the same time. Already assigned Frame IDs for that patient are identified

with a blue arrow in the bottom right corner of the related label " ﬂ B

Planning Created: for new cases the default is the current date but it can be changed

Side: left/right

Bone Type: Long Bone, Femur, Tibia, Ankle, Forefoot or Hindfoot. Selection of Femur or Tibia
will determine the HEX-ray tools default showing the standard anatomical angles for the
chosen bone type and side.

Optionally itis possible to enter New Notes associated with this case. Notes cannot be deleted once saved
and they will be displayed in the Notes History.

S

/

Proceed to the next step in the treatment planning process by clicking on the arrow on the right-hand

side.
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Warning: Under the Orthofix Terms of Use (End User License Agreement and Privacy Policy), the surgeon
shall never enter information that directly identifies a patient. The patient number is intended to be used
as an identifying link to the patient within the surgeon’s patient management system.

VIEW CASE

All the cases for all patients in each status can be displayed in View Mode by clicking on the @ [View
Case] icon.

In this section, all the case details (Case and Frame section, Deformity and End of Correction parameters,
Mounting Parameters and End of correction, Schedule, Prescription and Report) are included.

, .

Case Version: 2.2 - Viewed On: 19/01/2018, 104950
Patient Initials Frame ID
Patient ID W Guide Case 1D
Gender Na Casa Description W Gude Cass
Case Type sformity Case Status
Triad Side
Planring Crasted 11/0V /2008 Bore Type

By clicking Print Page, it is possible to print this summary to archive it as part of the patient record.

NOTE: To prevent your summary (in particular Report and Prescription tables) from being cut off when
you print it, try printing it in landscape format.

Different printers may yield different results, and the printing dialog box may contain different options,
depending upon the specific printer and browser you are using, but generally you should follow these
steps:

PC Users MAC Users
Internet Explorer 11 Safari
1. Click the Gear icon in the upper right- 1. Click File > Print.
hand corner of the browser. 2. Click Show Details.
2. Click Print > Page Setup. 3. Next to Orientation, click on the second
3. Under Paper Options, select "Landscape”. icon of a man standing sideways.
4. Place a check next to the "Enable Shrink- 4. Click on Print.
to-Fit" option.
5. Click OK.

6. Print your case summary
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SEND A CASE
Active, Adjusted Report and Archived cases can be sent to another user.

From List of Cases, click on the v icon related to the case to be sent. Fill in the Username i.e. the
registration username (email) of the receiver. Optionally, add notes for the receiver to accompany the case,
they will be embedded at the top of the View Case summary. The receiving user will be notified by email
about the received case and the entered notes will be displayed also in the email body.

In accordance with privacy guidelines, information related to Patient ID, Patient Name, Case ID and Case
Description is overridden prior to sending. Original Case Notes, if any, will be removed from the case sent.

Send Case :

Case 1D cove 122
Case Description

Recerdng UserName *

Send Notes Optonad|

A Warreng

Send Came Caref

The receiver will find the received case linked to the Patient ID — Received_Cases.

The case status assigned for this case is

Patiert ID Inftisls | Gender Last Case Planned 4 | Active Cases Actions
¥ RECEIVED_CASES A N/A 11/01/2018 ‘
v A
Case D Case Descripion. Status Case Sone  Side Plarming Deys  Actions
Typo Type Croated & Laft
Case from - A 7 :
ths@orthofeceom 1. Oeformity L | . 1vovmis B S i

IhSEDorthaliu car lane
110507 - ' s

A received case cannot be sent back to sender or to another user, but you can restore it and after it is
possible to send to another TL-HEX user.
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RESTORE A RECEIVED CASE

Patiert 1D Frame (CaseiD Cane Description Hnbis Case Bone Type Sde  Panning Days  Action
) Type Crosted & Let

- ML Case from th5(@orthofc.  Case from .
RECEIVED _CASES A o ’ . Defarmety Long Yane Latt 1 201 < #
110507 " yrholis -

The received case is initially in read-only mode and it can accessed in view mode by clicking the @ [View
Case] icon.

However, the received cases can be restored by clicking the iﬁ\—’ [Restore Case] icon. This action allows
you to create an editable case.

Before starting the restoring procedure, create a new patient record to whom you will assign the restored
case.

Click the ii‘ icon to proceed with the restore. Select the Patient ID specifically created for this purpose
or link to an existent one.

Create a new Case ID and Description.
Restore Case
You are attempting to edit a Case that was created by another User. By clicking the Restore button, you can edit
the case. The original received case data will be still available. You will proceed under your own personal liability.
Select Patient ID r

Case D *

Case Description

MOTE: Create at first a new patient if you want to link this case to a not already existing patient ID

e (2D

By clicking the Restore button to complete the procedure, a new case with the provided details is created.
The Case Data, Deformity Parameters, Mounting Parameters and Schedule tab, when fulfilled and
successfully saved, are automatically copied into the new case, while the report and the prescription need
to be recalculated.

|
Once restored, the new case status is .

NOTE: for privacy reasons, X-rays images are NOT sent with the case and HEX-ray will not be populated.
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ARCHIVE A CASE

To archive a case, click on the - [Archive Case] icon. A Pop-up message appears to inform that, even if
the case can be restored and is editable again, any eventual report adjustment completed so far will be
lost.

Confim x
By proceeding with the archive, the new case status | @ NOTE You il b abie to et
thes case in the future Dut any adiustments 0one so far on the report will be
will be . lost
RESTORE AN ARCHIVED CASE
Patiant frarme Catye ©© Canw Satus Casne Boom Type Side  Planning Craatect Days Actons
0 0 Dustrobon Type . Lot
SW Guide C W Guide Case Oeformey na Rght 11/01/2008 24 < i':' [ e 4

P

Once archived, a case is accessible in read-only and it can be accessed in view mode by clicking the =
[View Case] icon.

However the archived cases can be restored by clicking the in‘ [Restore Case] icon. This action allows
you to make the case editable again.

Restore Case

Do you want to continue and make the case editable?
- -l

By clicking the Restore button, the case becomes editable and the user can review the Case Data and all
the other tabs entered so far until Schedule (HEX-ray included which will be restored as it was), but the
report and the prescription need to be recalculated.

Once restored, the new case status is @ .

DELETE A CASE

A case can be deleted by clicking the x [Delete Case] icon. This action is available for any case.

The delete action cannot be reversed. A pop-up message asks the user to confirm the intention to proceed
with the case deletion.
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UPGRADE A CASE FROM PREVIOUS VERSIONS TO 2.1

Cases created with prior software versions will be migrated in read-only mode on this version .
If the surgeon wants to modify one of these cases, he/she should proceed with the upgrade.

—

To upgrade a prior version of a case, clickonthe “  [Upgrade Case] icon.
A pop-up message will notify the user about the attempt to open a case that was created with a prior
software version.

erommended that you review and confirm f the data. Decause the prescripbon will be recaliulsted

':/ 1 agroe with the torm and condetions.

To proceed with the upgrade, the user is requested to agree with the term and conditions declared for this
option.

By clicking the Upgrade button, Case Data, Deformity Parameters, Mounting Parameters Data and
Schedule settings are copied into a brand new case.

The user is recommended to review these prior to recalculating the report and the prescription.

By upgrading the case, please pay attention that:

e migrated cases retain postoperative information only, so any preoperative information will be lost

e because the new version includes some improvements on the graphics and label adaption based
on bone types, the upgraded new case may differ. Furthermore, some new fields have been added
which need to be compiled once the case has been upgraded. The surgeon is highly recommended
to review the copied information and confirm them prior to recalculating the prescription.

¢ inthe new version, the algorithm for calculating the prescription has been improved, which means
that the recalculated prescription of the upgraded case may differ from the original one. The
surgeon is highly recommended to review the prescription and instruct the patient accordingly.

The original case migrated from the previous version remain available in view mode for consultation and
comparison.
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CASE PLANNING

Prior to starting a case, create the patient, refer to the Add new Patient section for details relating to this.
To start a new case, refer to the Add new Case section.

Planning a case with the TL-HEX Software is a step-by-step process. Below is a summary of the main
steps.

Case Data 1

x
Carse Management
Carse Managem

Define the Case Data details, in particular select the case
type, anatomical side and the bone type.

i i

Detail in Case Data section.

