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Summary

The annual rate of primary hip and knee arthroplasty
has not increased since 2007. In the 70 years plus age
group, the rate of primary hip arthroplasty was 1.1 %
(in both 2007 and 2014) and the rate of primary knee
arthroplasty was 0.7 % in 2007 and 0.6 % in 2014.

In 2014, the prevalence of surgery in relation to the
entire population was 0.26 % for the hip and 0.19 %
for the knee. Approximately 219,000 primary hip
replacements and 149,000 primary knee replace-
ments were documented in Germany in 2014. The
most common procedure performed on a joint was
total replacement. Approximately 40 % of all primary
hip or knee replacements are performed in patients
in the 70 to 79 year age group; women are more fre-
quently affected than men (ratio 2:1). In 2014, the
absolute number of revisions (including revisions
without replacements) amounted to approximately
30,000 for the hip and 20,000 for the knee. The num-
ber of revisions performed in any given year is not
necessarily directly related to the number of primary
replacements performed in the same year. Instead,
the number of revisions should be considered in rela-
tion to the cumulative number of primary replace-
ments performed over the past years and decades.
As with primary arthroplasty, approximately 40 % of
the revisions are performed on patients in the 70 to
79 years age group. However, the difference between
men and women is less pronounced.

Between 2007 and 2014, the rate of hip and knee
revision replacements (including revision without
replacements) also remained stable. In 2014, in the
70 years plus age group, the rate of revision replace-
ments (including revision without replacements) was
0.19 % for the hip and 0.10 % for the knee. The annu-
al utilization rate of primary hip and knee arthroplas-
ty varies internationally. Regional differences also
exist within Germany itself, as evaluations conducted
by the statutory health insurances for the period
from 2005 to 2011 have shown. A comparatively low
utilization rate was associated in particular with low
incidences of osteoarthritis, low social status, a high
number of regional specialist physicians (orthope-
dists) and patients living in urban areas.

Hip and knee arthroplasty constitute effective treat-
ments for patients with substantial (or impending)
permanently restricted joint function due to joint

destruction or pain which can no longer be treated
otherwise. They are also used to treat fractures near
the joint. The different types of arthroplasty pro-
cedures aim to restore good joint function,
weight-bearing capacity and quality of life. The
prevalence (utilization) of arthroplasty is an impor-
tant aspect for planning ambulatory and inpatient
care, as well as for estimating demands and subse-
quent demands such as rehabilitation measures and
questions with regard to resource allocation. The
following chapter presents the utilization hip and
knee arthroplasty services in Germany and differen-
tiates these according to age and gender, type of
procedure and fixation technique. The presentation
distinguishes between primary and revision arthro-
plasty. Furthermore, this chapter investigates re-
gional differences in distribution of these medical
care services and in temporal developments with
regard to their utilization in Germany and compares
these internationally.

2.1 Database

The German procedure classification »Opera-
tionen- und Prozedurenschliissel (OPS)« enables
detailed observations of the annual inpatient prima-
ry and revision hip and knee replacements per-
formed in Germany. In the German healthcare
system, the OPS is primarily used for administrative
purposes to identify the services rendered to inpa-
tients.

Bone and joint replacements are classified in
Section 5-82 of the OPS (B Tab. 2.1). The coding
system allows for reliable distinctions to be made
between primary arthroplasty, revision, revision to-
tal arthroplasty and the removal of hip joints (5-
820/5-821) and knee joints (5-822/5-823). In addi-
tion, age and sex of patients are specified. OPS 5-820
and 5-822 document primary endoprosthetic care
(primary arthroplasty) for hip and knee joints re-
spectively. OPS 5-821 and 5-823 and further differ-
entiated sub-codes refer to revision surgery, i.e. revi-
sion total arthroplasty and revisions (follow-up
surgery and re-revisions) on joints that have already
undergone previous endoprosthetic surgery.
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B Tab. 2.1 OPS classification

OPS

description

Hip: Primary arthroplasty

5-820.0
5-820.3
5-820.5
5-820.8

5-820.x

Total arthroplasty
Femoral head prosthesis
Acetabular support cup
Surface replacement

Other

Hip: Revision total arthroplasty and revision

5-821.0
5-821.2

5-821.4

5-821.6

5-821.8
5-821.a
5-821.c

5-821.e

5-821.9
5-821,]

5-821.x

Revision (without replacement)
Acetabular cup replacement

Revision uncemented total arthroplasty

Revision total arthroplasty, custom-made
prosthesis

Femoral head prosthesis removal
Femoral head cap removal
Acetabular support cup removal

Total endoprosthesis removal, custom-
made prosthesis

Surface prosthesis replacement

Femoral neck preserving femoral head
prosthesis (short-stem femoral head
prosthesis) replacement

