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Prognosis of Total Hip

Replacement

INTRODUCTION

The Swedish Total Hip Replacement Register was ini-
tiated in 1979. The mission of the Register is to im-
prove the outcome after THR (Herberts et al, 1989).

The IT development has substantially facilitated the
possibility to fulfill this mission. During the past
three years almost all information exchange between
the reporting units and the Register has been provided
via the Internet. Feedback to and reports from the
participating units are effected through a specific web-
site (www.jru.orthop.gu.se).

The importance of the Register and the quality im-
provement over time has been well-documented
(Malchau et al, 1993; Herberts et Malchau, 1997;
Herberts et Malchau, 2000). The hypothesis for the
project is that feedback of analyzed data stimulates
the individual clinic to reflect and improve accord-
ing to the principle of the good example. The clini-
cal and socio-economic effects of the past 20 years of
register work have been striking and almost 50 qual-
ity registries have been started in different medical
fields in Sweden during the last decade.

Diagnosis by Year
86,207 observations 1992-2000

Diagnosis by Age
86,207 observations 1992-2000

AIMS OF THE STUDY

The specific aims for this exhibit are:

1. To report an updated epidemiological survey of

hip replacements in Sweden and to identify risk
factors for failures leading to revision procedures.

2. To describe risk ratios for re-revision of specific

patient populations and implant related factors.
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Age and Gender
86,979 observations 1992-2000
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EPIDEMIOLOGY OF PRIMARY AND REVISION THR

Primary and Revision THR
cemented implants 1979-2000
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Primary and Revision THR
uncemented implants 1979-2000
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Primary or secondary osteoarthri-
tis (OA) is still the main indica-
tion for THR surgery in Sweden,
approximately 75% of the index
operations are performed due to
OA. Hip fracture as indication for
THR is becoming more prevalent
reflecting a treatment change from
primary nailing to THR in pa-
tients with displaced femoral neck
fractures. The decrease of THR
surgery in inflammatory arthrits
could reflect the improved out-
come of modern drug treatment
for rheumatoid arthritis (RA). In
patients below 30 years, inflamma-

Primary and Revision THR
patients older than 65 years 1992-2000
thousands
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tory diseases dominated and corre-
spondingly hip fractures are the
most prevalent index diagnosis in
the elderly patients. The mean age
for THR is just above 70 years
during the past decade, a slight de-
crease in mean age is noted for
males and an increase for women.

More than 11,000 primary THR:s
were performed in Sweden (2000),
corresponding to 125 primary
THR/100,000 inhabitants. This is
an improvement compared to the
past decade, but the increase in
THR for hip fracture treatment
implies that the needs are still not
fulfilled. The vast majority (93%)
of the primary THR are ce-
mented.

Several countries have started na-
tional joint registries in the past
15 years. Finland (1980) and Nor-
way (1987) both started during the
eighties. Denmark (1994), New
Zealand (1997), Hungary (1998),
Australia  (2000) and Canada
(2001) have started more recently.
Even U.S.A. now finds that the
time has come for a national joint
replacement register (Maloney,
2001). In Europe several efforts
have been started for both specific

PAGE 2

Primary and Revision THR
hybrid implants 1979-2000
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national registries as well as a reg-
ister covering all European coun-
tries. The European Federation of
National Associations of Ortho-
paedics and Traumatology
(EFORT) is one of the most influ-
ential organizations working on a
register.

In order to facilitate comparisons
between different national regis-
tries, identification of “key pa-
rameters” is important. Revision
Burden (RB) is an example of such
a parameter. RB is the fraction of
revisions and the total number of
primary and revision THR. The
figures on this page show the revi-
sion burden for cemented, unce-
mented and hybrid THR:s in Swe-
den in two time intervals 1979-
2000 and 1992-2000. A wide varia-
tion is noted in revision burden.
RB for cemented prostheses 1979-
2000 is 7.4% and for uncemented
implants 27.3% (1992-2000). This
explains the reluctance to use unce-
mented implants among the Swed-
ish surgeons. The diagram to the
left illustrates patients above 65
years, corresponding to the Medi-
care population in U.S.A., with a
revision burden of only 6.4% and
all fixation modes included.
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EPIDEMIOLOGY OF PRIMARY AND REVISION THR, CONT.