Select the reference segment and provide the deformity
parameters to describe and mimics the deformity to treat.

~e Use HEX-ray module to upload real x-ray images and
perform the analysis directly on them.

I m Include any over/under correction expected at the end of
’ | le l ! the treatment, in the new End Of Correction section.

—

P Details in Deformity Parameters section recap how the
software interprets the provided input and how the
- software renders the deformity.

Mounting Parameters

Case Mar ALTsmr; U

=

Select the proximal and distal support type and size.

—— e e b e -

| PREOPERATIVE PLANNING - Details in Mounting Parameters —

.
it p— Preoperative Planning section.
. e p— In order to obtain a valid combination of the struts, describe
how the frame will be positioned. Determine the reference
l ——— ring parameters and also provide the second ring position.
. = o POSTOPERATIVE - Details in Mounting Parameters —

Postoperative Assessment section.

Review or provide the parameters to describe how the
T - frame has finally been built on the patients. Preoperative
= et Y Y information will be overridden.

Visualize the expected End of Correction results.
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Schedule

4.
Proceed with the calculus of the prescription through the
Schedule Tab by setting time(s) of correction, correction

rates or number of days to complete the treatment.

Decide if you wish to proceed with stage treatment by
applying shortening/lengthening first, if applicable.

Details in Schedule section.

— - —_ — -
=30 =1
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Review the obtained report and the prescription for the
patient.

If needed, proceed with a report adjustment or run a
checkup of the case in a selected date.

Detail in Report and Prescription section.
Detail in Checkup section.

CASE DATA

In order to describe in detail how to plan a case step-by-step, we will refer to a Tibia Blount's Deformity
as an example of how proceed. Where needed, we will highlight any difference the surgeon may encounter

when planning a case with other bone types or other clinical scenarios.

Start a new case by completing the Case Data details.
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Select the Case Type between Deformity and Fracture. This will determine the interaction with HEX-ray
module (e.g. tools displayed) and will help, also, in filtering the cases. Optionally it is possible to mark the
case as Trial, this will help in separating trial cases (e.g. training) from real ones.

Select the Patient from the drop-down list.

The Frame ID identifies the applied frame to the patient, especially in case of multiple frames at the
same time. Already assigned Frame IDs for that patient are identified with a triangle in the bottom right

corner of the related label * ) - K
The Case ID must be unique for that patient.
Case Description is not mandatory and can be used, if needed, to add a description about the case.

Change the creation date related to this case (Planning Created), if needed. It defaults to the current
date.

Determine the anatomical limb Side, either left or right.

Select the Bone Type applicable for the deformity to be treated; choose between Long Bone, Femur,
Tibia, Ankle, Forefoot and Hindfoot. Please, note that the selection Femur or Tibia displays the relative
anatomical angles on HEX-ray analysis tools.

Include any optional Notes, which will be recorded in the Notes History log.

ca.:e rl'ql!”_,gyl1lt"..(“

i ;

By choosing other Bone Types, such as Ankle, Forefoot or Hindfoot, the Deformity Parameters are
adapted based on this anatomy, as well as the graphic representations.

\)
Proceed to the next step in the treatment planning process by clicking on the arrow on the right-hand

Save & Update

side. This action, similarly to clicking button, will confirm and save the entered data.
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DEFORMITY PARAMETERS AND END OF CORRECTION

DEFORMITY PARAMETERS
Move to the Deformity Parameters screen to enter the parameters associated with the deformity.

Prior to visualizing the deformity parameters, the first mandatory step is to select the reference segment,
either proximal or distal. Review and recap what the reference segment selection implies in the
Nomenclature section.

- :
Case Management

Pathert 1D 5 Guats Casa I Tiree Bloy Tase Tupwe Fratture Bone Typee Titng Side |sh

Daformity Sarameters

Reforence Segment * o

Privacy Polcy EULA

When the reference segment is selected, the
uploading x-ray images, performing deformity and mounting analysis and upon return to TL-HEX all the
parameters will be transferred.

- i : ’

Patiert 10 5V Gusde Case IDx Cuse Hi0u Case Type: Frattue Bone Type 10 Side Lo

Deformity Pararneters

‘ Qe’e'b:emﬂ'm'.o o -

NOTE: DO NOT UPLOAD files that contain any information that allows, directly or indirectly, the
identification of your patient (e.g. name, birth date, address, email-address, phone number etc.). Please
anonymize your x-ray image before uploading when using this Software.

If the HEX-ray option is greyed out, i.e. disabled , hover the mouse on the button to
read further information about the reason and understand how to enable it again. For the possible reasons
please check the table at the end of the Few More Things... section.

The second step requires the surgeon to describe the deformity in the different views: AP View, Lateral
view and Axial view.
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Patirt 0544 e : o Cae Ty Oty  one

Canu Dz Deftrmity Parameiers
Refwiren Segnect * @ & Drowitral 5 Dol
e Q Lateral View @ Aaial View @
Arguar Dulormey (eg) Arguiat Dwlormay ey Rotaton (dey)
75 T vdps Vs 75 S1e Proturshay Phecu waturr 0 -0 Estere el
Tranadation (mmy Tranalation (mmy Translatien imm)
0 o M Latusal 0 /0 Amwir O Possenns 0 *lo sk Loy

Click the button after making any changes or updates to deformity parameters in TL-HEX
to refresh the display accordingly.

Software will remind you that the images may not be updated and may not represents the entered
parameters when you update/change the form by displaying an orange notification under the

Save & Updat Save & Updat .
mss® bHutton. is enabled and allows to save when changes have been done to the

form. The is disabled once the changes have been saved.

In contrast, is enabled when all the changes on the TL-HEX form have been saved

and it is disabled when is enabled. This to be sure that TL-HEX and HEX-ray are working on
the same set of saved data.

If the analysis have been performed in HEX-ray and data have been automatically transferred from HEX-

ray, TL-HEX parameters will be greyed out and the target icon n will be displayed to inform that
the values originate from HEX-ray.
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= - J
Case Management . i

Pabient ID: SW e Case 10: Case Bluu Case Type Deforminy Bone Type: T Side: Lefy

Deformity Paramaters

HEXIED]

Parameters transferred from HEX-ray can be edited and changed in TL-HEX by clicking anywhere on the
Reference Segment or on the Deformity/End of Correction View parameters area, the software will
remind that the changes can corrupt the drawing on HEX-ray and asks for confirmation if the user wants
to proceed or not.

= - y
Case Management .

Pationt I SW Guide Case il T Hevy Case Type Detarity Bana Type T Sdes Lot

Case Data Deformity Paramwtens

siirg HEX-ray. IF you edit them n TL-HEX
)

ne cormupted DO you wart to

-y

Proceed will unblock the fields for further editing. Cancel will leave the parameters as they are.
NOTE: Keeping a consistent singular input flow is recommended.
Although possible to mix data flows, the surgeon must be aware that any alteration in TL-HEX will have a

potentially conflicting result in HEX-ray. Same logic applies on Mounting Parameters tab.

Anyway, it is recommended to check whether the diagrams on the software correspond to the deformity
seen on the patient’s X-rays and/or clinically.
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

DEFORMITY PARAMETERS DEFINITION

The labelling parameters are bone-type dependent. This means that, in accordance with the selected bone
type, the parameters labelling will be adapted.

NOTE: FOREFOOT and HINDFOOT cases can be displayed as either ‘Foot Graphics’ or ‘Dowels’ by selecting
the relative option (see image below) and updating the views.

Case Management

Case Outa Defarmity Parametens

Reforencs Segment * @ & Droaima Distal
Dorsal View @ Lateesi View © el Vew @
Argular Deformity ieg) Angular Defarmety (teg) Retazen joeg)
[+ B focuctoniABn) AdductoniADD: 37 ¥ fces Doma Apex Parex 0 Supranon Pronetion
Trarstaton (men) Tracsiation (rew)

g Medal Lateral a ° Dorsy Partar

The labelling and logic of the ‘Dowels’ view will be the same as ‘Foot Graphics’ view but the dowels will
display the foot as long bone with a short stick representing the calcaneus and a longer stick representing
the forefoot.
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

Below is a summary of the labelling parameters:

Translation (mm)

View name AP View
Bone type LONG BONE, FEMUR, TIBIA ANKLE
Description Angular Deformity (deg)

Deformity in the Frontal or Coronal plane depending on whether the distal segment is deviated
medially or laterally in relation to the reference segment. It can be either varus or valgus.