Other

Knee: Primary arthroplasty

5-822.0

5-822.2

5-822.4

5-822.7

5-822.9

5-822.b

5-822.d

Unicondylar sledge prosthesis

Bicondylar surface prosthesis, uncon-
strained, with patella replacement

Bicondylar surface prosthesis, partially
constrained, without patella replacement

Hinged endoprosthesis, with patella
replacement

Custom-made prosthesis

Endoprosthesis with enhanced flexion,
with patella replacement

Bicompartmental replacement, without
patella replacement

OPS

5-820.2
5-820.4
5-820.7
5-820.9

5-820y

5-821.1
5-821.3

5-821.5

5-821.7

5-821.9
5-821.b
5-821.d

5-821f

5-821.h

5-821.k

5-821y

5-822.1

5-822.3

5-822.6

5-822.8

5-822.a

5-822.c

5-822.e
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description

Total arthroplasty, custom-made prosthesis
Dual head prosthesis

Acetabular liner locking cup

Short-stem femoral head prosthesis

Unspecified

Femoral head prosthesis replacement
Revision cemented total arthroplasty

Revision total arthroplasty, hybrid endo-
prosthesis

Total endoprosthesis removal

Dual head prosthesis removal
Acetabular cup removal
Acetabular liner locking cup removal

Dual head prosthesis replacement

Surface prosthesis removal

Femoral neck preserving femoral head
prosthesis (short-stem femoral head
prosthesis) removal

Unspecified

Bicondylar surface prosthesis, uncon-
strained, without patella replacement

Bicondylar surface replacement prosthe-
sis, partially constrained, with patella
replacement

Hinged endoprosthesis, without patella
replacement

Patella replacement

Endoprosthesis with enhanced flexion,
without patella replacement

Interpositional non-anchored implant

Bicompartmental replacement, with
patella replacement
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B Tab. 2.1 OPS classification

OPS description

5-822.f Implantation of an endoprosthetic joint
without movement function 5-822.x

5-822.y Unspecified

Knee: Revision and replacement operation

5-823.0 Revision (without replacement)

5-823.2 Bicondylar sledge prosthesis replacement

5-823.4 Custom-made prosthesis replacement

5-823.6 Unicondylar sledge prosthesis removal

5-823.8 Hinged endoprosthesis removal

5-823.a Custom-made prosthesis removal

5-823.c Replacement of an interpositional non-
anchored implant

5-823.e Removal of an interpositional non-an-
chored implant

5-823.9 Bicompartmental prosthesis removal

5-823,j Removal of an endoprosthetic joint with-
out movement function

5-823.y Unspecified

Source: IGES - DIMDI (2015)

The German Federal Statistical Office (Statis-
tisches Bundesamt) makes OPS data publicly avail-
able as is stipulated by § 21 of the German Hospital
Remuneration Act. Only case-based and not pa-
tient-based data can be accessed. Consequently, the
number of cases does not (necessarily) correspond
to the number of patients. Two-stage surgery is
documented as two separate cases and subsequently
individual patients may be counted multiple times.

The Federal Statistical Office dataset does not
permit statistical evaluations of the surgical access,
endoprosthetic material or of whether the surgery
was planned or had to be performed as an emer-
gency. Determining the durability of the endo-
prostheses (service life) is also not possible as no
connection can be made between the actual implan-
tation and prosthesis removal for individual pa-

OPS description

5-822.x Other

5-832.1 Unicondylar sledge prosthesis replacement

5-823.3 Hinged endoprosthesis replacement

5-823.5 Patella prosthesis replacement

5-823.7 Bicondylar surface prosthesis removal

5-823.9 Patella prosthesis replacement

5-823.b Replacement of an endoprosthesis with
enhanced flexion

5-823.d Removal of an endoprosthesis with
nhanced flexion

5-823.f Bicompartmental prosthesis replacement

5-823.h Replacement of endoprosthetic joint
without movement function

5-823.x Other

tients. The Federal Statistical Office dataset also
does not portray connections to underlying indica-
tions (osteoarthritis, fractures and other causes).
Although hospitals report connections between
diagnoses and procedures to the respective health
insurances and the German Institute for Hospital
Reimbursement (InEK), combining this data pub-
licly is not possible. Moreover, further clinical pa-
rameters required for describing indications such as
pain, joint function or quality of life are not depict-
ed. Connections with indications and procedures,
for example, will be made possible in the future
through the German joint replacement registry
»Endoprothesenregister Deutschland (EPRD)«
(» Chapter 4). As the risk of having to undergo joint
replacement is not uniformly spread across all pop-
ulation and age groups, reliable statements about
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22.1%

17.7%

51.2%
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B Partial joint replacement uncemented
(n=19,016)

Partial joint replacement cemented
(n=37,170)

Total arthroplasty uncemented
(n=107,727)

Total arthroplasty cemented
(n=46,432)

