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How to use this brochure

This brochure is part of a presentation folder about the Swiss OrthoClast® system and describes its use in
the revision of cementless hip replacements. For other applications, e.g. cement removal in the revision
of cemented hip replacements, please see our brochure “Part B1 - Use of the Swiss OrthoClast® System
for Cement Removal in Cemented Arthroplasty”. For additional information on system assembly, please
refer to the brochure “Part A - Preparation the Swiss OrthoClast® System for Surgery”.

With the aid of picture sequences, this brochure describes in detail how to use a set of instruments to
extract the femoral components of a cementless hip replacement in revision operations. Using these
instruments, the prosthetic components can be prepared for extraction without the need to split or cap the
femur,

The first chapter contains general information about the use of the Swiss OrthoClast® system and
presents the individual standard components.

The second chapter presents the special instruments required to prepare for the removal of cementless
hip replacements.

The third chapter decribes key-points to be aware of when planning operations.

The fourth chapter describes the clinical application. It includes an overview and a detailed description,
which contains tips for using the system as well as examples of use.

The fifth chapter contains advice on solving problems that might occur during clinical use of the Swiss
OrthoClast® system.

Important note.

The information presented here is subject to the precautions given in the instruction manual.
This information is not a substitute for the Swiss OrthoClast® FB-169/2 and flexible chisel FB-
196/2 instruction manual. Reference to both of these sets of instructions is essential.
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1 The Swiss OrthoClast® System

1.1 System components

Control unit
Power cable

Handpiece tube

Handpiece

Pedal

Extraction sleeve

Split mallet

Flexible chisel
Flexible chisel attached

The picture above shows the Swiss OrthoClast® system, together with special accessories for the revision of
cementless hip replacements. These are the flexible chisel, the extraction sleeve and the split mallet.

1.2 Instrument

Flexible Quick-connect cap
chisel

Silicone guide  ''Handpiece Handpiece tube

The instrument consists of the handpiece, which is connected to the control unit via the handpiece tube ,
and a chisel , which is placed on the handpiece and locked in position with a quarter turn of the quick-
connect cap.
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13 Control unit

Situated at the back of the control unit is a compressed air connector of the Synthes type. This is
connected to the operating theatre compressed air supply via a compressed air tube. The control unit
converts the compressed air into individual compressed-air pulses, which are delivered to the instrument
through the handpiece tube and in this way activate the chisel tip.

1.3.1  Compressed air/nitrogen regulation

On/0ff

Working pressure regulator
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The control unit is operated using the On/Off switch. Set the
operating pressure for the instrument using the operating
pressure regulator. The maximum available working pressure is 4

Working pressure display !

Tip:

bar. You can read the working pressure on the working pressure
display.

4 bar (atmospheres)

The output of the handpiece depends greatly on the working pressure. Ensure a sufficient supply of compressed
air/nitrogen (5 - 8 bar), i.e. make sure that the working pressure display records a pressure loss of no more than
0.5 bar during operation (continuous mode). If the pressure loss during operation is higher, the compressed
air/nitrogen feed is too low. If possible, increase the feed pressure of the operating theatre compressed air supply.

1.3 Operating mode selector
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| Single pulse mode
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| Multiple pulse mode

Single pulse mode

When the switch is in the left-hand position, the orange-coloured
left-hand control light illuminates when the control unit is
switched on. A single pulse is transmitted to the handpiece when
the pedal is activated, and operation is interrupted until the next
time the pedal is activated, i.e. the chisel tip is activated only
once.

Multiple pulse mode

When the switch is in the right-hand position, the orange-
coloured right-hand control light illuminates when the control
unit is switched on. When the foot pedal is activated, a series of
pulses with a frequency of approximately eight pulses per second
is transmitted to the handpiece, and the chisel tip is activated
approximately eight times per second.



2 Special instruments for the revision of cement-free hip prostheses
- sterile area

2.1 Instrument overview

The table below shows the set of instruments for the revision of cementless hip replacements.

