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Wie häufig ist die Gelenkersatzoperation?

▪ Deutschland 2014  
➢219.325 Hüftprothesen 
➢149.126 Knieprothesen 
➢21.200   Schulterprothesen 

▪ altersassoziierte Zunahme der Arthrose 
(degenerativer Gelenkverschleiß) 

  

steigender Behandlungsbedarf

Erschienen am 28. September 2015
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➢ häufigste Gelenkerkrankung weltweit 

➢ ca. 8 Millionen Betroffene in Deutschland 

➢ bei Patienten ≤ 40 Jahre: Arthrose selten radiologisch nachweisbar 

➢ bei Patienten ≥ 75 Jahre: Arthrose zu 85% radiologisch nachweisbar  

➢ symptomatische Arthrose:   Frauen ≥ 60J.: 18% 
            Männer ≥ 60J.: 9,6%

Arthrose: Häufigkeit und Verteilung
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1.Knie 
2.Hüfte 
3.Hände 

4.Wirbelsäule 

5.Schulter 
6.Füße

Arthrose: Häufigkeit und Verteilung
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Künstliches Hüftgelenk 
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Künstliches Schultergelenk 

Oberflächenersatz            Schaftprothese   Inverse Prothese 
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 Kniearthrose (syn. Gonarthrose): 

  
 Erkrankung, bei der es zu einem Verschleiß der 

knorpeligen Gelenkflächen des Kniegelenks kommt.

Definition
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Krankheitsverlauf bei Arthrose des 
Kniegelenks (Gonarthrose)
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Symptome

  
➢ Belastungsschmerzen mit Verringerung der schmerzfreien 

Gehstrecke 

➢ Anlaufschmerzen nach längerem Sitzen oder Stehen 

➢ Schwellneigung, Ergussbildung 

➢ Überwärmung
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Symptome

➢ Abnehmender Bewegungsumfang, zunehmende Steifigkeit 

➢ Ruheschmerzen und Nachtschmerzen 

➢ veränderte Gelenkkontur 

➢ Achsabweichung 

➢ Instabilität
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1. Physiotherapeutischen Maßnahmen 

•  Ultraschall 
•      Bewegungstherapie 
•      Elektrotherapie 
•  Muskelstimulation 
•  Kälte- und Wärmetherapie 
•  Querfriktion 
•  Akupunktur 
•  Stretching/Walking 
•  Extensionsbehandlung

Welche Therapiemöglichkeiten gibt es bei 
Arthrose ?
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2. Medikamentöse Therapie 

•   Analgetika 
•   nichtsteroidale Antiphlogistika (NSAR, COX-II-Hemmer) 
•   Glukokortikoide 
•   Opioide 
•   Hyaluronsäure, usw. 

3. Orthopädische Hilfsmittel 

Pufferabsätze, Schuhaußenranderhöhung, Gehstock, Gehstützen, Rollator,  
Kniebandagen Knieorthesen, Schuhaußenrand- oder Einlegsohlenerhöhung

Welche Therapiemöglichkeiten gibt es bei 
Arthrose ?

Z F O S . D E

ZENTRUM FÜR
ORTHOPÄDIE & 
SPORTMEDIZIN

NYMPHENBURGER STRASSE



4. Gelenkerhaltende operative Therapie begrenzter Knorpelschäden 

• Knorpelglättung 
• Knorpelanbohrung 
• Knorpeltransplantation 

• Achsenkorrektur (O-Bein/X-Bein) 
   

Welche Therapiemöglichkeiten gibt es bei 
Arthrose ?
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• Achsenkorrektur (O-Bein/X-Bein) 
   

Welche Therapiemöglichkeiten gibt es bei 
Arthrose ?

Kniegelenksnahe Osteotomien 
2014; 2., vollständige 
überarbeitete Auflage, Thieme
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Wann ist ein künstlicher Gelenkersatz 
notwendig ?

nach Ausschöpfung der konservativen und 
gelenkerhaltenden Therapieoptionen 

bei wesentlicher Einschränkung der Lebensqualität 

Es gibt keine absoluten Altersgrenzen !!!
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•  Schmerzfreiheit  

•  Beweglichkeit und Mobilität  

•  Lebensqualität 

•  geringes Operationstrauma 

•  schnelle Rehabilitation

Implantation einer TEP: Operationsziele
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Anatomie Kniegelenk
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Hemischlitten 
unicondylärer Oberflächenersatz         

Doppelschlitten 
bicondylärer Oberflächenersatz  

achsgekoppelte 
Knieprothese 

1. 2. 3.