OPS 5-820%, n total = 210,384

B Fig. 2.1 Distribution of hip joint arthroplasty utilization (n = 210,384) (OPS 5-820.%) by total and partial replacement and

fixation technique (2013). (IGES - Federal Statistical Office 2014)

the differences in prevalence (for example, in re-
gional and international comparisons) can only be
made after adjusting or standardising the respective
databases for influencing characteristics such as age
or sex. Regional evaluations of health insurance data
(for example by Schifer et al. 2013; Liiring et al.
2013) usually report prevalence rates that are stan-
dardized to population structures. Furthermore,
consistent survey methods should be employed to
ensure good reliability for making comparisons.
Presentations of patient-related OECD data that
internationally compare prevalences of endopros-
thetic hip and knee surgery usually do not take these
aspects into sufficient consideration (> Chapter 6).

2.2 Utilization of Primary

Arthroplasty

According to data from the Federal Statistical Of-
fice, a total of 219,325 primary hip arthroplasties
were performed in 2014 and 210,384 in 2013 (abso-
lute numbers). Out of the 210,384 primary hip ar-
throplasties performed in 2013, 154,159 (73.3 %)
were total arthroplasties (THA) and 56,225 (26.7 %)
were partial arthroplasties. 60.2 % (126,743 cases) of
all hip endoprostheses were implanted without ce-

ment (Federal Statistical Office 2014) (B Fig.2.1).In
2014, the rate of surgery in the general population
(as determined on 31 December 2014) was 0.26 %
(own calculation, Federal Statistical Office 2014,
Federal Statistical Office 2015).

The absolute number of primary knee arthro-
plasties was 149,126 in 2014 and 143,024 in 2013.
84 % of the 143,024 primary knee arthroplasties
performed in 2013 were bicondylar replacements
(B Fig. 2.2). The rate of knee replacement surgery in
the total population (as determined on 31 Decem-
ber 2014) was 0.19 % in 2014 (own calculation, Fed-
eral Statistical Office 2014, Federal Statistical Office
2015). In contrast to primary hip arthroplasty, the
majority of primary knee arthroplasties (79.6 %)
were fixated with cement. Entirely uncemented
fixation was documented in 10.5 % of all operations
and hybrid/partially cemented fixation was docu-
mented in 9.6 % of the primary replacements (Fed-
eral Statistical Office 2014).

In the age group of over 60-year-olds, well over
65 % of primary hip or knee replacements were per-
formed in women (Federal Statistical Office 2014).
A higher proportion of female hip and knee arthro-
plasty patients has also been well documented else-
where (Braun 2013; Liiring et al. 2013). The higher
percentage of female patients is due to the higher
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0.4% 0.3%

9.2%

9.6% B TKA cemented (n=94,466)

TKA uncemented (n=13,723)

TKA hybrid (n=13,141)

Partial replacement cemented (n=19,318)
B Partial replacement uncemented (n=1,304)
B Partial replacement hybrid (n=617)
m Other (incl. non-anchored) (n=455)

B Fig. 2.2 Distribution of primary knee arthroplasty utilization (absolute number, n = 143,024) (OPS 5-822.%) by total and
partial replacement and fixation technique (2013). (IGES - Federal Statistical Office 2014)
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prevalence of osteoarthritis in women (most com-
mon indication for hip or knee arthroplasty) in ad-
dition to a significantly longer life expectancy for
women (Rabenberg 2013).

Primary surgery is clearly associated with patient
age: Approximately 40 % of all primary hip or knee
replacements documented in Germany are per-
formed in the 70 to 79 year age group (B Fig. 2.3). In
2013, the average age at the time of the primary total
hip or knee arthroplasty was 69.7 and 69.2 years
respectively. Patients who underwent partial knee
replacement were slightly younger on average (mean
age 65.8 years). In contrast, the highest number of
patients who underwent partial hip replacement was
observed in the 85 to 89 year age group. This age
group has more documented cases of primary partial
hip replacements than of total hip replacements.
This is primarily due to the high prevalence of fe-
moral neck fractures which occur particularly often
in this age group and are predominantly treated with
partial replacements (Section 1.2.1 and Section 1.2.2)
(B Fig. 2.3) (Federal Statistical Office 2014).

There is also a link between patient age and the
employed fixation technique: The proportion of ce-
mented total hip arthroplasties (THA) increases
with age in comparison to uncemented THA (Fed-
eral Statistical Office 2014).