Most Commonly used Implants 1979-2000

Cemented Implants 1979 1990  Share of Uncemented Implants 1979 1990  Share of Hybrid Implants 1979 1990  Share of
cup (stem) 1989  -2000  Total cup (stem) 1989  -2000  Total cup (stem) 1989  -2000  Total
Charnley 25144 21,246 29.3% PCA 868 363 20.2% Romanus (Bi-Metric) 47 516 87%
Lubinus SP Il 2209 29706 17.9% Romanus (Bi-Metric) 90 479  93% Trilogy HA (Spectron EF Prim.) 402  62%
Lubinus IP 15463 2009  98% Secur-Fit (Omnifit) 457 15% ABG HA (Lubinus SP II) 32 51%
Scan Hip Collar 2475 4025 3.6% (LS Spottorno 24 373 65% Trilogy HA (Lubinus SP 1) 319 49%
Exeter All-poly (Polished) 6444 36% Lord 3 5.1% Harris-Galante | (Lubinus SP 11) 53 208 42%
Exeter Mixed (Polished) 4,259 820 28% ABG HA (ABG) 306 5.0% Harris-Galante Il (Lubinus SP 11) M 42%
Lubinus SP 1 4314 3 24% Harris-Galante | 164 62 37% ABG HA (ABG) 255 39%
Miller Straight 2346 1819 23% Romanus HA (Bi-Metric HA) 20 3.6% Harris-Galante | (Charnley) 99 124 34%
Exeter Metal-backed (Polished) 1045 3019 23% TTAP (LMPCH Ritter) 153 25% Secur-Fit (Lubinus SP I1) 204 33%
Exeter Matte 3,545 2.0% Romanus (Bi-Metric HA) 147 24% Romanus (RX90-S) 185 29%
Exeter Duration (Polished) 2234 12% Garches (Lord) 142 2.3% Harris-Galante Il (Spectron EF) 162 25%
Brunswik 2212 3 12% Iweymuller 67 29 1.6% Harris-Galante Il (Charnley) 156 24%
Stanmore 1,776 37 1.2% LMT 83 1 14% ABG Il HA (Lubinus SP 1) 147 23%
Christiansen 1940 1.1% SLS (CLS Spottorno) 67  11% Romanus (Lubinus SP 11) 3 136 21%
CAD 1,855 57 11% PCA E-series HA 63 1.0% Mecron (Charnley) 137 21%
Biomet Miiller (Bi-Metric) 279 15 1.0% Harris-Galante | (Anatomic) 11 49 1.0% Harris-Galante | (Spectron EF) 123 19%
Biomet Miiller (RX90-S) 1446 08% Rippen 57 3 1.0% Duralock (Spectron EF Primary) 12 17%
Spectron Metal-backed (Spectron) 998 47 08% ABG I HA (ABG) 59 1.0% Reflection HA (Lubinus SP 11) 105  1.6%
Charnley (Charnley Elite Plus) 1392 08% Anaform 58 1.0% Trilogy HA (Optima) 97  15%
Spectron All-poly (EF) 1376 08% Trilogy HA (Anatomic HA) 58 1.0% HGP II/HATCP (Spectron EF) 93 14%
Others (410 implants) 5671 19257 139% Others (120 implants) 972 1338  21.9% Others (180 implants) 243 1938  33.6%
Total 75531 103,231  100% Total 2394 3708  100% Total 582 5905  100%

The trend of decreased use of unce-
mented and hybrid fixation princi-
ples has been reversed in the past
three years in accordance with the
improved results for contempo-
rary uncemented THR reported in
the literature.