Prothesentypen Kniegelenk
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Welcher Prothesentyp wird benötigt ? 

✓ Ausmaß der Arthrose            
    (alle 3 Gelenkabschnitte betroffen?) 

✓ Knochen- und 
Bandqualität 

✓ Alter und Anspruch des 
Patienten

Prinzip: defektorientierter Gelenkersatz
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1. unicondylärer Oberflächenersatz: 
„Hemischlitten“

Metall

Polyethylen

Prinzip: nur ein Gelenkabschnitt wird ersetzt 

Voraussetzung: intaktes VKB und intakter Knorpel Gegenseite
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1. unicondylärer Oberflächenersatz: 
„Hemischlitten“
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1. Trend: Teilprothesen

• isolierter Ersatz 
der Gelenkfläche 
hinter der 
Kniescheibe

• Ersatz von 
retropatellarer und 
tibiofemoraler 
Gelenkfläche 

 („2/3 Prothese“)
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2. bicondylärer Oberflächenersatz: 
„Doppelschlitten“

 Vorteil 
• Ersatz aller 3 beschädigten Gelenkoberflächen 
• minimale Knochenentfernung 
• keine wesentliche Veränderung der 

anatomischen Gelenkabläufe 

 Voraussetzung 
✓ stabile Seitenband- und Kapselverhältnisse 
✓ ausreichende Knochenqualität 
✓ gute aktive Stabilisierung durch 

Oberschenkelmuskulatur
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2. bicondylärer Oberflächenersatz: 
„Doppelschlitten“
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3. gekoppelte Knieprothese

Prinzip:  

➢ feste mechanische Verbindung zwischen 

Ober- und Unterschenkel 

➢ (Scharnier- od. Rotationsscharniergelenk)
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3. gekoppelte Knieprothese

➢  instabile Seitenbänder 

➢  Knochendefekte

Z F O S . D E

ZENTRUM FÜR
ORTHOPÄDIE & 
SPORTMEDIZIN

NYMPHENBURGER STRASSE



Prinzip:  

Implantation einer KTEP über einen kleinen Hautschnitt mit maximaler 
Schonung von Sehnen- und Muskelstrukturen. 

Vorteile: 

•  geringerer Blutverlust 

•  weniger Schmerzen 

•  schnellere Rehabilitation 

•  kleinere Hautnarbe 

Nachteile: 

•  z.T. erschwerte Exposition (muskelkräftige Patienten) 

Minimal Invasive Operation 
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Revision is defined as a new operation in a previously 

resurfaced knee during which one or more of the 

components are exchanged, removed or added (incl. 

arthrodesis or amputation).

CRR= Cumulative Revision Rate

∼ 90% aller Hemischlitten sind 
nach 10 Jahren noch implantiert 

Wie lange hält ein Hemischlitten?
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CRR= Cumulative Revision Rate

Revision is defined as a new operation in a previously 

resurfaced knee during which one or more of the 

components are exchanged, removed or added (incl. 

arthrodesis or amputation).

∼ 95% aller Knietotalprothesen 
sind nach 10 Jahren noch 

implantiert 

Other

Wie lange hält ein Doppelschlitten?

Z F O S . D E

ZENTRUM FÜR
ORTHOPÄDIE & 
SPORTMEDIZIN

NYMPHENBURGER STRASSE



höhere Revisionsraten beim jüngeren Patienten !!!

Wie lange hält eine Knieprothese?
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period for which the risk, when compared with the previous period, is unchanged in OA but higher for RA. The reason for the increase in 
CRR after UKA in the most revent period is mainly the increase in the proportion of younger patients having UKA.
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Year of operation – For TKA there has been a 
constant reduction in risk of revision over time 
(OA and RA) which not has been as apparent for 
UKA. Using Cox regression to compare the period 
2006-2012 with the period 1996-2005 we find no 
significant reduction in risk for TKA and UKA 
for OA. The reason for the graph showing UKA 

having higher CRR in the latter period is that the 
proportion of younger patient has increased which 
is adjusted for in the regression but not the graph. 
For TKA/RA the risk of revision has increased in 
the period 2006-2012. The reason for this is mainly 
an increase in the number of revisions for infection 
(see next page). 