In the Frontal or Coronal plane, the translation can be medial or lateral. Medial translation, for
example, means that the moving segment is translated medially, relative to the reference

segment.
Angular deformity Valgus Valgus
(deg) Varus Varus
Translation Medial Medial
(m m) Lateral Lateral
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View name AP View
Bone type FOREFOOT HINDFOOT
Description Angular Deformity (deg)

Deformity in the Transverse or Horizontal plane depending on whether the distal segment is
deviated medially or laterally in relation to the reference segment. It can be either Abduction (ABD)

Adduction (ADD).

Translation (mm)

In the Transverse or Horizontal plane, the translation can be medial or lateral. Medial translation,
for example, means that the moving segment is translated medially, relative to the reference

segment.
Angular deformity Abduction(ABD) Abduction(ABD)
(deg) Adduction(ADD) Adduction(ADD)
Translation Medial Medial
(m m) Lateral Lateral

54




TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

View name LATERAL View
Bone type LONG BONE, FEMUR, TIBIA ANKLE
Description Angular Deformity (deg):

Deformity in Sagittal plane depending on whether the distal segment is deviated anteriorly or

posteriorly in relation to the reference segment.

Translation (mm)
In the Sagittal plane, the translation can be anterior or posterior.

Angular Deformity Procurvatum Equinus
(deg) Recurvatum Calcaneus
Translation Anterior Anterior
(mm) Posterior Posterior

Lateral angulation
Recurvatum Procurvatum
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View name LATERAL View
Bone type FOREFOOT HINDFOOT
Description Angular Deformity (deg):

Deformity in Sagittal plane depending on whether the distal segment is deviated dorsally or
plantarly in relation to the reference segment.

Translation (mm)
In the Sagittal plane, the translation can be dorsal or plantar.

NOTE for foot:

The two axes of the foot intersect on the point of reference (navicular talus joint) and originate an
angle of 37° Apex Dorsal. The software considers this angle value as default Lateral angular
deformity.

This point is also considered as the reference point to whom translations and angulations are
determined.

The point of reference is not located on the forefoot or the hindfoot osteotomy level.

For details, refer to Nomenclature section.

Angular Deformity Apex Dorsal Apex Dorsal
(deg) Apex Plantar Apex Plantar
Translation Dorsal Dorsal
(mm) Plantar Plantar
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View name AXIAL View
Bone type LONG BONE, FEMUR, TIBIA ANKLE
Description Rotation (deg)

Deformity in Horizontal or Transverse plane depending on whether the distal segment is rotated
laterally or medially around its longitudinal axis.

As the rotation is difficult to measure radiologically, this parameter will be most commonly
established clinically.

Translation (mm)

The Axial translation occurs along the longitudinal axis of the limb.

The Short option is applicable when the moving bone segment is translated (compressed) towards
the bone segment reference.

The Long option is applicable when the moving bone segment is translated (distracted) away from
the bone segment reference.

Angular Deformity External External
(deg) Internal Internal
Translation Short Short
(mm) Long Long

i ties e
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View name AXIAL View

Bone type FOREFOOT HINDFOOT

Description Rotation (deg)
Deformity in the Horizontal or Transverse plane depending on whether the distal segment is

rotated laterally or medially around its longitudinal axis.
Because the rotation is difficult to measure radiologically, this parameter will be most commonly
established clinically.

Translation (mm)

The Axial translation occurs along the longitudinal axis of the limb.

The Short option is applicable when the moving bone segment is translated (compressed) towards
the reference bone segment.

The Long option is applicable when the moving bone segment is translated (distracted) away from
the reference bone segment.

Angular Deformity Supination Varus
(deg) Pronation Valgus
Translation Short Short
(mm) Long Long

NOTE: All angulations are expressed in degrees. Their direction is independent from the choice of proximal
or distal referencing.

NOTE: All translations are described in millimeters and they are described in relation to the reference

segment; changes in the direction of translation, as long as rotation in the Axial View, depend on whether
proximal or distal referencing is used (see the Nomenclature section for details).
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END OF CORRECTION

End of Correction parameters section related to the deformity is included in the Deformity Parameters
Tab and it is displayed at the bottom of the Deformity screen.

The three graphic view boxes display the position of the bone segments expected at the end of the
treatment (deformity correction).

The section can be collapsed clicking on the blue bar.

As default, at the end of the deformity correction referring to long bone, femur, tibia or ankle applications,
the software assumes that the bone segments should be in perfect alignment with no limb discrepancy.

END OF CORRECTION Parameters ¥

AP view © Lataral View © Al View @
Ower Angulation loeg) Ower Angudation (deg) Owet Rotation (0eg)
o 29 Vaign Varui g 70 Pracurvatum A urvATS g 2|9 Exw

Over Trarslabion fmm| Owver Transiation (men) Hooe Langth (mem)

' Ml Lateral o e Puster 20

Pasturne

This screen provides the surgeon with the opportunity to override the default position as desired.
Additional adjustments include: Frontal or Coronal plane (AP View) and Sagittal plane (Lateral View)
angulation and translation.

The Bone Length parameter — the clinical parameter indicating limb length discrepancy relative to
contralateral limb — is directly inputted in the End of Correction section.

The values entered represent the desired bone segment position at the end of the deformity correction.

This is useful if an over- or under-correction is desired at the deformity correction, e.g. Blount's deformity
correction, where a 10° over-correction is desired.
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Related to the foot application, either forefoot or hindfoot, the assumption is that at the end of the
treatment the arch of the foot is 37° Apex Dorsal. The software considers this value as default Lateral
angular deformity.

Dorsal Vew @ Latural View © Axal View ©
Ower Angulation jdeg) Over Acgulation (deg) Over Rotation ey
oS Abducooh BO) AdugoctontADON 37 5|® fpes Dorsal Apes Pants 0 : Supnaten Prunaton
Over Translation fmm| Ower Traestation (mm) Bone Langth (m)

g * Maecud Laterad q "9 Dosal Plantas e * Shartening Langtfening

Click the button at any time to refresh the display after entering or reviewing the
parameters.

Once the Deformity Parameters are completed and the End of Correction ones have been confirmed or
reviewed, click the ‘next’ arrow on the right-hand side.

60



MOUNTING PARAMETERS

The Mounting Parameters tab provides multiple features within the same tab.

ase Manapemant
5t

- [T T b e

In this tab, the surgeon can:

Select Type and size of the proximal
and distal support

Proceed with a preoperative planning if
necessary

Confirm or review the configuration

with the postoperative information
Use the HEX-ray option to perform a
preoperative planning or postoperative
assessment.

Check the frame configuration at the
end of the correction.

It is important to underline that even if the surgeon went through a preoperative planning when he/she
reviews the information with the postoperative information, this update overrides the previous ones used
and calculated during the preoperative planning.

PLANNING MANAGEMENT AND SUPPORTS SELECTION
Prior to visualizing the Mounting Parameters, the mandatory step is to select both Supports, Proximal and
Distal, and the Preoperative or Postoperative scenario.

hil - y
Case Management :

Datwerd 10 SW Guew Caso 1 Lise By Case Typa: Diforiniy Bome Type T Side Latt

Mountrg Paramatens

‘ Scenario * o

Proxenal Suppart * 0

Sefect Ring Sre Proveenal »

bistal Support * @

Select g Se Distal «

Within this screen the surgeon can proceed with a preoperative plan or if he/she is completing this screen
after the surgery with the postoperative information or after a checkup, they can confirm or review the
provided parameters.
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The software presents these two alternative scenarios:
If PREOPERATIVE (Second Ring Position) scenario is selected

Scenario * @ $ PREOPERATIVE POSTOPERATIVE

The Reference Ring can be angulated based on the user preference, but the Ring Orientation Tab
is assumed to be aligned with the Longitudinal Axis of the reference segment. No rotation is
allowed.