The most used implants in the
three fixation groups are listed
above. Further details including
separation in annual use per im-

Trends in Primary THR
cemented implants 1992-2000
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plant 1996-2000 can be found at
www.jru.orthop.gu.se/archive/
annualreport-2000.pdf, page 6 (in
Swedish only). Depicted below is
the trend (based on linear regres-
sion) for use of cemented, unce-
mented and hybrid fixation THR
at the four hospital categories pre-
sent in Sweden. A decrease in pro-
cedure frequency for all types of
primary THR:s is noted for uni-
versity hospitals. This trend is

worrisome as most of the clinical
research is performed at the terti-
ary hospitals in Sweden.

The surgeons in Sweden have sup-
ported the concept of stepwise in-
troduction (Malchau, 1995). This
implies that new technology is
documented in randomized trials,
often by use of RSA (Kirrholm et
al, 1997) prior to wide spread clini-
cal use. A further activity reduc-

© 2002 The Swedish National Hip Arthroplasty Registry.
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EPIDEMIOLOGY OF PRIMARY AND REVISION THR, CONT.

tion at university hospitals will
reduce clinical research, and
therefore potentially imply a
negative effect on the outcome
of THR:s in Sweden. The in-
crease in frequency of THR:s in
rural hospitals indicates, how-
ever, that the standard proce-
dure can be performed with
good results even in small units.

The total number of revisions
1979-2000 is 16,577 of which
14,081 is first time revisions.
2,076 patients have been re-
revised and in 411 cases multiple
revisions have been performed.
The majority of the patients
(75.4%) have been revised due to
aseptic loosening with or with-
out focal osteolysis. A slight de-
crease to 7% is noted for pri-

METHODS

All orthopaedic departments in
Sweden, producing THR surgery,
participate on a voluntary basis.
Data are collected in three different
databases. More than 95% of the to-
tal hip operations are reported to
the register (Soderman et al, 2000).

The primary hip replacement data-
base initially included information
on the interventions (number and
type of implant) per year and clinic
(1979-1991). Since 1992, the follow-
ing parameters are registered for pri-
mary implants: age, gender, side, di-
agnosis (ICD10 classification), im-
plant (manufacturers’ catalogue
number), surgical approach (1998-
2000) and cement brand. For link-
age to future revisions the unique
Swedish ID number is used. For
90% of the clinics this information

mary and secondary infection.
Technical reason and dislocation
now constitutes 7.3% of first re-
visions. In contrast to previous
publications exchange of liner or
head component is now regis-
tered as a revision.

DEFINITIONS

Reoperation: any new hip opera-
tion on a patient who previously
has undergone total hip replace-
ment.

Revision: exchange or removal
of one or both components. Ex-
change of liner or head compo-
nent is considered a revision.

is reported on-line through Internet
(www.jru.orthop.gu.se).

The revision database, is derived
from analysis of the hospital records
from all patients revised since 1979.
80 parameters are registered per op-
eration.

The third database is related to the
surgical and cementing technique.
These data are reported annually
per unit and not per patient or sur-
geon.

STATISTICAL METHODS

For the whole material (1979-2000)
patient- and implant-related factors
are analyzed by estimation of the
survival function for the implants
depending on age, gender, diagnosis,
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Reason for Revision
14,081 1st revision THR 1979-2000

Reason N Share

Aseptic loosening 10,610 75.4%

Primary deep infection 948 6.7%

Dislocation 810 1.5%

Fracture only 716 5.1%

Technical error 425 5.8%

Implant fracture 215 3.0%

Secondary infection 128 0.3%

National Hip Arthroplasty Registry.

Polyethylene wear 126 0.4%

Pain 46 0.9%

Miscellaneous 56 0.9%

Missing 1 0.0%

Total 14,081 100%

3
S
©

THR Revisions
1979-2000

revisions

more than 2
re-revisions
67 hips

No isi 1 2

14,081 hips

2,076 hips 344 hips

© 2002 The Swedish National Hip Arthroplasty Registry.

type of implant and fixation tech-
nique (Kaplan et Meier, 1958).