Primary disease – It early became evident that 
patients with rheumatoid arthritis (RA) and osteoar-
thritis (OA), were different with respect to outcome. 
Therefore, the registry always showed outcome for 
these diagnoses separately. However, the modern 
medical treatment of RA has resulted in a reduced 
need for knee arthroplasty (fig. page 12) why statisti-
cal differences have become more difficult to detect. 
Thus, when comparing implants (page 40-43) we do 
not have separate tables for RA in this report.

 Age – By dividing patients into separate age 
groups one can see the large effect that age has on 
the revision rate both in TKA and UKA. One can 
speculate in the reasons for this effect. Possible 
explanations are that the younger have higher phys-
ical activity, higher expectancy of pain relief and a 
general health condition that easier permits revision 
surgery. Irrespective of the type of implant or diag-
nosis, those less than 65 years of age have twice the 
risk of revision as compared with those over 75.
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Year of operation – For TKA there has been a 
constant reduction in risk of revision over time 
(OA and RA) which not has been as apparent for 
UKA. Using Cox regression to compare the period 
2006-2012 with the period 1996-2005 we find no 
significant reduction in risk for TKA and UKA 
for OA. The reason for the graph showing UKA 

having higher CRR in the latter period is that the 
proportion of younger patient has increased which 
is adjusted for in the regression but not the graph. 
For TKA/RA the risk of revision has increased in 
the period 2006-2012. The reason for this is mainly 
an increase in the number of revisions for infection 
(see next page). 

Primary disease – It early became evident that 
patients with rheumatoid arthritis (RA) and osteoar-
thritis (OA), were different with respect to outcome. 
Therefore, the registry always showed outcome for 
these diagnoses separately. However, the modern 
medical treatment of RA has resulted in a reduced 
need for knee arthroplasty (fig. page 12) why statisti-
cal differences have become more difficult to detect. 
Thus, when comparing implants (page 40-43) we do 
not have separate tables for RA in this report.

 Age – By dividing patients into separate age 
groups one can see the large effect that age has on 
the revision rate both in TKA and UKA. One can 
speculate in the reasons for this effect. Possible 
explanations are that the younger have higher phys-
ical activity, higher expectancy of pain relief and a 
general health condition that easier permits revision 
surgery. Irrespective of the type of implant or diag-
nosis, those less than 65 years of age have twice the 
risk of revision as compared with those over 75.

Doppelschlitten Hemischlitten
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Comparing the CRR, using only revision for infection as end-point, we find an improvement with time for both TKA and UKA. 
However, in TKA  (OA & RA) the CRR for infection during 2006-2012 has increased as compared to 1996-2005.
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Using the end-point; revision for infection, the CRR (2002–2012) shows that men are more affected than women (TKA/OA: RR 1.9 adnd 
TKA/RA: RR 2.1). UKA with its smaller implant size does better than the larger TKA but even in UKA men have 2.9 times the risk of women 
of becoming revised for infection. In TKA, patients with RA are more affected than those with OA (RR 2.0).
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Gender – When analyzing OA during 2002 2012 
(Cox regression), no significant difference in CRR 
was found between the sexes, whether it was for 
TKA or UKA. For RA (TKA), no overall signifi-
cant difference between the sexes could be found 
although there was a considerable gender differ-
ence with respect to revision for infection (see 
below). While it is well known that RA patients 

have a higher risk of infection, being ascribed to 
the effect of corticosteroid and immunosuppres-
sive medications, it is not obvious why men, more 
often than women, have their knee arthroplasties 
revised for infection. That the 10-year risk of revi-
sion in spite of this is similar for the genders is 
partly because women more often than men are 
revised for instability and early loosening.

When the Knee Register estimates the risk of 
revision due to infection, it counts the  first  revision 
due to infection in the affected knee. It does 
not matter if it is the primary or any subsequent 
 revision. Over time we have seen a reduction in 
this risk both for OA and RA. However, for the 
period 2006-2012 we see an increase in the risk 
of revisions as compared to the previous 20 years. 
The increase is mainly due to early liner exchanges 
 performed for infections or suspected infections. 

The reason for this may be that surgeons have become 
more proactive in suspected early infections, among 
other things because of the PRISS project (Prosthetic 
Related Infections Shall be Stopped) in which all the 
hospitals have participated.