Product number / Name Features Function Use
FR-078 ® Working length: 160 mm | ® To separate the ® Proximal to distal
™~ (2-off) ® (Chisel tip: sharp, interface between the shaft area
\\ Flexible 7 mm wide, 1.2 mm thick | prosthesis and bone  [® Prothesis with
\\ Chisel Chisel blade: flexible, microstructured
® 4 mm wide, 1.2 mm thick surface
FR-080 ® For chisels with a shaft ® Positioned on the ® Extraction of flexible
= Extraction width of up to 5 mm flexible chisel, the chisel jammed
g sleeve extraction sleeve acts between the
as a support for the prosthesis and the
split mallet bone
= FR-062 ® Two different sizes of ® To hammer out the ® Extraction of flexible
————— Split mallet | split openings extraction sleeve with chisel jammed bet-
the flexible chisel ween the prosthesis

and the bone

2.2 Flexible chisel

R

The chisels contained in the set of instruments are flexible and have a sharp, asymmetrical
tip.

When driving in the flexible chisel, it is important to ensure that it is correctly aligned. For
this reason, there are markings on the chisel blade to indicate which side must face the
prosthesis or the bone when chiseling.

PROSTHESIS SIDE
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Also marked on the chisel blade is a scale to
make it easier to gauge the insertion depth.

" BONE SIDE [« | [«

The flexible chisels are designed for single
use only.

221 Using the chisel

The flexibility of the chisel blade is oriented in one plane. The special asymmetrical chisel
tip forces the the chisel away from the bone on the surface of the prosthesis. If the chisel is
in the correct position, it slides along the prosthesis surface. In this way, the prosthesis acts
as a counter-support for the forces that direct the chisel away from the bone.

Always make sure that the prosthesis is on the prosthesis side of the chisel when driving in
the chisel.

Bone

Direction of drive
Chisel

Prosthesis
Movement tendency of tip

<:..

Side view of chisel driven in between the prosthesis and bone



Warning.

There is no lateral movement guide for the chisel tip. If the chisel is not guided parallel to the prosthesis
shaft or the bone by the operator, bone perforations are possible if insertion is uncontrolled. For this
reason, always guide the chisel parallel to the prosthesis shaft.

Lateral direction of movement:
In this plane, the handpiece must be aligned in such a way that the chisel blade is driven
parallel to the prosthesis shaft.

Lateral direction of movement :
In this example, the chisel has been driven correctly and therefore parallel to the prosthesis
shaft, because the handpiece has been aligned accordingly.

2.3 Extraction tool and split mallet

Usually, the flexible chisel can be withdrawn by hand after being driven into the interface between the
bone and prosthesis. If this is not possible, the extraction tool and split mallet are needed to remove a
jammed chisel.
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2.3.1  Using the extraction sleeve and split mallet

The extraction sleeve (FR-080) consists of
two parts. When assembled, they form the
support for the split mallet, in order to remove
the flexible chisel.

The inlay is advanced into the sleeve. Make
sure that both of the side slits are flush with
gach other.

When the inlay and sleeve are rotated against
each other, they engage in three possible
positions. Turn the two parts in such a way as
to open the slit on the side.

Side slit

The extraction sleeve is placed on the chisel.

In order to lock the extraction sleeve into
position, the sleeve is rotated until it re-
engages and the slit on the side is closed.

To remove the flexible chisel, the split mallet
with the wide slit is placed on the shaft of the
extraction sleeve. Removal takes place using
controlled hammer strikes until the chisel has
been fully extracted.

Warning.
The handpiece must not be detached when withdrawing or hammering out the chisel. The chisel is removed
using the extraction sleeve and the split mallet only.
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3 Operation planning for the system

Careful operation planning makes it possible to fully utilise the features of the Swiss OrthoClast® system and to
avoid bone damage. This applies particularly when planning for maximum insertion depth.

3.1 Examples

Case A: cementless hip joint shaft ventrally and laterally / Prosthesis with
microstructured surface

This case is one of a prosthesis with a microstructured surface. In the distal region, the
prosthesis has strong cortical contact with the sclerotic bone. Due to this particularly strong
connection between the prosthesis and the bone, revision of the prosthesis is difficult. The
tissue that has grown into the holes in the prosthesis forms an additional connection that
has to be removed.

Case B: cementless hip joint shaft ventrally and laterally / Prosthesis with
macrostructured surface

Case B is one of a prosthesis with a macrostructured surface. This type of prosthesis is
often firmly connected to the bone. Tissue that has grown into the cavities in the prosthesis,
in particular, forms a solid connection between the bone and prosthesis and therefore has
to be separated from the rest of the tissue. In order to be able to drive the flexible chisel
straight into the prosthesis shoulder, past the prosthesis shaft, any proximal bone has to be
removed.