The cohort 1992-2000 is analyzed
by means of regression analysis. In
the regression analysis the probabil-
ity of revision within a specified
time period can be calculated for
any combination of variables. The
effect of patient-, implant- and surgi-
cal technique variables on revision
rates is analyzed by Poisson models
(Breslow et Day, 1987). The hazard
functions of revision are thereby es-
timated by a stepwise procedure
ending up with the significant vari-
ables in a multivariate model. The
influence of these elements on the
risk of revision for aseptic and sep-
tic loosening is calculated using mul-
tiple regression survival analysis. %

©2002 THE SWEDISH NATIONAL HIP ARTHROPLASTY REGISTER



RESULTS

Cemented Implants
osteoarthritis and aseptic loosening

0 percent not revised
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Survival of all primary total hip re-
placement procedures separated into
cemented, uncemented and hybrid
fixation techniques are illustrated.
The first period covers 1979-1989 and
the second 1990-2000. In the latter, of
these two time intervals, most of the
elements of the modern cementing
technique were used in all units in
Sweden. It is therefore relevant to
speak of an early versus a modern sur-
gical cementing technique. The ce-
mented implants have improved sub-
stantially over time. The uncemented
implants also display a significant im-
provement although some of the sec-
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aseptic loosening (cemented implant)
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Uncemented Implants
osteoarthritis and aseptic loosening
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Hybrid Implants
osteoarthritis and aseptic loosening
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ond generation uncemented implants
were still in use in the early nineties.

Using modern cementing technique,
a 94.8% 10-year survival is obtained
for hip replacement with index diag-
nosis osteoarthritis and revision due
to aseptic loosening. Including all
other causes for revision would de-
crease the survival rate by 12%
(Garellick et al, 2000). The unce-
mented technology had a disappoint-
ing result in the cohort operated prior
to 1990. In the last period modern
cup designs and active surface coating
on the femoral component were used.

Cumulative Frequency of Revision
aseptic loosening (uncemented implant)

percent revised
24

T
0 2 4 6 8 10 12 14 16 18 20 22

years postoperatively

Results have improved but cementless
fixation still have worse results. It is
important to know that cementless
THR:s are used in younger patients.
The continuous quality improvement
is well illustrated in the figures below.
There has been a reduction, for ce-
mented implants, in revision for fail-
ure from 9% (the 1979 cohort) to
2.8% (the 1990 cohort) after ten years.
A major improvement is seen for re-
vision due to deep infection and the
cumulative revision rate for deep in-
fection after ten years is approxi-
mately 0.4%. <

Cumulative Frequency of Revision
deep infection (all implants)

1 percent revised
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REVISION TOTAL HIP ARTHROPLASTY

INTRODUCTION

Many current revision techniques
are not evidence-based, and much
of the literature originates from the
inventors or other centers of excel-
lence. There is thus a high risk of
performance bias. Results to date
depend on the surgeon, long-term
national results being so far un-
known.

At present there is scant scientific
evidence regarding which method
is to be used with respect to age,
functional demands, bone loss and
life expectancy.

Are results of re-cementing inferior
to such a degree that they should
be abandoned in favor of unce-
mented or bone grafting tech-
niques? Or, are the poorer results
presented in the literature related
to an inadequate use of the older
techniques? Is it really scientifically
sound to promote a spreading of
new techniques, of which many
could still be considered experi-
mental? Should we in fact restrain
their use in favor of specialized re-
vision surgery units engaged in
clinical research?

AIMS OF THE REVISION STUDY
1. Provide demographic figures re-
garding a first revision cohort con-
sisting of 13,424 hips reported to
the Register from 1979-2000.

2. Describe a multivariate patient
and implant related risk model
(Poisson) wusing 1,752 (13%) re-
revised hips or death as the end-
points.

METHOD

The Swedish National Hip Arthro-
plasty Register was matched with
the Swedish Death Register. At
present the Register does not con-
tain information regarding bone

©2002 THE SWEDISH NATIONAL HIP ARTHROPLASTY REGISTER

defects or the use of impaction
bone grafting. The year 1990 was
used as a hypothetical breakpoint
for the introduction of modern ce-
menting technique.