The Second Ring is assumed to be perpendicular to the corresponding bone segment axis

Both the external supports are located by default at a 50mm distance from the deformity apex or
osteotomy/fracture level. The user can change the default distance

Based on the Reference Ring position, parameters values and the Second Ring Position, when the

. Save & . . . .
surgeon clicks the button, the software calculates the six struts configuration in the
Struts Table. Those numbers are not editable by the user.

Although the surgeon can skip the Preoperative planning, it is recommended that he/she completes this
section,; this simplifies the overall data entry. In addition, the application suggests the optimal strut sizes
and lengths and warns in case of potential impingements of the frame.

If the POSTOPERATIVE (Insert Strut Lengths) scenario is selected:

Scenario * @ PREOPERATIVE $ POSTOPERATIVE

(0]

The reference ring can be angulated based on the user preference and any rotation of the Ring
Orientation Tab related to the longitudinal axis of the reference bone segment can be managed.
The reference ring is located by default 50 mm, or the value input during the preoperative planning

phase, far from the deformity apex or osteotomy/fracture level. The user can change the default
distance.

Symmetrically to the Deformity Parameters tab, in the Mounting Parameters section it is possible to use
HEX-ray option to continue the analysis from the frame building point of view.

Same indications about HEX-ray option availability and target icons, described previously, apply also here.
Furthermore, HEX-ray icon is disabled in this case, unless you have completed and lock your HEX-ray
analysis until Correction (for the coherent scenario).
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Two drop-down menus for each of the proximal and distal support allow the surgeon to select the type
and the size of the desired support.

Case Manageme —

(e © an N (e Y o

B

NOTE: If choosing two 5/8 rings, it is better not to choose the openings in the same direction because the
proposed solution may not be applicable on a patient due to the position of the struts that can pass
through the soft tissues. The surgeon must check the feasibility of the frame before applying on the
patient. These points can be overcome by adding a 3/8 ring. This component enables the 5/8 to be
transformed into a full ring, so by using this technique, it is possible to apply two 5/8 rings with the
opening on to the same side (very useful in trauma cases).

In case the Deformity Analysis has been done using HEX-ray, the scenario is already set as selected when
uploading the x-rays

A W Gw Lo\ Com (e N (o ey

Conditional to the confirmation to proceed, it is possible to change the scenario already set.
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63



PREOPERATIVE PLANNING

The screen provides the option to adjust:

nPVJ.wo

Reference Ring Translation {mm)

0

Reference Ring Angle (deg)

0 teckal Side Madial Sis i

Lateral View @

Reference Ring Translation {mm)

Rederence Ring Angle (deg)

Axial View 0

Referonce Ring Rotation ideg)

The parameter is described according to the selected bone type. This parameter can be used both for
Preoperative and Postoperative planning.

AP/Dorsal View

LATERAL View

AXIAL View

Reference Ring Translation - the
position of the reference ring in the
Frontal or Coronal plane (Transverse or
Horizontal plane for foot) described in
millimeters as the translation of the
center of the reference ring (orthogonal
projection), in relation to the
longitudinal axis of the reference bone
segment.

Reference Ring Angle - the reference
ring angle in the Frontal or Coronal plane
(Transverse or Horizontal plane for foot)
described in degrees as the angle
between the axis intersecting the center
of the ring and the axis orthogonal to
the bone segment.

Reference Ring Translation - the
position of the reference ring in the
Sagittal plane described in millimeters
as the translation of the center of the
reference ring (orthogonal projection) in
relation to the longitudinal axis of the
reference bone segment

Reference Ring Angle - the reference
ring angle in the Lateral view described
in degrees as the angle between the
axis intersecting the center of the ring
and the axis orthogonal to the bone
segment.

Rotation - the software  will
automatically calculate the orientation
offset of the reference ring; the value is
read-only.

Reference Ring Position (mm) 0

50 _ | ® Proximal Distal

Second Ring Position (mm)

50

The user also has to provide:

Rings Position Relative To 0

® Deformity Apex

Osteotomy/Fracture Level

Osteotomy Site Translation (mm)
Media Lateral

Anterior Posterior

e Reference Ring Position (mm): described in millimeters as the distance along the longitudinal axis
of the reference bone segment (proximal/distal) from the center of the reference ring to the
deformity apex or osteotomy/fracture level (distance AB in figure a below).

NOTE: if Reference Segment value and Reference Ring Position direction are not equal (e.g.

Reference Segment distal and Reference Ring Position proximal), a warning is displayed to remind
that this configuration (available in TL-HEX) is not supported in HEX-ray.
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Please, note that this configuration is not supported in HEX-ray.
Reference Ring Position (mm) 0 F

50 : ® Proximal ' Distal ¢

NOTE: For anatomical Forefoot and Hindfoot representation, the software’'s graphical
representation is always done in relation to the talo-navicular joint, so it could not exactly match
the real frame position on the foot when the apex of deformity or osteotomy site are not in
harmony with the talo-navicular joint. The Larger the distance between the talo-navicular joint
and the point of reference (deformity apex or osteotomy fracture level), the larger the deviation
between the representation and the frame on the foot. The calculated treatment will be
consistent with the chosen reference system of the measurements.

In these cases, it can be useful to select the option ‘Dowels’ and describe deformity and mounting
parameters by placing the sticks and their point of reference in their appropriate places in order
to better model your case.

Second ring position (mm): described in millimeters as a distance along the longitudinal axis of
the moving bone segment from the center of the second ring to the specific point of interest
(distance BC in figure (a) or distance CD in figure (b)).

Rings Sostion Reive 15 Q) Ostwctiny Sitw Transdation fnemd Rings Position Aelative T2 )

miy Afwe Oacronny Fractos Leved Veda atpry

Osteutormy Site Translation imm)

Detormzy fpes & Ostecrormy/Fractore Level 5 _ & M Latwa

rterTs

o
i
.
1

Either the apex of deformity or the level of the osteotomy/fracture can be chosen as the point of interest.
If the point of interest is ‘Osteotomy/Fracture level’, the two fields in the ‘Osteotomy Site Translation’
section (described in millimeters) are editable and the surgeon can enter the horizontal fragments
translation of the osteotomy/fracture.
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If deformity apex is selected, these two fields will appear greyed out. If the AP/Dorsal or Lateral translation
has been entered into the Deformity Parameters section, the ‘Osteotomy/Fracture Level’ is automatically
chosen as the point of interest. The surgeon has the ability to adjust previously entered horizontal
segment translation on the osteotomy site depending on the distance between the point of interest and
deformity apex.

At this point, clicking the button will reveal the preassembled frame construct and render an
optimal set of strut lengths that will result in the required frame.

The Reference Ring is color-coded in blue for easy identification.

Telererin g Praken dn @ Forgs Pusian Rutive 5 € Ostronomy Ste Transiation (meré

Trw e Lo el Ly

Wou e T " ® Dehurmey foes Onlectonmy

WARNING SYSTEM

After clicking on the button, if a red warning message like the one below is displayed on the
top of the screen, check struts that are out-of-range (indicated by a red number) both on initial
(Preoperative/Postoperative) and at the End of Correction constructs, by enlarging the End of Correction
section. An out-of-range strut can be addressed by modifying the mounting parameters related to the
reference ring and the position of the second ring.

v There was an out of range error on struts X
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Ertered parameters may not 18ad the TL-HEX System Lo the end of the reatment, please review them

S R o
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NOTE: In Preoperative Planning, the surgeon is not allowed to proceed with the treatment planning until
all the out-of-range warnings have been cleared.

In addition to the out-of-range check, the software verifies also potential hardware impingement both on
initial and end of correction constructs, in particular, impingements between the struts and the rings.

In the example below, there is a potential impingement between the strut 4, 5 and the reference ring.

Lntered parameters may not lead the 1L HEX System 1o the end of the treatment, please review them

Shart v - hees .

e 20 : f 10 8 . 0.5

Motum v hort Meodium v

Se
Madam .

(i I s . 15 . 5 . 0 .

Impingement Prowmal Proima

Enlarge the END OF CORRECTION Parameters bar to verify if any impingement is present.

END OF CORRECTION Pararmeters ¥

Total ey
e Shart Medum Madwm Mesum Short Madin
mpngement Dt Pramma

NOTE: the impingement information should be considered as an informative guideline and they not
substitute the surgeon experience and review.