3.2 Contraindications

Use of the flexible chisel is not recommended on ribbed prosthesis shafts that cut into the
cortical bone. If the 1.2 mm thick and 7 mm wide chisel blade comes into contact with one
of the ribs during insertion between the prosthesis shaft and bone, considerable pressure is
exerted on the bone from the inside,and it is possible that the insertion of the chisel will
smash the bone.

Chisel tip

Prosthesis

Bone
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3.3 Planning the chisel insertion depth

The chisel is driven as deeply as possible into the
margin between the bone and prosthesis. The
maximum insertion depth is limited by the
dimensions of the distal bone cavity or, as the
picture shows, by the length of the chisel blade
(approx. 160 mm).

The chisel tip is 7 mm wide and 1.2 mm thick. If
the width of the prosthesis or the interface between
the bone and the prosthesis is 10 mm or less at a
distal position, it is recommended that the chisel is
inserted only this far in order to prevent bone
damage.

The dimensions detailed above should be taken
ventrally, laterally, and dorsally on all critical
planes in order to calculate the maximum insertion
depth in each case. The chisel is not designed for
use on the medial side of the prosthesis.

dorsal

lateral

Once the maximum insertion depth has been
determined on all planes, the scale on the chisel
can be used to gauge the insertion depth. The
scale refers to the chisel tip. One line is equivalent
to an insertion depth of approx. 5 mm.

11
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4

41

ventral '\

Clinical application

Theoretical procedure

dorsal

Use of the flexible chisel is possible laterally, ventrally and dorsally in the areas
shown here. Always calculate the maximum insertion depth of the flexible chisel
before surgery. The flexible chisel is not designed to be used medially.

Position the chisel on the ventral side of the prosthesis shaft, for example, at the
interface between the bone and the prosthesis in such a way that the side marked
“PROSTHESIS SIDE” on the chisel is facing the prosthesis shaft. Only then should
you generate the chisel pulses using the pedal. The chisel pulses will automatically
cause the chisel to be driven into the interface between the bone and the prosthesis.
Do not exert any pressure on the handpiece. Stop the chisel pulses after approx. 5
cm at most.

The bevel of the chisel tip means that the chisel is always guided along the
prosthesis shaft. Therefore, it is unnecessary to bend the chisel blade to adapt it to
the prosthesis. If the chisel blade is bent, the performance of the chisel is reduced
considerably and the risk of it breaking increases.

Maximum performance of the chisel is achieved by guiding the chisel blade in a
straight line.

Always insert the chisel laterally, ventrally and dorsally using the same insertion
depth. Remove the prosthesis from the bone in this way, using the same depth in
stages.

First, loosen laterally, ventrally and dorsally about 5 - 8 cm of the connection
between the prosthesis shaft and the bone proximally, and then up to approx. 12
cm. If it is not possible to remove the prosthesis, insert the chisel to about 16 cm.
Always check the insertion depth of the chisel by refering to the pre-plan
measurements at the insertion position. Stop the insertion process once the pre-
determined maximum insertion depth has been reached.

If you cannot pull out the chisel once it has been inserted, it must be removed with
the extraction sleeve and the split mallet. To do so, place the extraction sleeve on
the chisel shaft, as shown in the picture, and lock it in position.
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Then place the split mallet with the wide slit on the
extraction tool. Remove the flexible chisel using controlled
hammer strikes.

If you cannot remove using the split mallet, it is easier in
many cases to use the split mallet positioned on the
extraction tool as a support for another mallet.

Once the prosthesis has been loosened sufficiently, it can
be removed with the usual extraction tool.

4.2 Detailed description

The following descriptions and pictures refer to cases A and B, as described in chapter 3.

Case A is one of a prosthesis with a microstructured
surface. In the distal region, the prosthesis has strong
cortical contact with the sclerotic bone. Due to this
particularly strong connection between the prosthesis and
the bone, revision of the prosthesis is difficult. The tissue
that has grown into the holes in the prosthesis forms an
additional connection that has to be removed.

Case B is one of a prosthesis with a macrostructured
surface. This type of prosthesis is frequently firmly
connected to the bone. Tissue that has grown into the
cavities in the prosthesis in particular forms a solid
connection between the bone and prosthesis and therefore
has to be separated from the rest of the tissue. In orderto  (ase B
be able to insert the flexible chisel straight into the
prosthesis shoulder, past the prosthesis shaft, any

proximal bone has to be removed.

Tip:

At the start of surgery, determine the maximum insertion depth of the flexible chisel as a function of the insertion
position. In this way, you will ensure that the maximum working range of the flexible chisel is utilised and bone
perforations are prevented (see chapter 3.4).