DEFINITIONS
Revision was defined as a firs? ex-
change of cup, stem or both.

Permanent Girdlestone procedures,
exchange of liner or head compo-
nent were excluded.

Two types of end-points were used:
A site specific (i.e. cup or stem re-
revision) and a non-site specific (i.e.
re-revision for any reason).

FIRST REVISIONS

The number of revisions increase,
and since 1998 about 1,000 revi-
sions are performed annually in
Sweden with a predominance in
central and university hospitals,
whereas the number has been con-
stant for the last ten years in the
rural hospitals.

Men and women have been revised
at an equal ratio over the years.
There is a tendency, for the last
ten years, of revising more of the
elderly (>80 years), while patients
aged 60-70 appear to decrease and
those <60 years are constant
(Figure 1). University hospitals
have revised proportionally
younger patients, which is related
to the diagnoses arthritis and child-
hood disease (Figures 2 and 3).
Reasons for revision were evenly
distributed over hospital type. In
49.6% of the hips an exchange of
both prosthetic components was
performed. In these cases, how-
ever, we cannot determine which
of the components that was the
failing implant. Isolated stem and
cup revisions were performed in
26.6% and 23.8% respectively.

Age by Year of Revision
all revision THR, 1979-2000

10 percent

79-81 82-84 85-87 1 88-90 9193 9496 97-00

C110-19 £320-29 £330-39 mm 40-49 3 50-59
1 60-69 17079 180-89 190-99

Figure 1.

Age by Type of Clinic
all revision THR, 1979-2000
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Figure 2.

Diagnosis by Type of Clinic
all revision THR, 1979-2000
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[ Seq. ped. dis. 3 Others
Figure 3.
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REVISION TOTAL HIP ARTHROPLASTY

CuP REVISIONS

Cemented cup revision has domi-
nated, and for the last four years
constituted 84%. The Charnley,
Lubinus and Exeter cups represent-
ing 55%. In the mid-nineties there
is a decrease in the use of Charnley
and Lubinus cups. Reciprocal in-
crease are found of the Exeter,
Miller and later Charnley Elite
cups.

Regarding the uncemented cups,
there was a decrease in the PCA
and a subsequent drop in the HG I
and later also the HG II. Increased
use of the Trilogy compensated
(Figure 4).

A hospital related user-pattern
could be identified. At the expense
of the Charnley and Lubinus, uni-
versity and central hospitals
tended to introduce other
mented concepts: Charnley Elite,
Cenator and Opticup.

ce-

Uncemented cups (HG II and Tril-
ogy) were almost exclusively intro-
duced in wuniversity hospitals,
whereas the Exeter and the Miiller
cups increased in the central hospi-
tals.

In summary: Re-cementation of
the cup is commonly used. Univer-
sity hospitals perform the unce-
mented cup revisions but relatively
less impaction bone grafting as in-
dicated by a decreasing use of
Charnley, Exeter and Lubinus
cups. Central hospitals (increased
Exeter), probably perform the ma-
jority of bone grafting cases on the
acetabular site.

STEM REVISIONS

In more than 90% the preferred
fixation principle has been the ce-
mented. The Charnley, Lubinus SP
II and the Exeter Polished have

Revision of Cup by Year
all revision THR, 1979-2000
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been dominating the last years,
composing more than 55%.

For the uncemented implants there
was a decrease in the use of the
PCA and an increased use of the
Wagner Revision stem and Lubinus
MP (Figure 5).

