
The OrthoClast®® System
for the Revision of Endoprostheses

Part B 2 - Use of the Swiss OrthoClast® System 

for the Revision of Cementless Prostheses



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.

IImmppoorrttaanntt  nnoottee..

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.

HHooww  ttoo  uussee  tthhiiss  bbrroocchhuurree
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11 TThhee  SSwwiissss  OOrrtthhooCCllaasstt® SSyysstteemm

11..11  SSyysstteemm  ccoommppoonneennttss

The picture above shows the Swiss OrthoClast® system, together with special accessories for the revision of
cementless hip replacements. These are the fflleexxiibbllee cchhiisseell, the eexxttrraaccttiioonn  sslleeeevvee and the sspplliitt  mmaalllleett.

Extraction sleeve

Control unit

Pedal

Flexible chisel attached

Split mallet
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The  iinnssttrruummeenntt consists of the hhaannddppiieeccee, which is connected to the control unit via the hhaannddppiieeccee  ttuubbee  ,
and a cchhiisseell  , which is placed on the hhaannddppiieeccee and locked in position with a quarter turn of the qquuiicckk--
ccoonnnneecctt  ccaapp.

11..22 IInnssttrruummeenntt

Flexible
chisel

Silicone guide Handpiece tubeHandpieceQuick-connect cap

Power cable

Handpiece tube

Handpiece

Flexible chisel



11..33..11 CCoommpprreesssseedd  aaiirr//nniittrrooggeenn  rreegguullaattiioonn

11..33 CCoonnttrrooll  uunniitt  
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SSwwiissss  OrthoClast®

The control unit is operated using the On/Off switch. Set the
operating pressure for the instrument using the ooppeerraattiinngg
pprreessssuurree  rreegguullaattoorr. The maximum available working pressure is 44
bbaarr. You can read the working pressure on the wwoorrkkiinngg  pprreessssuurree
ddiissppllaayy.

4 bar (atmospheres)

Working pressure display

Working pressure regulator

TTiipp::
TThhee  oouuttppuutt  ooff  tthhee  hhaannddppiieeccee  ddeeppeennddss  ggrreeaattllyy  oonn  tthhee  wwoorrkkiinngg  pprreessssuurree..    EEnnssuurree  aa  ssuuffffiicciieenntt  ssuuppppllyy  ooff  ccoommpprreesssseedd
aaiirr//nniittrrooggeenn  ((55  --  88  bbaarr)),,  ii..ee..  mmaakkee  ssuurree  tthhaatt  tthhee  wwoorrkkiinngg  pprreessssuurree  ddiissppllaayy  rreeccoorrddss  aa  pprreessssuurree  lloossss  ooff  nnoo  mmoorree  tthhaann
00..55  bbaarr  dduurriinngg  ooppeerraattiioonn  ((ccoonnttiinnuuoouuss  mmooddee))..  IIff  tthhee  pprreessssuurree  lloossss  dduurriinngg  ooppeerraattiioonn  iiss  hhiigghheerr,,  tthhee  ccoommpprreesssseedd
aaiirr//nniittrrooggeenn  ffeeeedd  iiss    ttoooo  llooww..  IIff  ppoossssiibbllee,,  iinnccrreeaassee  tthhee  ffeeeedd  pprreessssuurree  ooff  tthhee  ooppeerraattiinngg  tthheeaattrree  ccoommpprreesssseedd  aaiirr  ssuuppppllyy..

11..33 OOppeerraattiinngg  mmooddee  sseelleeccttoorr

SSiinnggllee  ppuullssee  mmooddee
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.

MMuullttiippllee  ppuullssee  mmooddee
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.

Single pulse mode

Multiple pulse mode

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.

On/Off
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22 SSppeecciiaall  iinnssttrruummeennttss  ffoorr  tthhee  rreevviissiioonn  ooff  cceemmeenntt--ffrreeee  hhiipp  pprroosstthheesseess  
--  sstteerriillee  aarreeaa

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

UseFeaturesProduct number / Name 

FFRR--007788  
((22--ooffff))
Flexible 
Chisel

FFRR--008800
Extraction
sleeve

FFRR--006622
Split mallet

Working length: 160 mm
Chisel tip: sshhaarrpp, 
7 mm wide, 1.2 mm thick 
Chisel blade: flexible, 
4 mm wide, 1.2 mm thick 

Proximal to distal
shaft area 
Prothesis with
mmiiccrroossttrruuccttuurreedd
surface

For chisels with a shaft
width of up to 5 mm 

Function

To separate the
interface between the
prosthesis and bone 

Two different sizes of
split openings 

Positioned on the
flexible chisel, the
extraction sleeve acts
as a support for the
split mallet

To hammer out the
extraction sleeve with
the flexible chisel

Extraction of flexible
chisel jammed
between the
prosthesis and the
bone

Extraction of flexible
chisel jammed bet-
ween the prosthesis
and the bone

22..22  FFlleexxiibbllee  cchhiisseell

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

22..11 IInnssttrruummeenntt  oovveerrvviieeww  

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. 
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SSwwiissss  OrthoClast®

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

The flexible chisels are designed for single
use only.

