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ABSTRACT - We studied primary total knee replace- The 5-year survival of the 6 most used cemented tri-
ments (TKRs), reported to the NorwegiamArthroplasty ~ compartmental knee prostheses brands varied between
Register, operated on between 1994 and 2008.Cox 95% and 99%, but the differences were not statistically
multiple regression model was used to evaluate differ- significant. There were more revisions because of pain
ences in survival among the prosthesis brands, their in bicompartmental than in tricompartmental knees.
types of fixation, and whether or not the patella was In tricompartmental knees, however, there were more
resurfaced. revisions because of an infectionThe relatively few

In Norway in 1999, the incidence of knee prosthesis patients with uncemented and hybrid implants showed
operations was 35 per 100,000 inhabitant€ement was  no improvements in results compared to cemented knee
used as fkation in 87% of the knees, 10% were hybrid prostheses.
and 2% uncemented implants.Bicompartmental (not "
resurfaced patella) prostheses were used in 65% of
the knees. With all revisions as endpoint, no statisti-
cally significant differences in the 5-year survival were The Norwegan Orthopaedc Associdion garted
found among the cemented tricompartmental prosthe- the National Regster for total hip redacements in
ses brands:AGC 97% (n 279), Duracon 99% (n 101), 1987 (Havelin et al. 1993).1n Jaruary 1994, the
Genesis | 95% (n 654), Kinemax 98% (n 213) aritticon  Regster wasexpandedto includeall attificial joint
96% (n 454).The bicompartmental LCS prostheses had redacements (Havelin etal. 2000)ard its am was
a 5-year survival of 97% (n 476)The type of meniscal to detect inferior implants, cements ard techniques
bearing in LCS knees had no effect on survival. asearly aspossble.

Survival with revision for all causes as endpoint showed ~ Kneejoint redacement with total cordylar knee
no differences among types of fation, or bi- or tricom-  progheses fixed with mettyl methacrylae bone
partmental prostheses. Pain alone was the commonest cement hasbeen establishedas a accessul proce-
reason for revision of cemented bicompartmental pros- dure (Insalletal. 1985,Ranavat et al. 1993, Ritter
theses.The risk of revision because of pain was 5.7 etal. 1995).Some new designs which were intro-
times higher (p < 0.001) in cemented bicompartmental duced on the market without clinical documenta-
prostheses than cemented tricompartmental ones, but the tion, have performedpoorly (Bauer 1992).0Only a
revisions mainly involved insertion of a patellar compo- few large compardive studies d knee progheses
nent. In tricompartmental prostheses the risk of revision have been done (Knutsonet al. 1986,1994,Rard
because of infection was 2.5 times higher than in bicom- and llstrup 1991, Robertsson2000),ard more are
partmental ones (p = 0.03). Young age (< 60) and the neededo hedp surgeons doos an mplant (Liow
sequelae after a fracture increased the risk of revision.  and Murray 1997).

Copyright© Taylor & Francis2002. ISSN 0001-6470riRtedin Sweden — alightsreseved.



118 Acta Orthop Scand 2002; 73 (2): 117-129

The fixation of primary total knee replacementsvas linked to the data on the primary operation
(TKRs), whether the patella should be resurfacadsing the unique identdation number assigned to
and the use of rotating tibial inserts have beesach inhabitant of Norwaifor primary TKRs per-
extensively discussed, but no general agreemdntmed fromJanuary 1994 to therfit ofMay 2000,
has been reached (Bourne et al. 1995, Vince 199%6¢ compared the time until revision for each type
Whiteside 1996, Callaghan et al. 2000a). In thef prosthesis brand usefleparate analyses were
present paper, these questions are addressed ondbiee when the insertion of a patellar component
basis of data from all TKRs performed in Norwaywas not counted as a revision. We also separately
during the fist 6 years of the knee register. Weanalyed the type of kation (cemented or not)
present the results for 7,174 TKRs from 59 Norweand whether the prostheses were tricompartmental
gian hospitals. (patella resurfaced) or bicompartmental (patella
not resurfaced). The surgeon could report one or
more causes of failure leading to revisidig(re
1). Among the causes were aseptic loosening of the
femur, tibia or patella component, dislocation of
After each operation, a standard foffig(ire 1) is the patella, instability, malalignment, deep infec-
filled in by the surgeon and sent to the Registeion, peri-prosthetic fracture, pain, defect polyeth-
The reporting is similar to that for hip replacementglene insert, etc. The various causes of failure lead-
(Havelin 1999).Stickers with catalogue numbersing to revision were compared in cemented bi-and
are provided by the manufacturers along with thgicompartmental prostheses. When seen in combi-
implants, and attached to the form by the operatingation with any other cause, infection was consid-
surgeonFemoral, tibial metal base, tibial polyeth-ered to be the main cause of revisida.only three
ylene insert and patellar components are registeregerations with all-polyethylene tibial components
separately, according to the catalogue number. were registered during the study, this type of com-

The NorwegiarArthroplasty Register comparesponent could not be compared to the modular tibial
their reports with the NorwegiaPatient Register component.