UKA have significantly lower risk of infec-
tion than TKA and patients with OA have a lower 
risk than those with RA. This is independent of if 
changes of inlays due to infection are considered 
being revisions or not.
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Warum muss eine Knieprothese 
gewechselt werden?
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During the 10-year period, 5,637 first time revisions 
were performed. 3,313 were revisions after TKA 
for OA, 259 after TKA for RA and 1,641 were revi-
sions after UKA for OA. The reasons for the revi-
sions are shown in the  diagram to the right. Note 
that some primary  operations may have been per-
formed before the accounted 10-year period. After 
TKA infection and loosening are now equally often 
the reason for revision while loosening previously 
dominated. ” Progress” in TKA mainly reflects 
revisions performed for  femoropatellar arthrosis/ 
arthritis. ”Patella” includes all kinds of  problems 
associated with the patella in patients that had their 
primaries inserted with or without a patellar button 
(excluding loosening and wear). Please note that 
the distribution of the indications does not have 
to reflect the risk for revision. The sharp increase 
in the number of  primaries over the years leads to 
overrepresentation of early revisions that include 
infection.

The tables show the different types of revisions 
(first) that were performed during 2003-2012. There 
are separate tables depending on if the primary  surgery 
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Distribution (%) of indications for revision 2003-2012

Other
Progress
Instability
Patella
Fracture
Wear
Loosening
Infection

Revisions during 2003–2012

Type of revision 2003–2012 in which the primary 
was a TKA/OA  
 Number Percent

Linked (rot. hinge) 315 9.5
TKA 867 26.2
Exchange of femur comp. 31 0.9
Exchange of tibia comp. 236 7.1
Exchange of disc/inlay 680 20.5
Patella addition 718 21.7
Patella exchange 37 1.1
Patella removal 11 0.3
Total implant removal 374 11.3
Arthrodesis 22 0.7
Amputation 20 0.6
Other 2 0.1

Total 3,313 100

Type of revision 2003–2012 in which the primary 
was a TKA/RA  
 Number Percent

Linked (rot. hinge) 53 20.5
TKA 92 35.5
Exchange of femur comp. 6 2.3
Exchange of tibia comp. 10 3.9
Exchange of disc/inlay 38 14.7
Patella addition 23 8.9
Patella exchange 1 0.4
Patella removal 0 0
Total implant removal 33 12.7
Artrodes 2 0.8
Amputation 1 0.4

Total 259 100

Type of revision 2003–2012 in which the primary 
was a UKA/OA  
 Number Percent

Linked (rot. hinge) 32 2.0
TKA 1,512 92.1
UKA 12 0.7
Exchange of femur comp. 6 0.4
Exchange of tibia comp. 5 0.3
Exchange of meniscus/inlay 44 2.7
Patella addition 5 0.3
Total implant removal 23 1.4
Arthrodesis 0 0.0
Amputation 2 0.1

Total 1,641 100

was TKA/OA, TKA/ RA or UKA/OA. It should be 
noted that in revision surgery, only one type of revi-
sion can be stated. This implies that exclusive patel-
lar surgery is listed, but not patellar surgery done in 
combination with exchange of other components.

For TKA the proportion of revisions in which 
the poly is exchanged has increased as compared to 
previously (20% in OA and 15% in RA) which is 
because of increased aggressively in revision of early 
infections. Extensive revisions using linked implants 
seem more common in RA. 

For UKA, it is satisfying to note that revisions using 
a new UKA are few, as these type of revisions have 
been found to have a very high rate of re-revision.  

When evaluating the survival curves it should 
be noted that as the part of the curve to the right 
contains implants with long follow-up it also to a 
larger extent reflects older models.
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Comparing the CRR, using only revision for infection as end-point, we find an improvement with time for both TKA and UKA. 
However, in TKA  (OA & RA) the CRR for infection during 2006-2012 has increased as compared to 1996-2005.

0 2 4 6 8 2010 12 14 16 18

C
op

yr
ig

ht
 ©

 2
01

4 
S

K
A

R

0

2

4

6

8

10

Year after index operation

OA

CRR(%)