Surgeon is highly recommended to review the Mounting Parameters in order to address any highlighted
warning prior to build the frame and then proceed with the postoperative phase.
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POSTOPERATIVE ASSESSMENT

Whenever the surgeon has completed the preoperative planning or he/she has already applied the frame
directly on the patient, using the postoperative X-rays, he/she has to confirm and/or review the mounting
parameters.

In particular, the surgeon is requested to select POSTOPERATIVE scenario in order to Insert Strut Lengths.

Scenario * 0 PREOPERATIVE ® POSTOPERATIVE

It is important to underline that even if the surgeon went through a preoperative planning, when he/she
reviews the information with the postoperative information, the ones used and calculated during the
preoperative planning are overridden.

NOTE: The Postoperative mode makes the Reference Ring Rotation and Struts sizes and acute/gradual
values editable.

‘ Scenrn * o
Prosimal Suppert * 0 Distal Suppost * 0
5/8 Open Antecocly ing - T20mm » Rl Rng - 120mm «
A2 Vlow 0 Lateral View 0 Acal Vew 0
Rvfernoce Ring Translation (mm) Fafwenncn Rng Transtation (mmy Aifuruncs Ring Botation (deg)
Roforence Rng Angle (dog) Reforence Ring Angle (deg)
M e

Reference Ring Postion fmmi o Rings Position Refative To O Ostootomy Site Transiation (mm)

Second Ring Pasition [mmy

In Postoperative, the surgeon has to review or provide:

o Reference Ring Parameters in the three projections AP/Dorsal, Lateral and Axial views, including
any eventual Ring Orientation Tab rotation.

o Reference Ring Position (mm): described in millimeters as the distance along the longitudinal axis
of the reference bone segment (Proximal/Distal) from the center of the reference ring to the
deformity apex or osteotomy/fracture level.
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AP/Dorsal View

LATERAL View

AXIAL View

Reference Ring Translation - the
position of the reference ring in the
Frontal or Coronal plane (Transverse or
Horizontal plane for foot) described in
millimeters as the translation of the
center of the reference ring (orthogonal
projection) in relation to the longitudinal
axis of the reference bone segment.

Reference Ring Angle - the reference
ring angle in the Frontal or Coronal plane
(Transverse or Horizontal plane for foot)
described in degrees as the angle
between the axis intersecting the center
of the ring and the axis orthogonal to
the bone segment.

Reference Ring Translation - the
position of the reference ring in the
Sagittal plane described in millimeters
as the translation of the center of the
reference ring (orthogonal projection) in
relation to the longitudinal axis of the
reference bone segment

Reference Ring Angle - the reference
ring angle in the Lateral view described
in degrees as the angle between the
axis intersecting the center of the ring
and the axis orthogonal to the bone
segment.

Rotation - the angular deviation of the
reference ring orientation tab from the
Anterior (Long Bone and Ankle) or
Dorsal (Foot) position in degrees.

It is described as External or Internal
rotation.

o Strut parameters__

e strutsize (e.g. ultrashort, short, medium, long)
e acute length (in millimeters) relative to the orange mark
e gradual length (in millimeters) relative to the green mark

Strut type (ultrashort, short, medium and long), as well as both acute and gradual adjustment
lengths, are recorded at the end of the surgery and should be confirmed or adjusted in the

corresponding fields.

NOTE: In the software, the strut length entries are validated against the type (size) of struts selected
(refer to the STRUTS section for size details). If the entered value exceeded the range for any given strut,
an error is indicated and the strut size/length should be corrected prior to proceeding to the next step.
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Click the button at any time to refresh the display after entering the parameters.

In the Postoperative mode no assumptions are made on the positioning of the frame in relation to the
bone segments and the parameters are entered/adjusted in order to accurately reproduce the positioning
of the rings and the values of the struts after the surgery.

We suggest that in order to easily collect the data, you use the Patient ID form that can be downloaded

Al

by accessing the reserved area of the TL-HEX site (click on the Instruction for Use icon).
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END OF CORRECTION

The End of Correction section, including the frame information, is collapsed at the bottom of the Mounting
Parameters screen.

By expanding this item, the surgeon can check how the treatment and construct is supposed to end.
This simulation takes in account of the overcorrection and under correction provided in the corresponding
End of Correction section in the Deformity Parameters screen.

The End of Correction provides the final strut configuration in term of strut type and total length. This is a
helpful information, especially while running a preoperative planning to visualize strut exchange, if any.

NOTE: The report should be used as reference for final strut position (Acute and Gradual) and strut size.
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SCHEDULE

The Schedule screen allows the surgeon to enter specific parameters related to bone segment movement
during the deformity correction.

Those parameters include:
- Days of correction: the desired days of correction
- Angular Max Speed in degrees/day: maximum rate of bone segment angular correction speed
(e.g. varus-valgus correction)
- Rotate Max Speed in degree/day: maximum rate of bone segment rotation correction speed (e.g.
external-internal rotation)
- Dally correction rate (mm/day): this parameter is available if a lengthening or shortening is

required.
F
Case Management
Patient (0= SV GIDE Case Kk Case Blow Case Typee Dulorrity Bose Type 70U Siches Lt
>chedule
Surgery Date * Latency Period idays) * o Correction Timeds): * Prescription Notes
8
Treatment Start Date: * M
1000
4 N\

Apply Langthenng/Shomening First o

Calautatn By * Caioutation Resuts
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Treatment start date may be adjusted using Latency Period (days) and Correction Time(s), up to 4, may
be selected in the appropriate box.

The correction rates and the days of correction are correlated and, therefore, the surgeon can determine
the prescription calculation either by choosing a speed parameter or choosing the Days of Correction.
Once the ‘Calculate by’ parameter is determined by the surgeon, the other parameters are automatically

Calculate

calculated by the software after clicking on the button. The software is able to produce a
solution using also decimals.

72



NOTE: The surgeon has to carefully review the calculation to ensure it is accurate.

It is necessary to enter a value in the ‘Calculate By’ box and ‘Correction Time(s)' box prior to click the
Calcul . . . . .

orl button. A warning message will appear if no value was chosen in either of these boxes.

The Correction Times table provides the flexibility to have the prescription calculated for one or more
adjustments during each treatment day (up to four different correction times per day can be selected).

In the Prescription Notes text box, the surgeon can enter optionally some notes related to the current
case that will be printed on the top right corner of the Prescription issued to the patient.

In the Prescription Notes, text can be entered up to 250 characters. A counter on the bottom right corner
under the text box shows how many characters have been entered.

APPLY LENGTHENING/SHORTENING FIRST

Clicking the ‘Apply Lengthening/Shortening First’ checkbox, when active, will enable the deformity
correction to be performed in two stages: in the first stage, only axial shortening or lengthening will be
implemented and then, in the second stage, the remaining deformity will be corrected. This will generate
two reports, while the prescription will remain unique for the patient.

‘Apply lengthening/Shortening First’ is available when either Axial Translation or Bone Length parameters
are not zero and they are not equal, i.e. there is a deformity in Axial view to be corrected and/or an End of
Correction lengthening/shortening to be introduced.

Itis possible to enter specific parameters related to bone segment movement during first correction stage:
- Days of correction: desired days of correction
- Daily correction rate (mm/day)
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REPORT

The Report screen displays the result of the calculations from previously entered parameters:

- Strut size with acute and gradual adjustment values in millimeters

- Struts exchanges and adjustments that should be done by the surgeon.
These values should be checked by the surgeon, especially in extreme cases.
From Report screen itis possible to print the adjustment schedule for the patient (Report), the prescription
for the patient (see Prescription section) and the Bill of Materials (see Bill of Materials section).

\ -
Case Management

Patient 10: SW Guide Case |D; Case Blou. .. Case Type: Deformity Bone Type: Tibia Side: Left

Case Data Deformity Parameters Mounting Parameters Schedule Report

Please review all information befare completing and printing the prescription to ensure that it is accurate.