(NPR)—i.e., the offcial discharge register located

at SINTERUnimed in Trondheim, Norway. In Statistics

the years 199581997, theArthroplasty Register Prosthesis survival was calculated with the Kaplan-
received % more reports on knee prostheses thadeier method. The follow-up period was85

the NPR. The latest survey showed that abo@95 years.Since only a few prostheses were at risk
of the knee replacements at all 59 hospitals operaifter 5 years of follow-up, survival results were
ing on knee prostheses in Norway were reportegbtimated at 5 years. If the number of prostheses
to the Norwegiarthroplasty RegisteiHavelin et  at risk was less than 40 at 5 years, the survival per-
al. 2000). centage was not given. The median follow-up was

The types of primary total knee prosthesesalculated with the reverse Kapldeier method
reported wereAGC (AnatomicalGraduated Com- (Schemper anédmith 1996).Patients who died or
ponents, BiomeMerck) Duracon Howmedica) emigrated during the follow-up were selected from
Genesis | mith and Nephew)interax Howmed- files provided byStatistics Norway, and the fol-
ica), Kinemax Howmedica) LCS (Low Contact low-up time for the prostheses in these patients
Stress,DePuy); NexGen Zimmer), Profix (Smith  were censored at the date of death or emigration.
and Nephew) and Tricon C, Il amd (Smith and A Cox multiple regression model was used to
Nephew).Only the prostheses brands with morestudy relative risks (incidence rate ratios) among
than 250 reported knees and a median follow-upe prostheses brands and tguatl for potential
of more than 1 year are presented in the surviveabnfounding for age< 60, 66-70, > 70 years),
analyses comparing prosthesis brands. gender, diagnosis (primary gonarthrosis , rheuma-

Information on revisions, defed as a surgical toid arthritis, sequelae after fracture, sequelae after
removal or exchange of a part or of the wholégament instability, sequelae after meniscglinp,
implant, or as an insertion of a patellar componerénd others) and use of systemic antibiotic prophy-

Patients and methods
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Figure 1. English translation of the form used for reporting arthroplasties in knees and other joints.

THE NORWEGIAN ARTHROPLASTY REGISTER KNEES AND OTHER JOINTS (than hips)

Date of operation: ..............
Index operation is: 1 Primary op. 2 Revision

Diagnosis (primary operation):

1 Idiophatic arthrosis

2 Rheumatoid arthritis

3 Sequelae after fracture

4 Ankylosing spondylitis

5 Sequelae, ligament tear

6 Sequelae, menisceal tear

7 Acute fracture

8 Sequela, infection

G OhEr ..ot

Reasons for revision (one or more):

1 Loose prox. comp. 7 Mal-alignment
2 Loose distal comp. 8 Deep infection
3 Loose patella comp. 9 Fracture

4 Dislocated patella 10 Pain
5 Dislocation 11 Defect polyethylene......
6 Instability 12 0ther.........c..oceeennnn

Type of revision (one or more):
1 Change of distal component

2 Change of proximal component
3 Change of all components

4 Change of patella component

7 Insert of patella component
B Other: ...ooiviiieicee e
Structural bone transplant: 0 No

4 Bone impaction distal

Systemic Antibiotic prophylaxis:

0 No
1 Yes: Type......o.oen.e. Combinations..............
Dosage................... Duration, days.............

Duration of operation: ..................

Peroperative complication:
0 No

1 Autograft 2 Allograft 3 Bone impaction prox.

Patient ID and date of birth:......................... Hospital:......ooovviiiiieiiiiiiioiiiiiiiiinniennes

Patient’s weight:.........cccuuu.n. KNEE

Localization: Prosthesis type:

1 Knee 5 Elbow 1 Tricompartmental.....2 Bicompartmental......

2 Ankle 6 Wrist 3 Unicondylar...... 4 Patellofemoral......

3 Toe Joints:.......... 7 Finger joints:............. Femoral component:

4 Shoulder 8 Others..........coevvenen. NAME/SIZE. .. oeeeveeeieeeie e
Catalogue number:...............cooeiiicii s

1 Right 2 Left Stem/Stabilized/Wedge:.............c.ccovvennnnnnin
1 Cement with antibiotic. Name: ...........cc.ccooeeeee

Previous operation in index joint: 2 Cement without antibiotic. Name: .............c........

0 No 4 Arthodesis 3 Uncemented

1 Osteosynthesis 5 Synovectomy Tibial component (metal):

2 Osteotomy 6Other:..........cooil NAME/SIZE: o..verereirinierireerestresiesresreevrteeresvs e eaeeens

3 Prosthesis.Type......ccccccocvenneennnn. Year.......... Catalogue number: ........
Stem/Stabilized/Wedge:....................