UKAInfection
1976-1985
1986-1995
1996-2005
2006-2012

n =   3,554  
n = 11,380
n =   9,548
n =   4,732 
 

Using the end-point; revision for infection, the CRR (2002–2012) shows that men are more affected than women (TKA/OA: RR 1.9 adnd 
TKA/RA: RR 2.1). UKA with its smaller implant size does better than the larger TKA but even in UKA men have 2.9 times the risk of women 
of becoming revised for infection. In TKA, patients with RA are more affected than those with OA (RR 2.0).
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Gender – When analyzing OA during 2002 2012 
(Cox regression), no significant difference in CRR 
was found between the sexes, whether it was for 
TKA or UKA. For RA (TKA), no overall signifi-
cant difference between the sexes could be found 
although there was a considerable gender differ-
ence with respect to revision for infection (see 
below). While it is well known that RA patients 

have a higher risk of infection, being ascribed to 
the effect of corticosteroid and immunosuppres-
sive medications, it is not obvious why men, more 
often than women, have their knee arthroplasties 
revised for infection. That the 10-year risk of revi-
sion in spite of this is similar for the genders is 
partly because women more often than men are 
revised for instability and early loosening.

When the Knee Register estimates the risk of 
revision due to infection, it counts the  first  revision 
due to infection in the affected knee. It does 
not matter if it is the primary or any subsequent 
 revision. Over time we have seen a reduction in 
this risk both for OA and RA. However, for the 
period 2006-2012 we see an increase in the risk 
of revisions as compared to the previous 20 years. 
The increase is mainly due to early liner exchanges 
 performed for infections or suspected infections. 

The reason for this may be that surgeons have become 
more proactive in suspected early infections, among 
other things because of the PRISS project (Prosthetic 
Related Infections Shall be Stopped) in which all the 
hospitals have participated.

UKA have significantly lower risk of infec-
tion than TKA and patients with OA have a lower 
risk than those with RA. This is independent of if 
changes of inlays due to infection are considered 
being revisions or not.

• Lockerung 

• Infektion 

• Bandinstabilität 

• sonstige
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Ablauf vor Prothesenoperation 

1. ambulante Vorstellung in der 
Praxis 

2. klinische Untersuchung, 
aktuelles Röntgen, ggf. MRT 

3. OP-Aufklärung, OP-Termin, 
Zimmerreservierung in der 
Wolfart Klinik
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•  Infektion 

•  Blutung, Hämatom, Nachblutung, ggf. Fremdblutgabe 

•  Thrombose, Embolie 

•   Verletzung von Knochen-/Knorpel-/Gefäß-/Nervenstrukturen 

•  Längendifferenzen -/+ 

•  Gelenkluxation, -instabilität 

•  Implantatversagen/-bruch/-lockerung

Allgemeine und spezielle Risiken bei der 
Prothesenoperation
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Ablauf vor Prothesenoperation 

1. ambulante Vorstellung in der Praxis 

2. klinische Untersuchung, aktuelles 
Röntgen, ggf. MRT 

3. OP-Aufklärung, OP-Termin, 
Reservierung Zimmer in Wolfart Klinik 

4. OP-Vorbereitung (BB, EKG) durch 
Hausarzt 

5. ambulantes Anästhesiegespräch in 
Wolfart Klinik 

6. stationäre Aufnahme 1 Tag vor OP 
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OP Tag

1. Anlage Schmerzkatheter 
durch Anästhesie, Narkose 

2. OP-Dauer ca. 60min.  

3. Aufwachraum, ggf. 
Überwachungsraum, ggf. 
Zimmer  
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1. am 1. Tag nach OP: Mobilisation im Zimmer, Motorschiene 

2. Krankengymnastik und Mobilisation an 2 UAGST mit 20kg 
Teilbelastung für 2-4 Wochen, keine Limitierung 
Bewegungsumfang 

3. Abtrainieren Schmerzkatheter 

4. Stationärer Aufenthalt ca. 7-10 Tage 

5. Stationäre AHB anschließend empfohlen für 2-3 Wochen 

6. Nach AHB ambulante Abschlusskontrolle in der Praxis

Ablauf nach Prothesenoperation 
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Laufen 
Nordic Walking 

Wandern 
Skilanglauf 
Radfahren 

Schwimmen 
Tanzen 

Golf 
Kegeln

Sport nach Prothesenoperation

Einschränkungen für besonders 
kniebelastende Aktivitäten: 

Joggen  
alpines Skifahren 
 Sprungsportarten 
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Implantateigenschaften

Materialzusammensetzung: 

Legierung Kobalt - Chrom - Molybdän - Nickel („medizinischer Stahl“) 
ultrahochvernetzes Polyethylen Inlay („medizinischer Kunststoff“) 

Nickelallergie:  

titanisierte Oberflächenbeschichtung („Allergieprothese“)
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