2.3 Utilization of Revision Total
Arthroplasty and Revision
Surgery

According to the Federal Statistical Office, a total of
35,133 revision hip arthroplasties were performed
in 2014 and a total of 31,067 revision hip arthroplas-
ties and 21,678 revision knee arthroplasties were
performed in 2013 (including revisions without re-
placements) (absolute numbers). In 2014, this cor-
responded to a prevalence of surgery of 0.04 % (hip)
and 0.06 % (knee) respectively in the general popu-
lation (as determined on 31 December 2014) (own
calculation, Federal Statistical Office 2014, Federal
Statistical Office 2015). 3,784 cases and 3,213 cases
were revisions without component replacements on
the hip and the knee respectively. Accordingly, revi-
sions without replacements accounted for approxi-
mately 12 % and 16 % of all documented hip and
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B Tab. 2.2 Utilization (absolute number) of revision
total replacements and revisions on the hip and knee

(2013)

Description Prevalence
Hip joint n %
Total arthroplasty

Revision total arthroplasty 4,537 146
(uncemented)

Revision total arthroplasty 2,325 7.5
(cemented)

Revision total arthroplasty (partially 871 2.8
cemented)

Custom-made prosthesis replace- 837 2.7
ment

Partial replacement

Acetabular cup component replace- 12,473  40.1
ment

Femoral head prosthesis replacement 4,859  15.6
Dual head prosthesis replacement 941 3.0
Surface prosthesis replacement 221 0.7
Femoral neck preserving femoral 219 0.7
head prosthesis replacement

Revision (without replacement) 3,784 12.2
Revision total arthroplasty and 31,067 100
revisions, total

Knee n %
Bicondylar surface prosthesis 11,290 554
Unicondylar sledge prosthesis 2317 114
replacement

Hinged endoprosthesis replacement 1,222 6.0
Endoprosthesis with enhanced 699 34
flexion replacement

Custom-made prosthesis replacement 533 2.6
Bicompartmental prosthesis 459 23
replacement

Patella replacement 439 2.2
Other 212 1.0
Revision (without replacement) 3,213 15.8
Total 20,384 100

Source: IGES - Federal Statistical Office (2014)
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B Fig. 2.5 Utilization (absolute number) of joint replacement procedures on the hip and knee by type of revision replace-
ment (including revisions without replacements) and by sex (2013). (Source: IGES - Federal Statistical Office 2014)
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knee replacements respectively which were con-
ducted in one year (2013). Replacements of acetab-
ular cup components (partial replacement) or of
bicondylar surface prostheses were the most com-
mon revision replacements performed on the hip
and the knee respectively (8 Tab. 2.2) (Federal Sta-
tistical Office 2014).

In 2013, the highest number of revision total
arthroplasties and revisions (partial replacements)
were performed in the 75 to 79 year age group. 40 %
of all revision total arthroplasties and revisions on
the hip and knee were performed in the 70 to 79 year
age group. In 2013, the average age of patients who
underwent revision total arthroplasty and other re-
vision surgery on the hip was 72.5 years and 69 years
for those who underwent revision total arthroplasty
and other revision surgery on the knee. These aver-
age ages are slightly higher than the average ages of
patients who undergo primary surgery (8 Fig. 2.4)
(Federal Statistical Office 2014).

As with primary arthroplasty, the absolute num-
ber of revision total arthroplasties and revisions is
higher in women than in men. Considering that the
absolute number of primary replacements in men is
markedly lower than in women, men undergo com-
paratively more revisions and revision total replace-
ments (8 Fig. 2.5).

However, a direct link between the number of
revision total replacements and primary replace-
ments in a certain year cannot be ascertained. The
number of revision total replacements should be
considered in relation to the cumulative number of
primary replacements performed over the past
years and decades because endoprostheses have
long mean service lives. » Chapter 6 presents expert
opinions on the different aspects of evaluating the
prevalence of revision replacements (including revi-
sions without replacements).

2.4 Regional Distribution

The regional distribution of hip and knee arthro-
plasty across the German federal states and districts
was evaluated by Schifer et al. based on accounting
data (secondary data) of patients insured with the
statutory health insurance AOK. This included 24
million insurees from the years 2005 to 2009. The
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authors calculated age-standardized surgery rates
(primary hip or knee arthroplasty per 100,000 insu-
rees per year). Only total arthroplasties were taken
into account. Age-standardized rates (European
standard) were calculated in order to minimize dis-
tortions arising from demographic differences be-
tween the regions and to enable comparisons be-
tween regions and other studies (Schiéfer et al. 2013).

In 2009, a total of 148 primary hip replacements
and 132 primary knee replacements per 100,000
AOK insurees was performed. Marked differences
were observed at federal state levels: The lowest rate
of hip replacements was documented in Berlin with
120 operations and the highest in Lower Saxony
with 168, corresponding to a difference of approxi-
mately 40 % (B Fig. 2.6). The rate of knee replace-
ments showed equally distinct regional variations at
federal state level (78.4 %): The lowest rate of re-
placement was again observed in Berlin (90) and the
highest number of primary TKAs in the study pop-
ulation was observed in Bavaria (160). Upon solely
evaluating federal area states and excluding federal
city states, the lowest rates of hip replacements can
be observed in Saxony-Anhalt (143) and the lowest
rate of knee replacements in Mecklenburg-Western
Pomerania (109). The highest are observed in Ba-
varia, Lower-Saxony and Schleswig-Holstein and
Thuringia (Schéfer et al. 2013).