1 Cement with antibiotic. Name: ........ccccoovevvnennne.
2 Cement without antibiotic. Name: .............c........
3 Uncemented

Tibial component (polyethylene):

NaMe/SIZe:. ..o
Catalogue number:..............cccovvie i
Thichness:...... mm
Stabilized:.........ooviii
Patella component:

NaMEAYPET «vevveirrireriirieie e e e

Metal-back 0 No 1 Yes
1 Cement with antibiotic. Name: ..........c..coeeneene.
2 Cement without antibiotic. Name: ............ccoo.o...
3 Uncemented
Cruciate ligaments

1 Anterior, intact before operation 0Ono 1 yes
2 Anterior, intact after operation Ono 1yes
3 Posterior, intact before operation O no 1 yes
4 Posterior, intact after operation Ono 1 yes
OTHER JOINTS:

Prosthesis type:

1 Total 2 Hemi 3 One-component prosthesis
Proximal component:

NaAME/SIZE! ..ot

Catalogue nuUMDbEr: .......ococoveviviiienei e
1 Cement with antibiotic. Name: .............cc.oovene.
2 Cement without antibiotic. Name: .........cc.coo.o...
3 Uncemented

Distal component:

NAME/SIZE: ..vveeiieieiieeieece e
Catalogue nUMDbET: ......cooveieiieciiiecece e
1 Cement with antibiotic. Name: ............ccccveennn.n.
2 Cement without antibiotic. Name: ......................
3 Uncemented

Intermediate component (e.g. caput humeri):
NAME/SIZE: c.overerieerrcren ettt
Catalogue nuMber: ...........cooociiiniiiiiienei e

Surgeon (who has filled in the form):

(Surgeon’s name is not registered)
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laxis (yes or no)_ Separate ana-Table 1. Number, age and gender distribution of the various types of primary
Iyses in the age group less thantotal knee replacements (TKR) reported to the Norwegian Arthroplasty Reg-

ister from January 1994 to May 2000
60 years were also done. To
make the material more homo-

Number Meanage <60years Men
geneous when we compared (% of total) (i o %
the prostheses brands, prosthe-
ses with posterior cruciate lig- Cemented

e ; Tricompartmental 2 2209 (31) 70 (17-92) 13 26
ament _sacnﬁlng deSIQn and Bicompartmental ° 4030 (56) 71 (21-93) 10 25
constrained condylar prostheses Hyprid ©
were excluded due to the small ~ Tricompartmental 211 (3.0 72 (32-92) 8 21
number of these designs @L1 Bicompartmental 528 (7.4) 70 (30-91) 13 25

Uncemented
prostheses). Separate analyses Tricompartmental 64 (09) 61 (34-86) 39 39
with additional adjustment for Bicompartmental 95 (1.3) 65 (28-88) 32 27
; : : Incomplete information

a preVIOus_ O_peratlon without or other combinations 37 (0.5) - - -
a prosthesis in the same knee Total 7174 70 (17-93) 12 26

(yes or no) and intact posterior
) ’ QT . .
cruciate ligament after opera- Tricompartmental prostheses are TKRs with a patellar component inserted
(patellar resurfaced).

tion (yes or no) were done b pjcompartmental prostheses are TKRs without a patellar component (not
without changing the results. resurfaced). .
Only knees cemented with Pal- Hybrid prosthe§es are TKRs with an uncemented femoral component and
K } a cemented tibial component.

acos with or without genta-
micin (Schering Plough) were
included in the relative risk calculations among the TKRs constituted nearly 26 of the primary
prostheses brands (94% of the knees). knee prostheses Morway. 8% were unicondylar

Estimates from Cox analyses, with the type gbrosthesed).2% patellofemoral an@.3% hinged
prosthesis as the stratidition factor, were used to prostheseBicompartmental prostheses were used
construct adjusted survival curves at mean valu@s 65% of the KRs (Tables 1 an8), and bicom-
of the risk factors. The statistical analyses wengartmental cemented and bicompartmental hybrid
done using the software SPSS (SPSS Inc. 199®pstheses increased throughout the study period,
and S-PLUS (Statistical Sciences Inc. 1995).  while uncemented implants decreasEjre 2).
The number of hospitals mainly using bicompart-
mental knee prostheses and occasionally using tri-
compartmental prostheses only in selected cases

Results _ _ increased during the study7 hospitals did not
Numbef_ of knee prosthesis operations per- change their practice of using tri- or bicompart-
formed in Norway mental prostheseg5 hospitals changed their prac-

During the study period7,174 primary total knee tice and ¥ hospitals did not operate throughout
replacements were reported to th®rwegian the whole study period. Cement was usedas fi
Arthroplasty Register (Table 1). The number oftion in 87% of the knees, ®6 were hybrid and
knee prostheses operations has increased betw@ét uncementeddf the patellar components, 91%
1994 and 1999Hgure 2) in Norway from23 per were cemented (TabR). Cement containing anti-
100,000 inhabitants t@5 per D0,000in 1999. biotic was used in®% of the cementedKkRs, and
The mean age of all the patients Wdbsyears, 94% of the cementedKRs had been inserted with
and 74% were women. Uncemented prosthesqdain Palacos cement or Palacos with gentamicin
were used more often in younger patients thastement. Systemic antibiotic prophylaxis had been
cemented and hybrid prostheses (Table 1). Primanged in 99% of the operations.
gonarthrosis was the diagnosis7ié of the pri- The two most commonly used prostheses in
mary TKRs and rheumatoid arthritis in 15 % (TableNorway were thé&enesis | prosthesis wiBt% of
2). the market 2,583) and the Tricon prosthesis with
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Figure 2. Number of various types of primary total knee replacements (TKRs) reported to the Norwegian Arthroplasty
Register from January 1994 to December 1999.