Select Print Option:  Report v m (7] Prescription for Patient [ 2]

Strut Length A-Acute / G-Gradual

No | Day Date-Time
Q | mar POSTOPERATIVE Medium | 0| O [Medium | 5| 35 28 | 19 | UShort 28 | 24 |Short 8 | 15 (Medium | O 13 a x
T | mar 16/01/2018 14:00 Medium | 0| 7 |Medium | 5| 35 | UShort . 28 . 18 |UShort | 28 . 24 | Short 8 | 15 | Mediun ' 015 i ‘ x
2 | mer 17/01/2018 14:00 Medium ' 0| 2 |Medium ' 5 | 35 [UShort ~ 28Y 17 | UShort ' 28 ~ 22 | Short . g ' 14 | Medium . 0 . 8] . x
‘ + + + 4 4 4 4 4 4 4 4
3 gia 18/01/2018 14:00 Medium | 0| 3 |Medium | 5| 35 | UShort 28 | 15 | UShort 28 | 21 | Short 8 | 13 [Medium | 0| 15 a x
4 | ven 15/01/2018 14:00 Medium o ' 4 | Medium ' 5 ‘ 35 | UShort . 28 ‘ 14 | UShort . 28 ‘ 19 | Short ‘ 8 ‘ 12 | Medium ‘ 0 ' 15 n ' x
5 | sab 20/01/2018 14:00 Medium . LI. 5 | Medium . 5 . 35 | UShort . 28 . 12 | UShort . 28 . 17 | Short 8 ‘ 11 | Medium ‘ U‘ 16 ﬂ . x
6 | dom 21/01/2018 14:00 Medium ' U' 6 | Medium ' 5 . 34 | UShort . _’B? 11 | UShort . 28 . 16 | Short ‘ g . 10| Medium . 0|1 Q ' X
+ + 4 ‘ 1 | + ‘ + + +
7] lun 22/01/2018 14:00 Medium | 0| 7 |Medium | 5| 34 |UShort | 28| 9 |UShort | 28 | 14 | Short 8 | 8 |Medium | 0| 17 Q x
8 | mar 23/01/2018 14:00 Medium 0 [ 8 | Medium ' ) . 34 |UShort | 28 | 7 |UShart ' 28 ‘ 12 | Short . 8 . 8 | Medium . o . 17 Q . x’
3 | mer 24/01/2018 14:00 Medium ' U' 10 | Medium . 5 . 36 |UShort | 28| 6 | UShort ‘ 28 4 11 | Short B8 | B [Medium - U- 18| iR 4 X
10| ga 25/01/2018 1400 Medium 0 . 11 | Medium ' 5 ‘ 34 |UShort | 28| &4 |UShort . 28 . 9 |Short | 8 | 7 [Medium ' 0] ' 18 n ' X
+ 4 + : | + : +
11| ven 26/01/2018 14:00 Medium | O | 12 |Medium | 5| 34 |UShert | 28| 3 |UShert | 28| 7 |Short | 8 | & [Medum |0 13 | §Q x
12 | sab 27/01/2018 1400 Medium 8} ' 13 | Medium . 5 . 34 |UShort | 28| 1 |UShort | 28 | 5 | Short 8 | 5 | Medium . 0 ‘ 20 Q ‘ x
3 [ dom Mediun 'u' 14 | Medium . 5|34 UShort | 28| 3 |Shart | 8 | &4 |Mediun .u' 20| i ‘ X
1| lun 29/01/2018 1L:00 Medium UT 15 | Medium ' 5' 34 | Short 10 UShort Short | 8 | 3 | Medium . El. 21 [ 8 . X
‘ ‘ + 4 + + + 4 4
15 | mar 30/01/2018 14:00 Medium | 0 | 17 |Medium | 5 | 34 | Short 10| 12 Short | 8 | 2 | Medium | 0| 22 Q x
16 | mer 31/01/2018 14:00 Medium 8} ' 18 | Medium ' 5 ‘ 34 | Short . 10 ‘ 11 | Short 9 | 13 | Short 8 | 1 | Medium ‘ 2} ' 22 n ' x
17| go 01/02/2018 14:00 Medium . Ll. 19 | Medium . 5 . 36 | Short 10| 9 | Short 9 . 11 |Shert | 8 | 1| Medium ‘ U‘ 23 [ 8 . X
18| ven 02/02/2018 14:00 Medium ' 0 ' 20 | Medium ' 5 . 34 | Short 10| 7 |Short 9 . 97 Medium . 0| 24 Q ' X
+ + + + + +
18| sab 03/02/2018 14:00 Medium | 0 | 27 |Medium | 5 | 34 [Shert 10| 6 |Short 8 | 7 [Short | 15| & [Medium |0 25| §Q *<
20 | dom 04/02/2018 1400 Medium 0 [ 23 | Medium ' 5 . 3147 Short 10| 4 |Short 9 | 5 |Short |15 . 5 | Medium . 0 . 25| . xi
21| lun 05/02/2018 14:00 Medium ' 0 . 24 | Medium . 5 . 34 | Short 10| 3 |Short 9 | 3 | Short . 15 . 4 | Medium - 0 - %R 4 x
22 | mar 06/02/2018 14:00 Medium 0 . 25 | Medium ' 5 ‘ 34 | Short 10| 1 |Shert g | 1 [Short ‘ 15 ‘ 3 | Medium ' ] ' 27 [ 8 ' X
+ 4 + : | 4 4 + . +
23 | mer 2/2018 14:00 Medium | 0 | 26 |Medium | 5| 34 _Shorl 15| 3 |Medium | 0| 28 ﬂ x
24| go 08/02/2018 14:00 Medium 1} ' 28 | Medium . 5 . 34 | Short 15| 3 |Short 15 | 3 |Short . 15 . 2 | Medium . 0 ‘ 28 Q ‘ x
25| ven 318 14:00 Mediun ' LI' 28 | Medium ' 5| 34 | Short . 15. 2 | Short ' 15 . 2. | Short . VD. 1 | Mediun ' U' 298 ‘ x
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The ‘Actions’ column allows the following actions for each row:

DETAILS & CHECKUP
This option icon will generate a pop-up window with the details of the selected row: the three views
of the deformity and the frame for the corresponding date/time of the treatment, the related struts
_ values and any warning about potential impingements.
ﬁ Click 'Start New Case’ to create a new case for the selected day/time and all the corresponding
deformity and mounting parameters will be transferred to the new case.

STRUT ADJUSTMENT

With this option you can edit, on any report step, the Acute and Gradual pairs with a proposed solution
K {"Propose strut’ button) or enter directly the acute and gradual values for a strut given its current

length. This functionality allows for printing of the new prescription with the changed values without

creating a new case.

The ‘Prescription for Patient’ button prints the prescription hardcopy to be provided to the patient by the
surgeon.

The ‘Select Print Option’ drop-down menu enables the surgeon to choose which PDF file to print:
Report and Bill Of Materials.

The 'Print Report’ button generates a PDF file of the report screen and is intended for the surgeon to print
and maintain a hard copy as a permanent record for the patient’s file.

NOTE: When the treatment is staged, i.e. the Apply lengthening/shortening first option is enabled and the
case is made of a first part for lengthening/shortening and a second part for correcting the residual
deformity, two distinct reports are displayed and can be printed separately (Report
Lengthening/Shortening Correction and Report Residual Correction). Prescription will remain a single
document and the staging will be totally transparent to the patient.

The Report and Prescription files are optimized for black and white printing.
STRUT ADJUSTMENT / EXCHANGE

The prescription/report rows will be highlighted when strut adjustment (shaded blue) or exchange (shaded
red) is required or suggested.

The rows of lighter shading indicate the allowable range of days that are suitable for the
adjustment/exchange of a strut without adding extra adjustment/exchange to the treatment; the shaded
row indicates the last possible day for the strut adjust/exchange.

If the strut adjustment/exchange occurs on the last day (marked by the solid color blue/red box), the
existent prescription can be used. If the strut adjustment/exchange occurs prior to the last day, the value
can be adjusted using “Adjust”, and a new prescription is generated from that date and must be given to
the patient.

NOTE: It is possible to adjustment/exchange a strut in any report row, shaded or white, using the ‘Adjust’
functionality. If adjustment/exchange of a strut is done on shaded areas, no additional
adjustment/exchange to the treatment plan will be added. If case adjustment/exchange is done outside
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shaded areas (white area), the new calculation could lead to a treatment plan with additional
adjustment/exchange compared with the previously calculated.

p
By clicking on the é\ [Adjust] icon, the system will show a pop-up window with the length, size and
acute/gradual values of each strut for that time of day.