The hospital related user-patterns
were similar to the cups: The
Charnley-shift most pro-
nounced in university and central
hospitals while the rural hospitals
continued to use it. Uncemented
stems were performed by the uni-
versity hospitals. The Exeter Pol-
ished increased above all in the cen-
tral hospitals and the Lubinus SP II
uniformly. The uncemented Wag-
ner Revision and Lubinus MP
stems and the cemented Bi-Metric
and CPT stems increased in univer-
sity hospitals, the Charnley Elite
Plus and the Spectron increased
equally and the RX-90 mostly in
central hospitals.

was

In summary: The changes probably
mirror a systematically increased
use of impaction bone grafting,
dominating in the central hospitals
and university hospitals. The rural
hospitals continue to re-cement.
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Revision of Stem by Year
all revision THR, 1979-2000
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Figure 6. The risk (within 8 years) of being revised for
the first time is 7%. The risk for re-revision, given a
Jrst revision after 1 year is 28% (red curve) and
18%, given a first revision performed after 5 years.

RE-REVISIONS

The number of re-revisions are in-
creasing and about 170 have been
performed annually for the last
three years. The central hospitals
produce more than 60%. Com-
pared to the non-re-revised, there
was a dominance of younger pa-
tients, while gender and index di-
agnoses were the same. Reasons
for re-revision surgery differed,
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REVISION TOTAL HIP ARTHROPLASTY

with a higher frequencies for infec-
tion (9%) and dislocation (11%). In
50% both components were re-
revised, whereas solitary cup and
stem re-revisions were performed
in 28% and 22% respectively. Gen-
erally, the mode of fixation was
not altered.

RISK FOR RE-REVISION

Using re-revision of any site as the
end-point, an important finding
was that the early first revision
dramatically increased the risk for
a re-revision (Figure 6). High age
was protective: Approximately
1.7%/year for patients <70 years
and approximately 3.1%/year for
those >70 years. Men had a 13%
greater risk, and particularly for
stem loosening (17%), while gen-
der not affected cup survival. The
index diagnosis was not a signifi-
cant factor. Type of hospital per-
forming the first revision was im-
portant and the university hospi-
tals had an over-all 20% lower risk
than the rural and private hospitals
and a 12% lower risk than the cen-
tral hospitals. By indication, risk
for re-revision was 13% for aseptic
loosening, 20% for septic loosen-
ing, 11% for peri-prosthetic frac-
ture and 9% for dislocation. More-
over, the risk increased with time
after the revision, by a factor 0.7%
per year.

Risk - CUP RE-REVISION

The over-all survival for the cups,
was approximately 88% by ten
years. Failure time for the primary
cup, hospital performing the cup
revision and fixation principle
were main risk factors (Figure 7).
For all hospital types uncemented
cup revisions appeared (n.s.) to
have a better survival than a ce-
mented performed in the same
hospital group. The university
hospitals had a generally better
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survival rate. For central hospitals,
however, the uncemented cup revi-
sion had about the same prognosis.
The impact of fixation principle
and hospital type decreased by in-
creased failure time of the primary
cup (Figures 8 and 9).

Regarding the specific implants the
HG I, HG II and Trilogy cups
seemed (n.s.) to fair better than the
Charnley cup, which, in turn,
clearly (p <0.001) had a better sur-
vival than the Exeter cup (Figure
10).

Cup Survival by Type of Clinic
1st revision performed 2 years after primary THR

percent not revised
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RISK - STEM RE-REVISION
The over-all stem
worse than the cups, approximately
78% by ten years. The prognostic
pattern of failure time for the pri-
mary implant, type of revising hos-
pital and fixation principle was also
found for the stems. As a group, the
cemented stems had a better
(p<0.001) survival than the unce-
mented and for the last ten years,
survival improved even more (risk
reduction by 7%) in advantage of
the cemented revisions. The Wag-
ner Revision and the Lubinus SP II
stems showed a better survival than
the Charnley and, surprisingly, the
Exeter Polished stem, although not
significantly (Figure 11).

survival was

DiscussIoN

To a larger extent than first revi-
sions, surgeons may hesitate to re-
revise. True, this could imply that
data presented here display an em-
bellished picture.

The early loosening of a primary
THR entails a poor prognosis,
which stresses the importance of
performing the primary THR with
the utmost care, i.e. with emphasis
on patient selection, implant and
technique related risk factors associ-
ated with early loosening.