The AOK evaluation also demonstrated major
differences at district levels. The lowest hip arthro-
plasty rate (average value for the period between
2005 and 2009) was 106 cases (in the district Neus-
tadt an der Weinstrafle) and the highest rate was 216
cases per 100,000 insurees (in the district Neustadt
an der Aisch). The regional differences for TKA
were also higher than for hip procedures at district
levels (Schifer et al. 2013).

The German Society for Orthopaedics and
Trauma (DGOU) published a report on behalf of
the foundation »Bertelsmann Stiftung« describing
the regional differences and influencing factors on
knee arthroplasty. This report also describes dis-
tinct regional differences for knee arthroplasty pro-
cedures (B Fig. 2.7). The evaluation was also based
on accounting data from AOK insurees but these
were obtained from the period between 2005 and
2011. This investigation also found that in 2011,
age-standardized utilization of knee replacement
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Age-standardized arthroplasty rates per 100,000 persons

Federal state

O Fig. 2.6 Age-standardized primary hip arthroplasty rates per 100,000 AOK insurees in 2009. (Source: IGES - Schéfer et al. 2013)
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O Fig. 2.7 Age-standardized primary knee arthroplasty rates per 100,000 AOK insurees in 2011, by federal state (patient domic-
ile) and as a national average in Germany, with increases of arthroplasty rates, 2005-2011. (Source: IGES - Liiring et al. 2013)
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O Fig. 2.8 Age-standardized revision knee arthroplasty rates per 100,000 inhabitants, by federal state (patient domicile) and
as the national average in Germany (2011). (Source: IGES - Liiring et al. 2013)

procedures was highest in Bavaria and lowest in
Berlin. According to the calculations, above-average
increases in rates in the years 2005 to 2011 can be
observed for patients in the federal states of
Schleswig-Holstein, Rhineland-Palatinate, Bavaria,
Thuringia, Hamburg, Hesse and Berlin (Liiring
etal. 2013).

In the East German regions, the numbers of
both types of joint replacement procedures were
generally below the average value (except Thuringia)
(Schifer et al. 2013).

The numbers correlated with the osteoarthritis
incidence (prevalence) whereby regions with high
incidences had comparatively higher rates of THAs
and TKAs. Further variables that could explain the
regional differences in utilization were local num-
bers of specialist physicians (orthopedists), regional
socioeconomic status and patients living in urban
areas. The lower the regional number of orthope-
dists and the higher the socioeconomic status of the
population were in a region, the higher the rate of
total arthroplasty procedures amongst insurees liv-
ing in that region. Total arthroplasties were per-
formed considerably less frequently in urban areas
than in rural areas (Schéfer et al. 2013).

O Fig. 2.8 shows Liiring et al.«s calculations for
age-standardized surgery rates for revision replace-

ments on the knee per 100,000 inhabitants in 2011,
according to federal states of patient domiciles and
using the national average as a comparison. Revi-
sion replacements were defined as »any renewed
surgery on the same knee joint«.

The analysis shows that in 2011, the highest
numbers of revision knee replacements in relation
to the number of inhabitants were performed in
Saxony-Anhalt, Thuringia, Bavaria and Lower-Sax-
ony. Patients in Mecklenburg-Western Pomerania
had the lowest rates of revision.

O Fig. 2.9 clearly demonstrates that surgery rates
in the federal states have in part increased consider-
ably over the past ten years. However, the graph dif-
ferentiates between the rates of increase for the pe-
riods between 2005 and 2008 and between 2008 and
2011, illustrating that the rise in surgery rates was
considerably higher in the earlier period than in the
later period (with the exception of Bremen). From
2008, the rates of increase generally tend to be lower
and even show declines in some federal states
(Liiring et al. 2013).

With this, federal states in the southeast had al-
most consistently higher rates of surgery than in the
northeast. At district level, the differences are even
more pronounced. With regard to primary replace-
ments, the district with the highest rate of replace-
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ments had a 2.9-fold higher rate of knee arthroplas-
ty than the district with the lowest rate. With regard
to revisions, the greatest difference between two
districts was 4.9-fold (Liiring et al. 2013).

The report discusses manifold reasons for the
differences in prevalence. One aspect is that region-
al differences in access to hospital care exist. Addi-
tionally, a bias is created in that patient domiciles
and the place of surgery are not in the same region.
Additional matters of discussion are revenue struc-
ture and that the remuneration system may set
wrong incentives and consequently also contribute
to the regional differences. The authors, however,
emphasize that the observed increasing case num-
bers which are not caused by demographic changes
should not solely be attributed to wrong financial
incentives (Liiring et al. 2013). On the whole, how-
ever, the data is insufficient for establishing causal
relationships (Liiring et al. 2013).