13



14

The flexible chisel is designed for single use only.

For this reason, always make sure that you use a new chisel.

For safety reasons, do not re-use a chisel that has already been used
and is damaged.

We recommend that you have a spare chisel standing by for each
operation .

In case B , the collar of the prosthesis has to be exposed. The flexible
chisel can be used for this.

To do so, insert it into the interface between the collar of the
prosthesis and the bone. Make sure that the chisel tip is aligned
correctly.

The side of the chisel marked “PROSTHESIS SIDE” must always face
the prosthesis shatt.

Because of the level of the chisel tip, it is always guided towards the
prosthesis when it is inserted. Therefore, it slides on the surface of the
prosthesis when it is moved distally.
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For greater control, the handpiece can be
guided using both hands. However, avoid
exerting pressure on the handpiece.

The chisel is inserted only via the chisel
pulses.

Tip:

Keep the chisel blade straight when chiseling. If it becomes bent, this considerably impairs its performance.

The connection between the bone and the
prosthesis shaft is loosened by inserting
the chisel in the same depth stages
laterally, ventrally and dorsally until the
prosthesis is loose. The chisel is not
designed for use on the medial aspect.

Insert the chisel approx. 5 cm on the
ventral side of the prosthesis shaft. Make
sure that the chisel tip is correctly aligned.

If necessary, a little bone may have to be
removed proximally in case B in order to be
able to drive the chisel past the collar of the
prosthesis.

RN [

Example: Case A

15



Next, insert the chisel approx. 5 cm between the prosthesis and the
bone on the lateral side of the prosthesis shatt.

Then, insert the chisel approx. 5 cm between the prosthesis and the
bone on the dorsal side of the prosthesis shaft.

Note:
The flexible chisel is not intended to be used on the medial side of the prosthesis
shatt.

Repeat the above steps for inserting the chisel on the lateral, ventral
and dorsal side, each time in the same depth stages, until the
prosthesis has been loosened.

If a chisel has been inserted deeply, it may not be possible to
withdraw it by pulling on the handpiece. In this case, the flexible
chisel must be removed using the extraction tool and the split mallet.

To do so, position the extraction tool on the chisel shaft and use it as
a counter-support for the split mallet.

Alternatively, the split mallet can be placed on the extraction tool and
used as a striking surface for a second mallet, as shown in the picture.

Warning.

Do not generate chisel pulses when withdrawing or striking out the chisel. Only
the extraction tool and the split mallet, or another mallet, should be used to
remove a jammed chisel.

16
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Once the connection between the
prosthesis and the bone has been
loosened, the prosthesis is extracted using
the appropriate instruments.

—— L,

———— ppm—

Example Case B: Explanted prosthesis shaft

Signs of wear and tear can be seen at the
distal end of the chisel used.

Warning.
The flexible chisel is designed for single use only, and must be discarded after use.

17



Example Case B: Implanted, cemented prosthesis

After the cementless prosthesis was removed with the Swiss
OrthoClast® System, a cemented prosthesis was implanted.

The pictures of the new implanted, cemented prosthesis show an intact
femur and bone substance.

It was possible to avoid capping the bone by using the Swiss
OrthoClast® System, thus making the use of cerclage wires
unnecessary.

18
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5 Trouble-shooting in clinical use of the system

51 Chisel insertion

Subject

Problem

Solution

Compressed-air
feed

Poor handpiece
performance

@ Is the working pressure set correctly?

@ |s there sufficient feed pressure (5 - 8 bar)?

@ Increase the feed pressure if the working pressure
falls by more than 0.5 bar when operating the

handpiece.

@ Check the handpiece tube connection between the
control unit and the handpiece.

@ Is the projectile able to move freely in the handpiece?
Check this by shaking the handpiece vigorously.

Operation of
the instrument

Poor chisel
performance

@ Make sure that the chisel blade is guided in a straight
ling. If the chisel blade is bent when chiseling, this
impairs the chisel performance considerably.

@ Avoid inserting the flexible chisel on the medial
aspect of the prothesis. This could disort the chisel
permanently, impairing its performance. In extreme
cases, the chisel might break.

@ Check the chisel tip. A damaged chisel tip impairs the
performance of the chisel.

The chisel
keeps jamming

@ Insert the chisel evenly from a lateral, ventral and
dorsal direction. Always work with minimal
differences in insertion depth between the lateral,
ventral and dorsal access points.

19
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