Irrespective of site, revision of an
early loosening appeared a delicate
task. There was significant variation
in survival rates with regards to hos-
pital, fixation principle and implant
choice. Such a revision seemed to
fair best when performed at experi-
enced centers and, regarding cup re-
visions, preferably in combination
with an uncemented implant. This
finding is reported in other studies
(Mulliken et al, 1996).

The best performed cemented cup
revision (impaction bone grafting

with the Charnley cup) did not
reach the level of the uncemented
alternatives.

Regarding the stem, results were
generally worse and the best alter-
native appeared to be the cemented
(Lubinus SP II with or without im-
paction grafting), which, however,
faired as well as the uncemented
Wagner Revision stem. Interest-
ingly, the Exeter Polished stem
had the worst survival. The ex-
pected technique related improve-
ment in femoral revisions has not
been evident for the last ten years.

A reason for varying results lies in
the experience of the surgeon. It is
difficult to maintain a technique in
smaller hospitals and introduction
of new concepts here can be haz-
ardous for the very same reason.
On the other hand, uncritically
continuing with older concepts
may be non-productive. Though
the present study is limited regard-
ing to the information concerning
bone defects, implant sizes and im-
paction bone grafting, results of ce-
mented revisions varied more over
hospital type than the uncemented
implants did. Not only impaction
bone grafting but re-cementing is
user dependent, while uncemented
implants may be more forgiving
on both sites. However, according
to recent literature there are indi-
cations for re-cementing, especially
when long stems are wused
(Hultmark et al, 2000).

The cemented cup revisions in this
study, probably done with impac-
tion bone grafting and performed
at the university or central hospi-
tals, faired at least as well as the
uncemented in a rural hospital.
However, implant choice matters
as well, as was indicated by the dif-
ferences regarding the Charnley

PAGE 14

and Exeter cups. The finding could
be related to the flanged Charnley
ogee cup, which might be benefi-
cial in impaction bone grafting and
re-cementing of the cup (Hultmark
et al, 2002).

Swedish orthopaedic
have obviously been more conser-
vative than in Europe and U.S.A.
regarding the use of uncemented
concepts. On one hand, and based
on the literature, they might have
been too conservative in acetabular
revision without segmental defects.
On the other hand, the benefits
from uncemented stems and cups
in larger defects have not been un-
equivocal (Leopold et al, 1999).
Frequent reports on focal osteoly-
sis in association with uncemented
implants in the revision setting
may also have led to this stand-
point (Oparaugo et al, 2001). To
Swedish surgeons, familiar with ce-
mented techniques by tradition, it
was probably natural to extend the
revision arsenal with impaction
bone grafting. However, an over-
ambitious use of this technique
might have contributed to the re-
sults.

surgeons

CONCLUSION

Uncemented cup revision seems to
be a safe method to achieve long-
term stability. The expected im-
provement of stem revisions, re-
lated to new techniques, has not
been shown. Femoral re-cementing
appears to survive as well as impac-
tion bone grafting. However, ce-
mented revision (including impac-
tion grafting) is technique depend-
ent and should probably be per-
formed by an experienced and de-
voted surgeon.
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DISCUSSION

Registries have evolved to be an es-
sential part of the quality improve-
ment programs in Swedish health
care (Swedish Board of Health and
Welfare, 1999). For joint replace-
ment surgery we have a continuous
development of surgical technique
and introduction of new, undocu-
mented materials and fixation prin-
ciples. The increased and to some
extent unrealistic patient expecta-
tions put higher demands on the
implants and also a potential risk
for change to more liberal indica-
tions for THR. Register informa-
tion gives important information
for the decision process and facili-
tates a steady quality improvement.
In the future we intend to include
the patient more actively and by use
of the register data develop instru-
ments for a shared decision process
(Weinstein, 2000).