Adjust Report X

Size

Line: 8 - Treatment Date: 04/03/2016 10:00:00

Strut 3: 120 Strut 4: 116

Medium v Short v Medium v Medium v Medium v Medium v

16 |2 9 0 (o 3 i 3 10

9 30

35 33 |2 10 1
Propose Strut 2 ‘ Propose Strut3 | Propose Strut4 | Propose Strut5 | Propose Strut 6

{ Y4
‘AR
]
{
«ridd

Apply Changes Cancel Changes

Clicking the button, allows the software to suggest the optimized acute and gradual values
for the selected strut. The proposed solution takes into consideration the current strut direction to
calculate the strut proposal. In the event that the Selected Strut is changing directions, the surgeon may
want to adjust the Acute Length and Gradual Length Values to eliminate any Acute Changes introduced in
the newly adjusted report.

The adjustment can be done to multiple struts at the same time and also on white cells independently of
the shading (adjustment of acute values are always possible, size exchange only in the overlapping area
described in conversion tables).

The surgeon can also directly input the acute and gradual values for a strut given its current length.

NOTE: Once the struts are adjusted on the report screen, the case is no longer modifiable, but the surgeon
can still view the previously entered parameters, in read-only mode, using the ‘View' button.

The surgeon can reset the changes made so far on the report using the ‘Reset’ button. All the adjustments
will be lost and the report will revert back to the initial version.

The Acute and Gradual values of the new strut, if the exchange /adjustment occurs prior to the last day of
possible adjustment/exchange, can be determined also with support of the conversion tables available

online clicking on ‘Instructions for Use’ link on the footer of the www.tlhex.com site.

NOTE: Please review all information before printing the prescription and issuing it to the patient to ensure
it is accurate.
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DETAILS & CHECKUP

By clicking on the Es | button, the pop-up window provides the position of the bone segments and the
frame with corresponding strut adjustment values on any particular day of treatment (deformity
correction).

By clicking on the arrows above the images, it is possible to go back and forward in the report and go
through the lines seeing how views and details changes during the correction.

Start New Case

When the button is clicked, it defaults the selected date as Treatment Start Date .
Click the button and anew | ——

case will be generated using the P ——— o>
parameters of the bone segment '
position and the strut length values
(from the date selected) as a starting
point. The Create New Case screen is
used in the following situations:
» Changes in parameters of strut
adjustment.
« Unplanned strut readjustment or
exchange.
» Residual correction is required.
» Next treatment phase for the

staged correction. [ Son e coe [

Clicking on the m button will open the Case Data screen for the newly generated case. All the
deformity and frame parameters will be transferred from the previous case at the date of check-up.

The standard software steps are now followed to complete the new planning from this starting point. The
surgeon should check and adjust Deformity Parameters if necessary. The surgeon should proceed to the
Mounting Parameters section where mounting parameters and strut parameters should be verified and
adjusted if necessary. This will result in a new prescription for the patient, based on the starting point as
chosen from the Checkup screen.

WARNING SYSTEM

By moving to the Report Tab, once the Schedule parameters are set, the prescription calculation algorithm
verifies and warns the user with a red pop-up if the calculated prescription may not lead to the end of the
treatment.

Generally, these situations originate from potential hardware impingements (struts and rings) and out-
of-range struts.

NOTE: Impingements between external supports are not evaluated.
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

According to the applcable product configurations, the antered parameters may not lead the TL-HEX Systemn to
the end af the treatment
’ The surgean may proceed under his own personal liabilty only.

Do you tonfirm to proceed this way?

| oo (T2

The user is allowed to proceed by clicking the m button under his/her own liability only.

By accepting to proceed, the report is generated and a red banner pops up to remind the user about the
issues related to the prescription. In addition to this banner, the affected report rows are highlighted with
o

the icon.
Patient 0: SW Cude Case 10x Cane Biow Caso Typm Dufurmaty Bane Typm T Side: Luft
e Data Deforrmity Parameturs Mounting Parameters S Report

’ This Report/Prescngban may not kead to the end of the treatment. The surgeon confirmed to proceed under s own personal liability oy ’

Please review all nlormiation before congieting and printing i

Select Print Option: - Renon v o Presription for Patient

1e JreSinQiion 10 ersure thal it S atturate

No | Day Date-Time
0 | ma POSTOPERATIVE Shor 8| 0 |uShor |2 USw 3 28|uShort | 20| 28 |UShert | 28| 15 70 X ‘(D
mar 16/01/2018 1400 Short 8 1 |UShor |2 2 |USharr 13 28 |UShort | 20| 38 |UShort | 28 | 15 |USha | nx @
2 | mer 17/0V/2016 1400 Short » 8| 2 |ushon ‘ 47| T |UuShan 13 37 |UsShort | .‘0‘ &8 |Ushert | 28 15 [UShon ' 7| 1 n . X o
1| po 18/01/2018 1400 Short 8 | 3 |UShon ‘ 27| 2 jUShort 13 26 |UShort ‘ .-_‘-‘ 28 |UShort | 28 | 1S |UShot | 27| Y ﬁ x
4 | ven 19/0172018 1400 Sert ' 8 ' 4 |UShart . .'f' 3 |UShon A 13 ‘ 25 |UShant ..’L". 28 | UShurt ' .‘ts' 15 | UShare . 1." 2R v x
sab 2001718 1400 Short l 8 . 5 |UShon ' l 3 |UShon 13 A & | UShort ' N 4 27 | UShont l :8. 15 |UShar l ' : n | x
& | dom 21/0V2018 W00 Short . 8 ‘ 6 |UShort ' 27| 3 juShart 13 23 |UShort ‘ 2'}‘ 27 | UShort . 28 15 |Ushon . 37. IR | x
kin 22/01/2018 1400 Short . g . 7 |UuSkort . 27 . 4L JUShyarr 13 ‘ 22 | UShart - 20 - 26 | UShort . .‘F.:. 15 | UShan . 27 . 3 ﬂ . X

The user can get additional information about the highlighted issue D , by reviewing the relevant row

detail. Click the ﬂ Licon to check where the eventual hardware impingement are foreseen or if a strut
is becoming out-of-range (number in red).

Below is an example that indicates that struts No. 1 and 2 could face up an impingement with the distal
ring.
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)
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PRESCRIPTION

The ‘Prescription’ PDF file displays the adjustment schedule for the patient; each row describes the strut
adjustment to be made by the patient for each deformity correction step as specified in the schedule. This
document must then be printed and the hard copy should be issued to the patient and can also be saved
for the record.

NOTE: The print-out should be checked for correctness and readability and the patient should be
instructed to contact the surgeon in case the prescription becomes lost or damaged.

NOTE: All information must be reviewed by the surgeon before completing and printing the prescription
to ensure it is accurate.

Adjustment for each strut is represented by the number of clicks (1/2 rotation of the strut adjustment
knob that is 1/2mm) and can be positive (if strut length increases) or negative (when the strut length
decreases). In addition, the gradual adjustment scale value in millimeters is displayed as a reference for
each strut.

The direction clips are then applied to the rod end joints according to the prescription. If strut elongation
is required (positive numbers in the prescription), the arrow on the clip should point in the same direction
as the reference arrow on the adjustment knob (Fig. a). If strut shortening is required (negative numbers
in the prescription), the clip should be applied with the arrow pointing in the opposite direction of the arrow
on the adjustment knob (Fig. b).

o

Strut Adjustments direction change

In most of the cases, the orientation of direction clips remains the same throughout the treatment. In
some cases with a rotational deformity correction, the direction of strut adjustments in the prescription
may change from positive to negative or vice versa. In this situation, the surgeon should instruct the
patient about the day the change of direction occurs and either schedule a clinic visit for the orientation
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change of the direction clip or instruct the patient on how to make this orientation change to the direction
clip themselves.

In the prescription, any direction change is highlighted with a couple of << >> characters around the
number(s) where the direction change happens.