2,5 Case Number Developments

2.5.1 Primary Arthroplasty

Since 2007, the absolute number of primary hip and
knee arthroplasties has been increasing, which is in
line with the growing number of older people (risk
population) in the population. From 2007 to 2014,
the prevalence of primary hip and knee replace-
ments amongst patients over the age of 70 years (as
determined on 31 December in the respective year)
did not increase and remained stable at 1.1 % for
primary hip replacements (2007 and 2014) and be-
tween 0.7 % and 0.6 % (2007 and 2014 respectively)
for primary knee replacements (B Fig. 2.10) (own
calculation, Federal Statistical Office 2014, Federal
Statistical Office 2015). After an increase in the ab-
solute number of primary replacements from 2007
to 2011, the number of hip replacements showed a
slight decline from 213,935 cases in 2011 to 210,384
cases in 2013, followed by an increase to 219,325
cases in 2014. In 2009, the number of primary knee
replacements was 159,137, which remained almost
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B Fig. 2.10 Prevalence of primary hip and knee replacements in the population aged 70 plus (2007 to 2014).
(Source: IGES - own calculation, Federal Statistical Office 2014, Federal Statistical Office 2015)

unchanged in 2010 and 2011 and subsequently
declined. In 2013, 7.6 % fewer primary knee re-
placements were performed than in 2008 and 10.1 %
fewer primary replacements (absolute number)
than during the peak year 2009.

Changes in case numbers over time can be ob-
served when examining the utilization of THA with
regard to the fixation technique selected. During the
six-year observational period, the number of unce-
mented total arthroplasties (not including custom-
made prostheses) rose by 5 % in absolute numbers.
The utilization of cemented procedures decreased
in the same period: Cemented and partially cement-
ed total replacements declined by 33 % and 9 % re-
spectively from 2008 to 2013. Custom-made pros-
theses only played a marginal role (8 Fig. 2.11).

Case numbers for the four most common types
of primary knee arthroplasty have been declining
over the past few years (8 Fig. 2.12). The decline in
the number of primary arthroplasties is primarily
due to a reduced utilization of cemented total re-
placements.

An evaluation of the case number developments
for primary hip and knee replacements in Germany
from 2005 to 2011 showed that the increase in the
number of primary hip replacements can largely be
ascribed to demographic developments. In contrast,
non-demographic factors prevailed with regard to
the increase in primary knee replacements (Weng-
ler et al. 2014).

If case number developments cannot be suffi-
ciently explained by the demographic develop-
ments, this may be an indication of an existing over-
supply or shortage of care (Barmer GEK 2010). Be-
sides demographics, other factors and their respec-
tive changes (medical, economic, systemic, Section
2.4) influence the prevalence of utilization of medi-
cal services over time. Often, these effects cannot be
sufficiently quantified (» Chapter 6).
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B Fig. 2.11 Absolute number of primary THAs performed, by fixation technique, over time (2008 to 2013). (Source: IGES -
Federal Statistical Office 2014)

120,000

100,000 -

80,000 -+

60,000 -

Number

40,000 -

20,000 -

0 i
2008 2009 2010 2011 2012 2013
Year
M Total replacement - cemented  m Total replacement - uncemented m Total replacement - hybrid

Partial replacement - cemented ® Other
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- Federal Statistical Office 2014)
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B Fig. 2.13 Prevalence of revision total hip and knee replacements and revisions (without replacements) in the population
aged 70 plus over time (2007 to 2014). (Source: IGES - own calculation, Federal Statistical Office 2014, Federal Statistical

Office 2015)

2.5.2 Revision Total Arthroplasty
and Revision Surgery

The absolute number of all revision total arthroplas-
ties and revisions without replacement performed
on the hip and knee increased in the period between
2007 and 2014. Since 2007, the prevalence of hip
and knee revision replacement surgery (including
revisions without replacements) amongst people in
the population aged 70 plus (population as deter-
mined on 31 December of the respective year) has
remained stable at 0.19 % (2007 and 2014) for hip
replacement surgery and at 0.10 % for knee replace-
ment surgery (B Fig. 2.13) (own calculation, Federal
Statistical Office 2014, Federal Statistical Office
2015). During the observational period from 2008
to 2013, the absolute number of revision total hip
replacements in relation to total replacements de-
creased by 12.2 %. This is predominantly due to a
decrease in the number of cemented THAs which
declined steadily by altogether 32.8 % from 2008 to
2013. In contrast, the number of DRG-coded revi-
sion replacements of uncemented total replace-

ments increased by 8.5 % during the same period.
This increase can presumably also be ascribed to the
higher number of uncemented arthroplasties. Par-
tially cemented total arthroplasties and cus-
tom-made prostheses were also revised less fre-
quently in 2013 than in 2008, with a decrease of
24.9 % and 17.0 % respectively. When an uncement-
ed total arthroplasty is revised, it is usually replaced
with another uncemented total arthroplasty (33.2 %
of uncemented total replacements) or with a cus-
tom-made prosthesis (38.7 %) (B Fig. 2.14).

