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Introduction

Seamless further development now that the baton has been passed
Dr. Josef Siebig

In the present quality report,
the Göttingen-based AQUA
Institute for Applied Quality
Improvement and Research
in Health Care GmbH is
publishing its data on the
quality of care in German
hospitals for the first time.
Although very important, the
implementation of external
quality assurance of hospitals is just one aspect of the AQUA Institute‘s general mission
to develop methods for monitoring and mapping the quality
of health care in Germany. The Federal Joint Committee, the
decision-making arm of the self-governing bodies of medical
service providers and health insurance funds in Germany, has
commissioned the AQUA Institute with this undertaking.
In the wake of the most recent healthcare reform, the Federal
Joint Committee was tasked within the scope of a tendering
procedure to find a professionally independent institution and
commission one with developing the appropriate methods
for implementing cross-institutional quality assurance in the
German health care system. The legal basis for this is set forth
in Section 137a of the German Social Code Book V (SGB V).
After a Europe-wide call for tenders, the tender committee, constituted of representatives from the self-governing bodies and
patient organisations, awarded AQUA the contract.
Early on, at the contract signing, AQUA had already committed
itself to implementing lean quality assurance. The aim was to
motivate and support both physicians and health care institutions in striving toward continous improvements that ultimately
generate more transparency and trust among patients. The
sustainable further development of quality assurance in medical care is a process that is long to be concluded. Now, the
Bundesgeschäftsstelle für Qualitätssicherung (BQS) has passed
the baton to the AQUA Institute. AQUA will seamlessly continue
following the established and proven procedure for inpatient
quality assurance. This “baton-passing” shall also ensure continuity on the federal state level in terms of cooperation with
the State Offices for Quality Assurance. Thus, moving forward,
an important milestone has been placed for quality-improving
measures due to be implemented over the coming years.
In the working programme I run as a non-partisan member
of the Federal Joint Committee and Chairman of the responsible sub-committee for quality assurance, high priority has
not only been given to external quality assurance in hospitals
and sector-specific modules concerning the care provided by
SHI accredited physicians, but especially to cross-sectoral
quality assurance in inpatient and outpatient settings. The key
to implementing the corresponding legal requirements is Directive No. 13 (Directive on cross-sectoral quality assurance in accordance with Section 92 (1) 2 No. 13 of the German Social
Code Book SGBV). Only after repeated kickstarts were made
and intense discussions took place among all stakeholders in
the healthcare system did the Federal Joint Committee resolve
to adopt this Directive in April/May 2010. However, at the time
this report was written, review of the resolution by the Federal
Ministry of Health and clarification of data protection law issues
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were still pending on the part of the Federal Commissioner for
Data Protection and Freedom of Information (BfDI).
For the time being, the amended regulation shall not affect the
sector-specific quality assurance modules in place for dialysis
and inpatient hospital treatment, or surgical interventions in
particular, all of which are similarly governed by the Federal
Joint Committee‘s directives. Only the future will tell whether
and to what extent these procedures can be translated into
cross-sectoral quality assurance. Now, the first tasks assigned
to AQUA (to develop indicators for percutaneous coronary intervention (PCI), coronary angiography, conisations, cataracts and
colorectal carcinoma) will provide information about whether
the method devised by AQUA is efficient and practicable.
The existing directives issued by the Federal Joint Committee
governing sector-specific procedures shall remain unaffected
for now. A possible and sensible translation thereof into crosssectoral quality assurance must be reviewed for each case.
The available results illustrate how external quality assurance
has evolved in 2009 and how it has also contributed to improving the quality of care. Patients associate this with expectations that the already established quality assurance modules
will not only be continued on the level already achieved, but
also developed further.
Likely negative developments in quality of care are known from
the experiences other countries have gathered in introducing
the DRG system. The accompanying research on the system in
the Federal Republic of German has shown that no such negative developments have occurred so far. One reason for this is
the important contribution that inpatient quality assurance has
made and will continue to make in the future.

Berlin, July 2010

Dr. Josef Siebig
Non-partisan member in the Federal Joint Committee; Chairman of the
Sub-committee for Quality Assurance on the Federal Joint Committee
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Introduction

Setting a new tone – with greater transparency
Prof. Dr. Joachim Szecsenyi

Preface
The present German Hospital Quality Report is the first to be
submitted by the AQUA Institute based on the results of the
external quality assurance of hospitals conducted in 2009.
We all know that “new brooms sweep clean”. So, at the end
of August 2009, after the Federal Joint Committee tasked us
with an e
 xtension of the job previously carried out by the BQS,
we were certainly determined to preserve the brand recognition
associated with the former BQS reports. Yet, on the other hand,
we also intended to set a new tone with our own style of presentation. Interested readers are now offered very high information
content that aims to enhance transparency. Whenever possible,
clear reference is made to any changes that were previously
accomplished or appeared necessary.
We have summarised the results of the Structured Quality
Dialogue in a separate chapter in order to better highlight the
areas where action is needed. The topic of “risk adjustment”
has also been given its own section. To make the report more
concise, we have listed the results of all quality indicators for
each procedure. However, we only devote a comprehensive
discussion to those that appeared to us to be of particular importance, for example, because they reflected a trend towards
change. In addition to data on results and numbers of cases,
the patient-level evaluations now also include clear information