Pag |
D, TL-Hex Demo Print date: 11/01/2018, 15:46:.06 Prescription Notes x
Orthofix SRL Case 10: Case Blount's Prescrption Notes will be here
Via defle Nazioni, 9 Casa Description
Bussolengo, Verona, taly, 37012 Patient 1D: SW Guide Frame ID: A
{+39) 0456719000, Side: Left
Bone Type: Tisa
Strut Adjustment In "TLICKS' (&) Strut Reference Length [b)
No Day Date-Time WEIl ORANGE YELLOW GREEN HLUZ MIRPLE WED ORANGE YELLOW GREEN BIUF PURPLE
[ R B ©
1 2 3 o 5 & 1 2 3 K s 6
1} mar POSTOPERATNE 0 0 o 0 0 o ] 38 35 1 28 1 s
1 mar 16/01/2018 1400 (4} - o 0 o o [~ &0 - 2 26 2 35
2 mer 17/01/2018 1400 -3 -1 -1 “ -1 o [ A2 |5 3 26 3 35
3 gio 18/01/2018 14:.00 -4 -2 -2 8 1 1 | ke 20 “ 20 3 35
& ven 19/01/2018 1400 -5 -1 -2 B -1 0 I 46 20 5 16 s 35
5 sab 20/01/2018 1400 -5 - -2 B -1 0 1 &9 21 6 12 ' 35
6 dom 21/01/2018 14:00 -5 -1 -2 8 -2 o r 5 21 7 ] 5 35
7 un 22/01/2018 14:00 -5 -1 -2 7 -1 o 1 54 22 8 5 6 s
] mar 23/01/2018 1500 -6 -1 -2 8 -1 1 f 57 22 9 1 (3 3
g mes 26/01/2018 1400 s]o 2l 2 ofs|=2 ol =
10 go 25/01/2018 14:00 -5 0 -2 8 -1 0 1] & 22 " 21 8 34
n VEn 26/01/2018 1400 -6 0 1 7 1 0 [ 85 22 1" 17 8 34
12 sab 27/01/2018 1400 -6 0 2 8 -2 0 1| &8 22 12 13 ] 3
13 dom 28/01/2018 1400 -5 0 -2 7 -1 0 ] 70 22 13 10 0 L
1% hin 29/01/2018 1400 ] 0 -1 8 -2 (R B | 2 14 6 13 £
15 mar 30/01/2018 1600 B |<<i>> <2 7 -1 0 ] % 22 15 2 n 34

The Prescription Preferences previously entered and associated to a specific patient will be printed in the
upper-left corner of this file and Prescription Notes entered in the Schedule tab will be printed in the
upper-right corner. The Prescription file has been optimized for black and white printing. In order to
distinguish between blue and red shaded rows, a black contour has been added to the red cells. This
document must then be printed and the hard copy must be issued to the patient and can also be saved
for recording purposes. The print-out should be checked for correctness and readability, and the patient
should be instructed to contact the surgeon in case the prescription becomes lost or damaged.

BILL OF MATERIALS P AR AR T e
The ‘Bill Of Materials’ button produces a b

Bill Of Material file listing the materials - — - [
that only cover the TL-HEX components e i 255
needed for the treatment. This includes

Thee Seteed mataruls erfy cowe e TL HEE compremen rended bee the trowtemet. This inttaden ringe. oot metei. wod soves

rings, footplates and struts.
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ACCOUNT MANAGEMENT

In this section, clicking on Ea [Manage account] icon, the user can:
e Display and change account information: go to the section “Edit Account Information” can in case
some changes are applied, click on Update button.
e On'Prescription Preferences”: the user can insert an additional address.
e (licking on 'Change Password’, the user can change password

EDIT ACCOUNT INFORMATION

. . . . Lipdate |
The user can update some information about his account. Click on after the updates entered

A !
ary Account Infarm

First Name Work/Office Address Line ¥ ¢

Last Name
Work/Office Address Line 2
ey
Email
X C City *
Haospital
State/Province *
Office Phone * New York -
Porstal Code *
Mobile Phone 7012
Country
wted States
Practice
<
NPY

1123456789

State Licences

VE2AL00

State Licences
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PRESCRIPTION PREFERENCES

The prescription preferences screen appears after the Prescription Preferences menu item has been

&

selected from the [Manage Account] icon.

= E
Prescription Preferences

Default Address @
TL-Hex Demo

via defe Nazion 9

Orthofix

Bussolengo, Vecana 37012

Itazy

[« 391 0456719000

Add Additional Address Cancel

Additional Addresses
3457 Plano Parkway

Drthofix

The user can optionally add default prescription notes and/or enter addresses different from the first
entered during registration phase. At the beginning of the patient creation process, the surgeon can link
to a new patient from any of the addresses previously created using this menu. The link between address
and patient can be modified using the ‘modify’ action in the ‘List of patients’ menu and selecting a new
preference.
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CHANGE PASSWORD

It is recommended that the user changes the password during the first log in and periodically thereafter.

3, .
The Change Password screen appears by clicking on the <A ‘Manage Accounticon to change Password.

Simply enter the current password, followed by entering and confirming the new password, then click
Change Password.

Password must be six or more characters and it is case sensitive.
It is important to remember that the surgeon remains ultimately responsible for the confidentiality of the

information entered into the software. One of the ways to guarantee confidentiality is to ensure password
integrity by changing it at regular intervals and by keeping the password as secure as possible.

Current password * @

New password *

Confirm new password *

-

Privacy Policy EULA Coakies

Warning: Under the Orthofix Terms of Use (End User License Agreement and Privacy Policy), the surgeon
should never enter information that directly identifies a patient. The patient number is intended to be used
as an identifying link to the patient within the surgeon’s patient management system.

ONLINE HELP

Online help is available by clicking on 9 icons where applicable; the surgeon will be able to view relevant
help information.
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TL-HEX SOFTWARE USER’S GUIDE (Software version 2.2)

FEW MORE THINGS...

e To create a new case, the user begins with the Case Data tab followed by Deformity Parameters
tab, etc. Once the case is completed, the user can navigate freely between tabs and the flow is
from the left to the right; tabs that are not appropriate to the next step of the case planning
process are greyed out. To return to a previous tab during a case creation process, the user should
click the arrow to the left-hand side of the screen or one of the function tabs.

e |t is good practice to click the button after making any changes to the on screen
parameters. This will provide visual confirmation that the changes are as intended. Regardless of

Save & Upd . . .

whether the |s clicked after changing one or more parameters, the new parameters
will be saved once either the 'next’ arrow on the right-hand side or one of the function tabs are
clicked.

e The user can click on each image to enlarge it in a pop-up window.

M v O Ll Ve © At e O
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e The TL-HEX software is designed for minimal response (wait) time. However, in the event of
internet transmission delays, a ring with a dot loading animation is displayed while the user’s PC
is waiting for a response from the TL-HEX server.

i'll'

'
Rexxsd

s
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e In case of temporary loss of internet connection and/or when the user is finished for the day (by
logging off), the surgeon should close the internet browser, then reopen browser, clear the
browser history, open TL-HEX application and login.

e The session will automatically time out after 30 minutes. The surgeon should close the internet
browser, then reopen browser, clear the browser history, open TL-HEX application and login.

The site footer links provide legal information (about Cookies, Eula and Privacy).

HEX-ray DISABLED: REASON & POSSIBLE SOLUTION

REASON POSSIBLE SOLUTION

You have entered or changed a value on TL-HEX
form

You do not have the minimal screen resolution of
1280 x 768 pixels or higher indicated in the Display
Settings of this document

You do not have WebGL library on your browser

You are in Mounting Parameter section and you
have not yet accessed Hex-ray in Deformity
Parameters tab in preoperative or postoperative
scenario

Your case is a check-up case
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Save & Update

Save the data with button before

accessing Hex-ray

Change your screen resolution from screen
settings of your device, if possible, If you are
already using a maximal resolution, change the
device on which you are using TL-HEX in order to
achieve at least the minimal screen resolution
needed.

Please see HEX-ray guide for further reference
about this topic.

Load x-ray images in the coherent scenario or, if
you have already done it, complete and lock your
Correction analysis in HEX-ray.

HEX-ray is not enabled for Check-up cases. If you
want to use HEX-ray you need to create a brand
new case and copy the needed values in order to
recreate your case.
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