From 2008 to 2013, the most frequent revision
knee replacement performed by far was bicondylar
surface replacement, followed by revisions without
replacements and unicondylar sledge prosthesis re-
placements (B Tab. 2.3).

37.5 % of all the observed bicondylar surface
prosthesis replacements are recorded with the syn-
thetic inlay replacements. This procedure is easier
to perform and associated with fewer complications
than replacements of other implant components
with bone fixation (Liiring et al. 2013). Inlay re-
placement was the most common type of revision
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B Tab. 2.3 Absolute number of revision replacements and revisions (without replacements) performed on the knee

over time (2008 to 2013)
OPS name
5-823.0 Revision (without replacement)

5-823.1 Unicondylar sledge prosthesis replace-
ment

5-823.2 Bicondylar surface prosthesis replace-
ment

5-823.3 Hinged endoprosthesis replacement

5-823.4 Custom-made prosthesis replacement
5-823.5 Patella prosthesis replacement
5-823.b Replacement of an endoprosthesis with

enhanced flexion

5-823.c Replacement of an interpositional non-
anchored implant

5-823.f Replacement of a bicompartmental
prosthesis
5-823.h Replacement of an endoprosthetic joint

without movement function
5-823.x Other

5-823.y Unspecified

Source: IGES - Federal Statistical Office (2014)

2008

3,497

1,971

10,590

1,011
480
450
866

184
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2009 2010 2011 2012

3,421 3,444 3,518 3,291

1,974 2,057 2,297 2,443

11,049 11,821 11,916 11,614
1,068 1,127 1,245 1,255
535 529 585 563
446 535 516 528
811 824 774 840
178 174 132 119
480 512 461 516

0 0 63 84

225 241 202 194

41 25 19 32

2013

3,213

2,317

11,290

1,222
533
439
699

100

459

112

188
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B Tab. 2.4 Absolute number of revision bicondylar surface prosthesis replacements, over time (2008 to 2013)

OPS Description

5-823.20  Same prosthesis type

5-823.21  With a different surface prosthesis,
uncemented

5-823.22  With a different surface prosthesis,
(partially) cemented

5-823.23  With a hinged endoprosthesis,
uncemented

5-823.24  With a hinged endoprosthesis, (partially)
cemented

5-823.25 With a custom-made prosthesis,
uncemented

5-823.26  With a custom-made prosthesis,
(partially) cemented

5-823.27 Inlay replacement

5-823.28  Partial replacement of femoral component

5-823.29  Partial replacement of tibial component

5-823.x Other

Source: IGES - Federal Statistical Office (2014)

performed in 2008. By 2013, the number of inlay
replacements had increased by 19.4 % whereas
other commonly performed types of surgery
showed lower rates of increase. In a revision proce-
dure, the entire surface prosthesis is usually re-
moved and replaced with cemented hinged or cus-
tom-made prostheses unless solely the inlay is being
replaced. Other procedures only play a minor role.
Only 3.2 % of all revision total replacements (i.e. not
including partial replacement) are performed with-
out using cement (8 Tab. 2.4).

Due to the described increase in primary knee
replacements up until 2009, Liiring et al. (2013) pre-
dicted a corresponding increase in revision knee
replacements. According to Federal Statistical Of-
fice OPS data, the predicted continuing increase of
knee replacements (Haas et al. 2013; Liiring et al.
2013) has not been observed to date (Federal Statis-
tical Office 2014).

Pabinger et al. evaluated the utilization of hip
joint replacements in connection with economic
data from OECD countries from 1990 to 2011. They

2008 2009 2010 2011 2012 2013

305 247 255 228 241 247
47 53 50 31 32 38
1,212 1224 1210 1167 1116 1101
39 58 56 59 67 68
2,093 2275 2474 2557 2494 2362
68 71 87 80 84 91
1,765 1938 2126 2110 1927 1763
3,796 3961 4240 4507 4539 4534
287 255 311 257 284 262
887 875 934 843 774 738
91 92 78 77 56 86

found that the rates of increase in surgery are par-
ticularly pronounced in the under 65 years age
group and therefore expect a strong increase in revi-
sion total replacements and revision surgery due to
this demographic change (Pabinger and Geissler
2014).