22..22..11 UUssiinngg  tthhee  cchhiisseell

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.

Chisel
Direction of drive

Bone

Movement tendency of tip

Prosthesis

Side view of chisel driven in between the prosthesis and bone
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LLaatteerraall  ddiirreeccttiioonn  ooff  mmoovveemmeenntt::  
In this plane, the handpiece must be aligned in such a way that the chisel blade is driven
parallel to the prosthesis shaft.

LLaatteerraall  ddiirreeccttiioonn  ooff  mmoovveemmeenntt  :
In this example, the chisel has been driven correctly and therefore parallel to the prosthesis
shaft, because the handpiece has been aligned accordingly.

22..33 EExxttrraaccttiioonn  ttooooll  aanndd  sspplliitt  mmaalllleett  

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.

WWaarrnniinngg..
TThheerree  iiss  nnoo  llaatteerraall  mmoovveemmeenntt  gguuiiddee  ffoorr  tthhee  cchhiisseell  ttiipp..  IIff  tthhee  cchhiisseell  iiss  nnoott  gguuiiddeedd  ppaarraalllleell  ttoo  tthhee  pprroosstthheessiiss
sshhaafftt  oorr  tthhee  bboonnee  bbyy  tthhee  ooppeerraattoorr,,  bboonnee  ppeerrffoorraattiioonnss  aarree  ppoossssiibbllee  iiff  iinnsseerrttiioonn  iiss  uunnccoonnttrroolllleedd..  FFoorr  tthhiiss
rreeaassoonn,,  aallwwaayyss  gguuiiddee  tthhee  cchhiisseell  ppaarraalllleell  ttoo  tthhee  pprroosstthheessiiss  sshhaafftt..
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SSwwiissss  OrthoClast®

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.

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

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.

22..33..11 UUssiinngg  tthhee  eexxttrraaccttiioonn  sslleeeevvee  aanndd  sspplliitt  mmaalllleett

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. 

Side slit 

WWaarrnniinngg..
TThhee  hhaannddppiieeccee  mmuusstt  nnoott  bbee  ddeettaacchheedd  wwhheenn  wwiitthhddrraawwiinngg  oorr  hhaammmmeerriinngg  oouutt  tthhee  cchhiisseell..  TThhee  cchhiisseell  iiss  rreemmoovveedd
uussiinngg  tthhee  eexxttrraaccttiioonn  sslleeeevvee  aanndd  tthhee  sspplliitt  mmaalllleett  oonnllyy..

 



10

33 OOppeerraattiioonn  ppllaannnniinngg  ffoorr  tthhee  ssyysstteemm

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.

33..11  EExxaammpplleess

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.

CCaassee  AA::  cceemmeennttlleessss  hhiipp  jjooiinntt  sshhaafftt  vveennttrraallllyy  aanndd  llaatteerraallllyy  //  PPrroosstthheessiiss  wwiitthh
mmiiccrroossttrruuccttuurreedd  ssuurrffaaccee  

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.

CCaassee  BB::  cceemmeennttlleessss  hhiipp  jjooiinntt  sshhaafftt  vveennttrraallllyy  aanndd  llaatteerraallllyy  //  PPrroosstthheessiiss  wwiitthh
mmaaccrroossttrruuccttuurreedd  ssuurrffaaccee  

33..22  CCoonnttrraaiinnddiiccaattiioonnss

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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SSwwiissss  OrthoClast®

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 nnoott designed for
use on the medial side of the prosthesis.

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.

33..33  PPllaannnniinngg  tthhee  cchhiisseell  iinnsseerrttiioonn  ddeepptthh

160 mm

10 mm

ventral

lateral

dorsal

medial

110 mm
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44  CClliinniiccaall  aapppplliiccaattiioonn

44..11  TThheeoorreettiiccaall  pprroocceedduurree  

Use of the flexible chisel is possible llaatteerraallllyy, vveennttrraallllyy and ddoorrssaallllyy 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.