Table 2. Diagnosis in 7174 primary total knee replace- knees, 8% had one rotating platform and 33%
ments (TKR) reported to the Norwegian Arthroplasty  tyyo meniscal bearings (Table 3). The LCS prosthe-
Register from January 1994 to May 2000 .

sis has a metal-backed patellar component that
can either be cemented or uncemented. The other

Diagnosis Percent®  prostheses had an all-polyethylene patellar com-
Primary gonarthrosis (OA) 76 ponent which was cemented, with the exception
Rheumatoid arthritis (RA) 15 of the Duracon and Tricon prostheses where an
Fracture sequelae 4.1 optional metal-backed uncemented patellar com-
Meniscal sequelae 3.4 . . .
L 0.4 ponent could be used. A previous operation without
Osteonecrosis 0.2 a prosthesis had been done in 26% of the knees and
Ankylosing spondylitis 05 only small differences were found among the vari-
Ligament injury sequelae 14 .

Infection sequelae 0.4 ous brands of prostheses as regards previous oper-
Psoriatic arthritis 0.7 ations (Table 3). The number of hospitals using
Hemophilic sequelae 04 the various types of prostheses varied from 34
Malignant disease 0.1 . . .
S —" 0.2 hospitals that had used the Tricon prosthesis to 2
Others 1.7 hospitals using the Interax prosthesis (Table 3).

Intact posterior cruciate ligaments after the opera-
tion were reported i87% of the cases. Cruciate-
retaining prostheses were used®B4% of cases
20% of the market (1,416) (Table 3). The AGC(Table 3). Of the tibial insert81.5% were between
Duracon, Genesis |, Kinemax and LCS prosthes&and 12 mm thick, the remainder were more than
were used during the entire study. The use of GenE2 mm thick.

sis | and LCS prostheses increased during the study,

while that of the Tricon prostheses decreaseurvival results

During the last 2 years, the PogfiNex Gen and Prosthesis brandWe found no statistically signif-
the Interax prostheses have been used more. Oidgnt difference in thé&-year survival among the
the LCS and Interax prostheses have been ude@nds of cemented knee prostheses (Talit@4,
with rotating tibial inserts (Table 3). Of the LCSures 3 and 4). This applied to the bicompartmental

2 More than one diagnosis could be reported
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Table 3. All primary total knee replacements (TKRs) reported to the Norwegian Arthroplasty Register from January
1994 to May 2000

A B © D E F G H | J K
AGC 1012 29 98 0.3 0 0 23 6 2.6 26
Duracon 448 29 86 28 2.9 0 21 6 1.6 9
Genesis | 2583 27 98 7.2 0.2 0 26 9 2.3 29
Interax 23 0 87 0 100 35 4 26 2
Kinemax 359 73 100 0 0 0 18 3 2.2 12
LCS 982 362 82 5.9 6.2 100 b 31 40 0.5 16
Nex Gen 99 94 100 0 0 0 23 19 2.0 5
Profix 250 4 100 50 2 0 36 4 1.2 16
Tricon ¢ 1416 45 81 16 4.7 28 14 0 34
Others 2
Total 7174 35 91 10.3 2.2 14 26 13 1.6 59
A Name of prosthesis
B Number
C Tricompartmental (%)

D Cemented patella (%)

E Hybrid (%), i.e., uncemented porous-coated femoral components and cemented tibial components
F Uncemented tibia and femur (%)

G Rotating platform or meniscal bearing (%)

H Previous operation (%)

| Posterior cruciate ligament not intact after operation (%)

J Number of posterior stabilized and constrained condylar prostheses (%)

K Number of hospitals that have used this prothesis

2 All LCS patellar components are metal-backed.
b 33% of the tibial inserts in LCS prostheses had two rotating meniscal bearings and 67% had one rotating platform.
¢ Tricon C or Tricon M femoral component used on the femoral side and Tricon Il used on the tibial side.

(Figure 3) and tricompartmental prostheses (Figures

1 0,
4), even when insertion of a patellar component urvival (%)

only an insertion of a patellar component. There 70 y : : : : : .
was no statistically signdant difference between 0 2 3 4 5 6 7
the cemented, hybrid and uncemented prostheses Years since primary operation
in bi-and tricompartmental prostheses (Table

; B ; igure 3. Cox-adjusted survival curves for cemented
Figure 5)' This was also true _Of pat_lents young Iilcomprslrtmental primary TKRs reported to the Norwegian
than60 years. The 5-year survival with all causegrthroplasty Register from January 1994 to May 2000.
of revision as endpoint for cemented tricompartAdjustment was made for age, gender, diagnosis and
mental prostheses Wa5.9% (95% Cl: 94 7_970) antibiotic prophylaxis. Only prostheses fixed with Palacos

L CT '0 cement (with or without gentamicin) were included. Poste-

and for cemented bicompartmental it Wa&8% rior stabilized and constrained condylar prostheses were
(926-%.1) (p=0.2) (Table6). excluded from the analyses.

was not counted as a revision in the bicompartmenl 00 7
tal prostheses (Table 4). Table 5 shows that there
was no statistically signgant difference between
the two versions of tibial inserts in the LCS pros-
theses. There were no revisions for patellar loosen-0 7
ing of the metal-backed patellar component in the
LCS prostheses.