The failure end-point, revision, cur-
rently used is clear and precise but
limited. An obvious flaw of register
derived information is the lack of
patient outcome related data as well
as lack of radiographic information.
The time span for detection of
poorly performing technology
could be shortened if this type of
information were included in a na-
tional register. A pilot project has
therefore been initiated in the West-
ern Region including approximately
2000 THR:s annually. This project
collect prospectively a
health score and subjective satisfac-
tion for all patients as well as radio-
graphic information. This enables
early detection of clinical silent oste-
olysis and loosening. In a future per-
spective this gives a possibility to
apply cost utility analyses and con-
sequently tools for an optimal re-
source allocation in the health care
sector. Evaluation will show if this
type of data collection is possible
and feasible.

generic
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Furthermore, the Register is less
accurate in documenting the cause
of failure, but it provides informa-
tion that can identify problem areas.
The great numbers gives statistical
power. Thereby future analyses can
be directed toward the identified
problem areas. Typical examples are
the bad prognosis for primary
THR:s in specific young cohorts
(RA and fracture) and the variable
results reported for impaction graft-
ing in revision surgery (Elting et al,
1995). The Register has the poten-
tial to bring to our attention prob-
lems long before they would be re-
ported and accepted by traditional
clinical research methods.

Problem areas that are currently
focused on in specific projects in the
Register are: periprosthetic femoral
fractures, the primary infected co-
hort, patients below 50 years at pri-
mary THR and the revision cohort.
The specific research involved in
these projects include reviewing of
the medical records, collection of
patient related outcome through
health questionnaires and for sub-
groups clinical and radiographic ex-
aminations. The Swedish patients
have been extremely compliant in
this field of clinical research.
(Séderman et al, 2000; Robertsson
et al, 1999).

COST-EFFECTIVENESS

In Sweden the health economy has
been under considerable strain dur-
ing the past two decades. Despite
specific programs for waiting list
shortening it has been difficult to

obtain the funds needed for this
quality of life improving surgery.

If the revision burden between dif-
ferent countries are compared (see
table) and with the assumption that
the Swedish THR Register has had a

Revision Burden

Country R.B.
Sweden 1979-2000" 8%
Sweden 1992-2000" 1%
Sweden 1992-2000 (older than 65)" 6%
USA 1998 (Medicare) ? 18%
Norway 1987-1999" 15%
Denmark 1995-1999") 15%
Finland 1995-1999 " 24%
England 2000 15%

1) Register-based information.
2) Medicare population (older than 65 years).

role in the observed improvement,
the register has had a major eco-
nomical implication for the health
care costs in Sweden. During 1998
the revision burden in Sweden was
10%, the corresponding burden in
U.S.A. was 18%. The annual cost
for the Register is approximately
USD 400.000 (USD 40 per new en-
tered patient). The direct costs for a
revision is estimated to USD 12,000
(Furnes et al, 1996). This implies
that the register is costeffective if
the annual number of revisions has
been reduced by 33. As the revision
burden in Sweden for 1998 is ap-
proximately 50% of the U.S.A. re-
ported, this means that Sweden
should have performed 2,400 revi-
sions instead of the observed 1,200.
In a 10- year perspective 11,630 revi-
sions have been “saved” in Sweden.
The reduction in direct costs or sav-
ings corresponds to in total USD
140 millions.

It seems obvious that the low revi-
sion burden can be related to the
high compliance from the partici-
pating units over the past 21 years
and that information for a continu-
ous, important learning process thus
has been available.<*
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CONCLUSIONS

The primary reason for document-
ing failures and the need for revi-
sion surgery is to improve and re-
fine indication, surgical technique
and implant choice. Too high a
variation reflect autonomy in a re-
gion and in order to follow the
principles of evidence based medi-
cine, it is necessary to standardize
around excellence. Registry results
can potentially provide information
needed in this process. The follow-
ing conclusions are well founded:

m The most serious complications
have declined threefold over the
past two decades.

m Aseptic loosening still constitutes
the major problem.

m The nationwide introduction of
modern cementing technique has
substantially improved the outcome
of cemented THR.
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