Always insert the chisel llaatteerraallllyy, vveennttrraallllyy and ddoorrssaallllyy 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.

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

ventral

lateral

dorsal

medial
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SSwwiissss  OrthoClast®

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.

CCaassee  AA 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.

44..22 DDeettaaiilleedd  ddeessccrriippttiioonn

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

CCaassee  BB 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 order to
be able to insert the flexible chisel straight into the
prosthesis shoulder, past the prosthesis shaft, any
proximal bone has to be removed.

Case A

Case B

TTiipp::
AAtt  tthhee  ssttaarrtt  ooff  ssuurrggeerryy,,  ddeetteerrmmiinnee  tthhee  mmaaxxiimmuumm  iinnsseerrttiioonn  ddeepptthh  ooff  tthhee  fflleexxiibbllee  cchhiisseell  aass  aa  ffuunnccttiioonn  ooff  tthhee  iinnsseerrttiioonn
ppoossiittiioonn..  IInn  tthhiiss  wwaayy,,  yyoouu  wwiillll  eennssuurree  tthhaatt  tthhee  mmaaxxiimmuumm  wwoorrkkiinngg  rraannggee  ooff  tthhee  fflleexxiibbllee  cchhiisseell  iiss  uuttiilliisseedd  aanndd  bboonnee
ppeerrffoorraattiioonnss  aarree  pprreevveenntteedd  ((sseeee  cchhaapptteerr  33..44))..
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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 .

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

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.

In ccaassee  BB , 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.

Handpiece with assembled flexible chisel
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SSwwiissss  OrthoClast®

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. 

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.

TTiipp::  
KKeeeepp  tthhee  cchhiisseell  bbllaaddee  ssttrraaiigghhtt  wwhheenn  cchhiisseelliinngg..  IIff  iitt  bbeeccoommeess  bbeenntt,,  tthhiiss  ccoonnssiiddeerraabbllyy  iimmppaaiirrss  iittss  ppeerrffoorrmmaannccee..

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.

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

Example: Case A

ventral

lateral

dorsal

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

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

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.

Example: Case A

Example: Case A

NNoottee::  
TThhee  fflleexxiibbllee  cchhiisseell  iiss  nnoott iinntteennddeedd  ttoo  bbee  uusseedd  oonn  tthhee  mmeeddiiaall ssiiddee  ooff  tthhee  pprroosstthheessiiss
sshhaafftt..

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.

WWaarrnniinngg..
DDoo  nnoott  ggeenneerraattee  cchhiisseell  ppuullsseess  wwhheenn  wwiitthhddrraawwiinngg  oorr  ssttrriikkiinngg  oouutt  tthhee  cchhiisseell..  OOnnllyy
tthhee  eexxttrraaccttiioonn  ttooooll  aanndd  tthhee  sspplliitt  mmaalllleett,,  oorr  aannootthheerr  mmaalllleett,,  sshhoouulldd  bbee  uusseedd  ttoo
rreemmoovvee  aa  jjaammmmeedd  cchhiisseell..
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SSwwiissss  OrthoClast®

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

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

Example Case B: Explanted prosthesis shaft 

WWaarrnniinngg..
TThhee  fflleexxiibbllee  cchhiisseell  iiss  ddeessiiggnneedd  ffoorr  ssiinnggllee  uussee  oonnllyy,,  aanndd  mmuusstt  bbee  ddiissccaarrddeedd  aafftteerr  uussee..
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EExxaammppllee  CCaassee  BB::  IImmppllaanntteedd,,  cceemmeenntteedd  pprroosstthheessiiss

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.
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SSwwiissss  OrthoClast®

55 TTrroouubbllee--sshhoooottiinngg  iinn  cclliinniiccaall  uussee  ooff  tthhee  ssyysstteemm

55..11 CChhiisseell  iinnsseerrttiioonn

SSuubbjjeecctt

Compressed-air
feed 

PPrroobblleemm

Poor handpiece
performance

SSoolluuttiioonn

Is the working  pressure set correctly?

Is 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
line. 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.
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Product details: Classifica�on according 93/42/EEC, annex IX

endocon, OrthoClast und OrthoScope are trademarks of endocon GmbH. 
© endocon GmbH

endocon GmbH
In der Au 5
69257 Wiesenbach - Germany

T +49 6223 7390 10
F +49 6223 7390 199
E info@endocon.de
I  www.endocon.de

endocon GmbH
In der Au 5
69257 Wiesenbach - Germany

T +49 6223 7390 10
F +49 6223 7390 199
E info@endocon.de
I  www.endocon.de