= Tricon
Type of fixation and patellar resurfacing (tri- 801 — |LCs
compartmental vs. bicompartmental) — Kinemax
213 revisions were performed (Tal8g 145 were : gﬁ?:f;l
bicompartmental prostheses, of whi84 were —_—  AGC

1
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Figure 4. Cox-adjusted survival curves for cemented tri-
compartmental primary TKRs reported to the Norwegian
Arthroplasty Register from January 1994 to May 2000.
Adjustment was made for age, gender, diagnosis and
antibiotic prophylaxis. Only prostheses fixed with Palacos
cement (with or without gentamicin) were included. Poste-
rior stabilized and constrained condylar prostheses were
excluded from the analyses.

Survival (%)

100 ~
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—— Uncemented bicompartmental
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Figure 5. Cox adjusted survival curves for primary bicom-
partmental and tricompartmental TKRs reported to the
Norwegian Arthroplasty Register from January 1994 to
May 2000, by type of fixation. Adjustment was done for
age, gender, diagnosis and antibiotic prophylaxis. Only
prostheses fixed with Palacos cement (with and without
gentamicin) were included. Posterior stabilized and con-
strained condylar prostheses were excluded from the anal-
yses.

The main reason for revision of bicompartmentghjscussion

cemented knee prostheses was pain. This accounﬁﬁﬁjmber of knee prosthesis operations in
for a 5.7 times higher risk (p < 0.001, Table 7) o rway
revision of bi- than of tricompartmental prostheses
for this reason. Of these revisions, 90% were inseFhe incidence of primgrknee prosthesis surger
tion of a patellar component. With tricompartmenin Norway was 35 operations per 100,000 inhabit-
tal prostheses, the risk of revision because of infeants in 1999, compared 8wederns 63 operations
tion was 2.5 times higher than with bicompartmerper 100,000 inhabitants in 1®9Robertsson et al.
tal ones (p = 0.03) (Table 7). 2000b). 31% of th&lorwegian population was 50
years or older in 1999 compared t6%3 of the
Age and diagnosis Swedish population in 200®(atisticsSweden and
There were statisticallsignificant more revisions StatisticsNorway). However, this difference in age
in the age group less th&@® years than in the distribution probaly does not fulf explain the
older age groupdn the group with a diagnosis nearly double incidence of knee prosthesis swrger
of seuelae after fracture, we found sifioanty in Sweden. The population &forway is probaby
more revisions for infection, instabilitand pain undertreated as regards knee prosthesis surger
than for primay gonarthrosis (Table 7). We foundWe should thereforexpect an increase in the need
no statisticaly significant difference between pri- for knee prosthesis operations notyoblecause
maity gonarthrosis and rheumatoid arthritis patientsf an epected increase in the eldepopulation
concerning the reason for revision and prosthegiRobertsson et al. 2000b).
survival.
Age, gender and diagnosis
The average age of the patients way&érs and
the percentage of womed%, which is higher than
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Table 4. Cemented TKRs. Survival results reported for 6 knee prostheses brands. Kaplan-Meier (KM) estimated
5-year survival percentages and Cox? relative revision risk (RR), estimated with all causes of revision as endpoint

All revisions Patella component insertion excluded
Prosthesis Rev./ MFP AR® 5-year KM RR P-value 5-year KM RR P-
brand Total (year) survival (95% CI) survival (95% ClI) value
(95% ClI) adjusted (95% Cl)d adjustedd
Bicompartmental (not resurfa ced)
AGC 16/687 2.4 224 96.5 (94.8-98.3) 1 98.5 (97.3-99.7) 1
Duracon 6/188 24 -¢ -® 1.2 (0.47-3.2) 0.7 1.5 (0.36-5.9) 0.6

Genesis | 54/1574 2.0 141 923 (89.5-95.0) 1.6 (0.90-2.9) 0.1 96.3 (94.4-98.3) 1.8 (0.74-4.5) 0.2
Kinemax 4/59 4.0 40 91.9 (84.2-99.6) 2.0 (0.67-6.2) 0.2 100 - .
LCS 4/476 11 54 97.2 (93.5-100) 0.5 (0.17-1.6) 0.3 97.9 (94.3-100) 0.55(0.11-2.8) 0.5
Tricon  32/571 4.6 244 93.7 (91.5-96.0) 1.6 (0.84-2.9) 0.2 98.3 (97.1-99.5) 1.1 (0.38-3.0) 0.9