2.6 International Comparison

Over the last decades, the absolute number of hip
and knee arthroplasties has increased in Germany
as well as in other European countries and in the
USA (Finkenstdadt and Niehaus 2015; Merx et al.
2003; Wengler et al. 2014). The demand for joint
replacements has increased with the increasing
prevalence of age-related underlying diseases and
other risk factors, such as osteoarthritis and osteo-
porosis, which are associated with a higher risk of
femoral neck fractures (8 Fig. 2.15, OECD 2014).
Reasons for this are related to demographic changes
which are accompanied by an increase of people at
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B Fig. 2.15 International numbers of hip replacements per 100,000 inhabitants based on OECD data over time (2002 to
2012) (presentation of prevalence rates without age adjustments). (Source: IGES — OECD 2014)

risk for joint replacements, amongst other things
(Wengler et al. 2014).

Analyses have demonstrated that after a bias
correction of demographic factors, endoprosthetic
surgery only increased by 3 % between 2005 and
2011; without this correction it increased by 11 %
(Wengler et al. 2014) (Section 2.5.1).

In an international comparison based on OECD
data, Germany ranks amongst the top positions for
the number of joint replacements performed (8 Fig.
2.16 and B Fig. 2.17; OECD 2014). However, the
OECD database does not take into account demo-
graphic change, current population age structures
and other factors influencing the utilization of sur-
gery. As hip and knee replacements are strongly age-
dependent, statements about country-specific
healthcare situations for these procedures derived
from this data (oversupply or shortage of care) are
not particularly reliable, even solely because coun-
try-specific age structures have not been taken into
consideration.

Age and age structures differ significantly inter-
nationally (8 Fig. 2.18). In 2012, around half the
German population was 45.53 years or older (me-
dian age), making it the country with the second
oldest population amongst the OECD countries fol-
lowing Japan. Within Europe, Germany and Italy

have the oldest populations (United Nations 2013).
A populations« age distribution is relevant with re-
gard to healthcare when the risk of a disease mark-
edly increases with age as this is accompanied by a
higher likelihood of requiring certain therapeutic
measures such as joint replacements.

A study conducted by the Scientific Institute of
the Private Health Insurances (Wissenschaftliches
Institut der Privaten Krankenversicherung (WIP)),
evaluated the impact of different ages in populations
of different countries on the prevalence of 15 differ-
ent types of surgery including hip and knee arthro-
plasty. The study was based on data published in the
OECD health statistics (Finkenstddt and Niehaus
2015). In the study, Germany, with a median age of
44.3 years, was the country with the oldest popu-
lation amongst the countries observed, following
Japan (44.6) (B Fig. 2.19).

Finkenstidt et al. demonstrated that including
age structures of the German population in evalua-
tions has an impact on its international ranking
(hip: 32 countries, knee: 21 countries). When age
structure is taken into account for hip joint replace-
ments, Germany ranks 2" instead of 5% following
Switzerland, Norway, Austria and Luxemburg. For
knee joint replacements, Germany’s position shifts
from 5% to 8t (B Fig. 2.20 and B Fig. 2.21; Finken-
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B Fig. 2.16 Numbers of hip joint replacements per 100,000 inhabitants in OECD countries and the USA, 2012 (or latest data)

(rates without age adjustments). (Source: IGES - OECD 2014)

stddt and Niehaus 2015,2013). A potential indicator
of the status of healthcare that is currently subject to
discussion is a factor derived from the lowest and
the highest rates of surgery (Niethard et al. 2013).
Based on the OECD data, this factor is 2 for hip ar-
throplasty in Germany (Finkenstadt and Niehaus
2015) and 4 for hip arthroplasty in the USA (Fisher
et al. 2010). Knee arthroplasties in Germany differ
regionally by a factor of 3.2 (Finkenstddt and Nie-
haus 2015) and in the USA by a factor of 3.8 (Fisher
et al. 2010). For hip operations in particular, a high

rate of surgery with a comparatively low level of re-
gional variance permits the assumption that the
surgery indications and the standard of care have
generally been accepted (Niethard et al. 2015).
Besides demographic factors, social, economic,
structural and medical aspects (Merx et al. 2003;
Pabinger and Geissler 2014) as well as specific
characteristics of the individual national healthcare
systems, such as different coding systems and differ-
ences in data recording, have an impact on the uti-
lization of medical services and/or how they are
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depicted. Some countries, for example, only report
total hip arthroplasty (e.g. Estonia) and others in-
clude partial hip replacements (OECD 2014). In
some countries, data from private hospitals are not
included in the statistics (for example, Ireland) or
only partially included (for example, Spain)
(Finkenstadt and Niehaus 2015; OECD 2014). The
utilization of joint replacement procedures is also
related to the economic performance and the per
capita healthcare expenditure of a country (Pabin-
ger and Geissler 2014).

This clearly illustrates that data from interna-
tional comparisons should be interpreted with cau-
tion. Evaluations of national healthcare statuses
based on international comparisons or OECD data
rankings are not reliable without making appropri-
ate adjustments.
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