Tricompartmental (resurfa ced)

AGC 4/279 1.9 87 97.4 (94.7-100) 1

Duracon 1/101 1.5 68 98.6 (95.7-100) 0.72 (0.08-6.6) 0.8
Genesis | 24/654 2.6 137 95.2 (93.0-97.3) 1.9 (0.64-5.6) 0.2
Kinemax 4/213 4.3 99 97.5 (94.9-100) 0.83(0.20-3.4) 0.8
LCS 6/281 13 f f 1.7 (0.47-6.3) 0.4
Tricon 17/454 47 337 96.0 (94.2-97.9) 1.3 (0.43-4.1) 0.6

a The Cox regression model included the brand of prosthesis, age (<60, 60—70, >70), gender, diagnosis and use
of antibiotic prophylaxis. Only prostheses fixed with Palacos cement with or without gentamicin were included
in the analyses. Posterior stabilized (PS) and constrained (CC) prostheses were excluded from the analyses. LCS
prostheses with deep dish were also excluded.

b MF is median follow-up in years (yr).

¢ AR is number of prostheses at risk at last revision.

d Separate survival analyses where insertion of a patellar component was not counted as a revision.

€ 96.2 (92.7-99.6) survival percentage at 2.6 years with 86 prostheses at risk.

f 96.8 (93.5-100) survival percentage at 1.9 years with 81 prostheses at risk.

Table 5. Cemented LCS knee prostheses. Cox@relative revision risk (RR),
estimated with all causes of revision as endpoint
Type of cement and antibiotic in

Type of cemented Revisions/  Median RR P-value cement

LCS primary total follow-up  (95% Cl) During the study perigd®3% of the

knee prostheses operations (yr) adjusted cementedknee prostheses inserted

Tricompartmental contained an antibiotic in the
with rotating plattform 4/141 16 1 cement. The reasons for this were
with meniscal bearing 2/139 1.1 0.58 (0.10-3.3) 0.5 probaby parly because of the good

Bicompartmental L
with rotating plattform  2/369 12 021 (0.03-1.2) oog resutsreported forantibiotioaded

with meniscal bearing 2/105 0.9 0.54 (0.08-3.6) 0.5 cements in hip surgenHévelin et
a. 19%, Espehaug etla1997) and
the protbems with infections iknee

2The adjustments of the Cox regression were done for age (< 60, 6070,
> 70), gender, diagnosis and use of antibiotic prophylaxis. Only Palacos

cement with or without gentamicin was used in the analyses. Deep dish arthropasty in the pastBengtson
LCS prostheses were excluded. et d. 1986, Bengtson and nutson
1991).

the 63% women reported in Sweden. The mean agj¢oe of prosthesis brand

in Sweden was about 72 years in 1993-1996. Thge hare shown that the res with the 6 most

percentage of primary gonarthrosis patients wased cementekinee prosthesis brands Norway

the same as in Sweden (Robertsson 2000). were generldy good and found no statistiba
significant differences between them during the
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Table 6. Tricompartmental and bicompartmental knee prostheses by type of fixation. Kaplan-Meier (KM) estimated
5-year survival percentages and Cox 2 relative revision risk (RR), estimated with all causes of revision as endpoint

Type of fixation and Revisions/  Median At risk 5-year KM RR P-value
type of primary total follow-up at last survival (95% CI)
knee prostheses operations (yr) revision (95% CI) Adjusted
Cemented
Tricompartmental 58/2165 2.6 399 95.9 (94.7 -97.0) 1
Bicompartmental 125/3968 2.2 509 93.8 (92.6 -95.1) 1.3 (0.90-1.7) 0.2
Hybrid
Tricompartmental 3/211 34 192 98.5 (96.8-100) 0.47 (0.15-1.5) 0.2
Bicompartmental 17/522 2.2 95 94.0 (90.7 -97.3) 1.2 (0.70-2.2) 0.5
Uncemented
Tricompartmental 7163 3.7 50 88.3 (80.1-96.4) P 2.2 (0.91-5.3) 0.08
Bicompartmental 3/95 4.0 87 96.7 (93.1-100) © 0.93 (0.28-3.0) 0.9

2The adjustment in the Cox regression was done for age (< 60, 60-70, > 70), gender, type of prosthesis, type of
cement, diagnosis and use of antibiotic prophylaxis. The posterior stabilized and constrained condylar prostheses
were excluded. Adjustment for an intact posterior cruciate ligament after operation and previous operation had no
effect on the RR.

b Last revision at 2.2 years.

¢ Last revision at 0.8 years.

Table 7. Reasons for revision of cemented TKRs. Cox multiple regression with adjustment for age, gender, diagnosis
and type of prosthesis®

Number of revisions for each cause of revision

Type of prostheses Loose Loose Loose Infec- Dislo- Insta- Peri- Pain Defect Other
femur? tibia patella tion© cation bilityd prosth. alone® tibial causes
of patella fracture insert
Tricompartmental (n 2165) 3 12 5 16 4 11 4 9 4 10
Bicompartmental (n 3968) 4 11 0 11 8 17 3 68 3 14
RRf 0.70 0.55 - 0.41 1.0 0.59 0.44 5.7 0.50 1.2
RR (lower limit) f 0.15 023 - 0.18 0.29 0.26 0.10 2.7 0.10 043
RR (upper limit) f 3.2 1.3 - 0.93 8.8 1.3 2.0 12 2.6 3.2
P-value 0.7 0.2 0.9 0.03 1 0.2 0.3 <0.001 0.4 0.8

2 Prostheses inserted without giving systemic antibiotics, as well as posterior stabilized and constrained prostheses
were excluded from the analysis. Only prostheses cemented with Palacos, with or without gentamicin were included
in the analyses

b Increased risk of revision in patients with ligament instability.

¢ The risk of revision because of an infection was 2.5 times lower in women (p = 0.02), but was 4.2 (1.2-15.3) times
higher in patients with sequelae after a fracture (p = 0.03).

d This group included revisions due to instability, malalignment and dislocation, not including the patella. This reason
for revision gave a 3 times higher risk of revision in the age group < 60 years than in the age group above 70 (p =
0.04). For the diagnosis sequelae after fracture, we found a 4.2 (1.3-13) times higher risk of revision, as compared
to primary gonarthrosis (p = 0.01).

€ For pain alone, we found a 2.5 (1.2-5.3) (p = 0.02) times higher risk of revision in patients with sequelae after
fracture.

f The Cox relative revision risk (RR) is given for bicompartmental prostheses versus tricompartmental prostheses.

study period. This accords with thedings from results must not beverestimated and changes in
Sweden that the new implants were better than tleénical practice should not be made on this basis.
old ones (Robertsson 2000). Since confounding bB¥ procedures or implants are used at only one or
unknown risk factors is possible in register studa few hospitals, and probably by only one or a
ies, small differences among treatments with godéw surgeons, the results with these procedures or
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implants may reéict the skill of the surgeon ratherFixation
than characteristics of the implants. Uncemented prostheses were used more than
Surgeons should be aware of the lack of longgemented and hybrid implants in younger patients,
term clinical documentation with some of the knegvhich is also true of hip replacements in Norway.
prostheses currently in use. As far as we knowgemented prostheses are regarded as the gold
there are no long-term results for the Genesisstandard for knee prosthesis surgery (Robertsson
prosthesis, but good short-term results (3—-6 yeardD00). In our study87% of the prostheses were
have been reported (Mokris et al. 1997), and thesemented. This is a higher percentage than in
were confimed by our study. To our knowledge,Sweden wher80% of the primary knee prosthe-
there are no published clinical results for the Nexses were cemented during the year88:9997
Gen, Profk and Interax prostheses. The AGC kneéRobertsson 2000). In total hip replacement, the
(Ritter et al. 1995, Robertsson 2000), LCS prossituation is the opposite, wi85% cemented hips
theses (Callaghan et al. 2000b) and Kinemax prois- Norway and 9% in Sweden. 1% of the pros-
theses (Robertsson 2000, Back et al. 2001) hatreeses were hybrid prostheses with uncemented
been well documented clinically, and our shortporous-coated femoral components and cemented
term results confin these fidings. The 5- and tibial components and the results were no better
10-year-results with the Duracon prosthesis atban those with all-cemented prostheses, even in
good, according to the Swedish Register (Robertpatients less than 60 years of age. Thiglifig
son 2000), and thesenflings were confined by does not favor the use of the more expensive unce-
our study. The results with Tricon prosthesis havmented implants and it has also been shown by
also been good (Indrekvam 1996), and thasg-fi others Onsten et al. 198). Only 8.3% of all knee
ings were confmed by our study, but Norwegianprostheses operations in Norway were revision
surgeons have stopped using this prosthesis duriogerations during the years 1994—-206{a\elin
the past 2—4 years. This change in the use ef al. 2001). This is slightly less than in Sweden
prostheses was probably due partly to the policjuring the last 10 years (Robertsson 2000), prob-
of international orthopedic companies, which haably because of the commoner use of unicondylar
entailed switching to new, so-called modern prosand uncemented prostheses in Sweden during this
theses, without putting them through randomizegeriod.
controlled trials proving that they are better than In our study, we found no statistically sig-

the old implants. nificant differences in the overall revision rates
between cemented and uncemented prostheses, but
Rotating tibial insert the number of uncemented prostheses in our mate-

The LCS prostheses have become popular iial was low. There was a tendency towards more
Norway during the last 5 years. This is a prostheevisions of uncemented tricompartmental TKRs
sis with a long clinical history shown to have ahan of cemented tricompartmental prostheses (p
good mid-term survival and clinical function (Cal-0.08). Analyses from the Swedish register showed
laghan et al. 2000b), but it is uncertain whether thee 1.4 times higher risk of revision of uncemented
rotating platform or meniscal bearing will providetibial components (g 0.01) (Robertsson 2000).
any benetilater on (Callaghan et al. 2000a). Th&\Ve found no increase in the risk of revision for
results of our study were good after 5 years for theseptic loosening of the tibial component in unce-
bicompartmental LCS prostheses with 98.2ur- mented prostheses, as compared to the cemented.
vival. The type of tibial insert in LCS prosthesesThe power of this comparison was weak since both
with a rotating platform or two rotating meniscalcomponents of the TKRs were uncemented in only
bearings, had no effect on the survival results aft@6. The Swedish fiding accords with the 7-year
5 years. The predicted beriedf less wear in rotat- results of the St. Paul register in Minnesota (Gio et
ing tibial inserts can not be evaluated until folal. 1999) which showed higher, but not sigr#fit,
low-up studies have been done for at least I@vision rates of uncemented prostheses@®6).
years. These investigators, however, also studied a few
uncemented prostheses. Ritter found higher revi-
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sion rates of uncemented than of cemented AGgeon carperform an peration a choice hevould

knees (Ritter 1989).

Tricompartmental or bicompartmental pros-
theses

Of the primary TKRs durirg the stug period, 65%
were bicompartment& This percentge increased
from 59% in 199 to 77% in 1999.Two thirds
of the hosgitals that hadperformed these pera
tions durirg the whoe stug period had chaged
their practice.In our datawe found more rgo
erations in cementelicompartmenth TKRs than
of cemented tricopartmentd TKRs but the dif
ferencewas not statistidy significant p = 0.2).
However, therewere distinct differencebetween
the reasons for wésion in these wo groups of
prosthesesTherewas a2.5 times hgher rate of
revisions for infections in kneesith tricompart-
mentd prostheses thamith bicompartmentépros

not have with a triconpartmenté knee.This mgy
explain the hgher revision rate obicompartmenta
knees gen if thepain is the samwith both pros
thesesHowever, randomzed studies hae shavn
that there is a tendey¢o more anterior knegain
in bicompartmentiknees Partio andwirta 19%).
This hasbeen aschied to the degn of thepros
thesesNlatsuda etla2000. TheSwedish Reister
found thatpatientswith bicompartmenta prosthe
seswere $ightly less satised than thoswvith tri-
conpartmenté prostheses. Bhowgh the satisfac
tion of patientswith tricompartment& prostheses
has decreasedlith time, thiswas not so ipatients
with bicompartment& prostheses (Rmrtsson et
a. 200(). The hgher risk of infection irpatdlar
resurfacedorostheses and of g#& looseniny of
the patdlar conponent mustbe weighed against
the possble increase in the risk of vision with

theses. Rasion because of an infection occurredinsertion of apatdlar conponentbecause opain

in 14 hositals in triconpartment& knees and in
11 hogitals inbicompartmenté knees two hogi-
tals accounted fo6 of them in triconpartmenta
knees but the other hgstals had oty one rei-
sion eachlt therefore seemgossble that the sur
gical techngue in resurfacig the patdla affected
the resits. A possble explanation mg be that

in bicompartmentaprostheses.

Future studies

We needonger fdlow-ups to drav condusions on
differences inperformance ofvarious kneepros

thesesbrands type of fixation whether to resur
face thepatdla and the use of rotagribial inserts.

insertion of triconpartmenté prostheses is a more In the meantimethe use of la cemented iplants

extensive procedure that maconpromise the cir
culation of thepatdla, traumatke the soft tissue of
the patdla andpossbly overstuff thepatdl ofemo
ral joint. The time taken for the cementbidom-
partmenta prostheses gerations geraged 3 min-
utesless than that for the tricgartmenté pros
thesesThe Swedish rgister found no increase
the risk of reision for infection in tricorpartmen
tal prostheses (Rmertssor2000).

There were statisticdly significant more rei-
sions forpain in bicompartment prostheses than
in tricompartmenté prosthesesand most of the
revisions ofbicompartmenté prostheses wolved
insertion of goatdlar conponent.We do not knw,
however, whetherpatientswith bicompartmenta
knees relly have morepain than thosevith tri-
compartmenté knees. Rbertsson et la (200()
has shwn that nedy 20% of the patientswith

with a proven dinical record is recommended for
al age groups.

We were unalle to assesgatient satisfaction
and pain in patientswho had no résions but it
hasbeen shwn that the seerity of pain varies
between kneeprostheseswith the same swiva

in rate Murray andFrost 1998).Therefore in addi

tion to register studieswe need randorméd ones
that conpare function anghain in curreny used
kneeprosthesesvith or without patdlar resurfae
ing.

In condusion the5-year suviva of the6 most
used cementeli-and triconpartmentiprostheses
brandsweregood and shwed no statistidly sig-
nificant differences he resltswith rdatively few
uncemented andybrid implants were nobetter
than with the cemented kneprostheseslin tri-
conpartmenté knees revisions were performed

TKRs hae somepain in their knee after knee sur more oftenbecause of an infectiotut in bicom-
gelry. If the patientwho has a knewith abicom- partmentdkneesthey wereperformed more often
partmenta prosthesis coiplains of pain, the sur  because opain.
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