on trends observed for each indicator that are intuitively understandable. Instead of the previously used benchmark graphics,
we have used box-and-whisker plots to present hospital-level
results and added the results from the previous year. Sentinel
event indicators are presented using bar charts to indicate
discrepancies (number of affected patients and/or hospitals).
Now, to improve transparency and readability, the number of
computationally and/or statistically discrepant hospitals and
clinics is stated for every hospital-level indicator, including its
category and/or the need for action as defined by the Federal
Expert Committees. In the “Looking forward” section of each
topic, we have tried to emphasise specific standpoints and key
results, such as recommendations issued by the Institute and
the Federal Expert Committees.
In the inpatient sector, the tradition of quality assurance has
grown over the years, as testified by many good results. Nevertheless, this does not mean that our striving for better quality
may rest. The level of care can only be maintained and elevated
by continually evolving and improving existing quality assurance procedures. In pursuit of this goal, we will be working in
close collaboration with the Federal Expert Committees, the
Regional Offices for Quality Assurance and in consultation with
the panels of the Federal Joint Committee in the future.

Table 1: Indicators with a particular need for action (C indicators)
Clinical area

Indicator

Page

Cholecystectomy

Occlusion or transsection of the CHD

17

Obstetrics

D-D time in emergency caesarean section > 20 minutes

99

Gynaecological surgery

Indication for ovarian surgery

Pacemaker revision/system exchange/removal

Indication for revision – lead problems

103
41

Indication

120

Postoperative range of motion – neutral zero method used

121

Hip replacement – revision and component exchange

Implant malposition, dislocation, fracture

125

Femoral fracture near the hip joint

Preoperative length of stay

116

Indication

129

Postoperative range of motion: neutral zero method used

130

Postoperative range of motion: At least 0/0/90

131

Hip replacement – primary implantation

Total knee replacement – primary implantation

Coronary angiography, percutaneous coronary intervention (PCI)

Indication for coronary angiography – therapy
recommendation

46

Documentation quality

47

Dose area product

Breast surgery

German Hospital Quality Report 2009 

48 – 52

Indication for breast-conserving therapy

110

Reporting to cancer registries

111

Interval between diagnosis and surgery

112
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For 2009, the year under report, a clear need for action has
been identified for the quality indicators in the 10 clinical areas
listed in Table 1. However, a direct comparison with 2008 is
not permissible because the extensive restaffing of all Federal
Expert Committees in the Spring of 2010 also led to many new
experts being involved in the evaluation. Notwithstanding the
above, both the Institute and the experts in the field believe that
there is a need to revamp the Structured Quality Dialogue and
to ensure that even more investments are made in direct quality improvement on the state and federal levels than has been
the case previously. In particular, those hospitals that have had
difficulty meeting individual quality requirements for several
years are to be addressed.
Comprehensive restructuring suggestions are being discussed
for several topical areas. For example, the Federal Expert Committees are advocating a new approach to resource-intensive
areas such as heart, lung and heart-lung transplantation, in that
a cross-sectoral quality assurance of “end-stage heart failure”
and “end-stage lung failure” be developed from previous purely
performance-related approaches that also comprises the indication for transplantation. This also shows that the realignment of quality assurance to beyond borders between sectors
is already pointing in the right direction.
For the staff of the AQUA Institute, preparing this report for
the first time was fascinating in terms of content, but also an
extremely time-consuming challenge that had to be tackled
along with many other tasks, like developing new procedures
within an extremely tight schedule. At this point, I would like to

© 2010 AQUA Institute GmbH

express my sincere thanks to them for their commitment and
creativity. Without the team at the SEELAND agency in Göttingen,
we could not have been able to convert a great many of our
ideas into graphics or layouts.
And, last but not least, on behalf of the entire AQUA team, I
would like to express my thanks to everyone who helped make
the German Hospital Quality Report 2009 possible: the Federal
Joint Committee as contracting body, the staff at the hospitals,
the doctors, nurses and patient advocates in the Federal and
State Expert Committees, our colleagues at the state offices
and at the BQS (Bundesgeschäftsstelle für Qualitätssicherung),
the medical societies, the self-governing bodies, our cooperation partners at the universities of Heidelberg and Nijmegen
and all of the many others who supported our work in so many
ways or provided us with their critical and constructive input.

Göttingen, July 2010

Prof. Joachim Szecsenyi, MD, MSc
Managing Director, AQUA – Institute for Applied Quality Improvement and
Research in Health Care

Prof. Dr. Joachim Szecsenyi

Dipl. Kfm. Björn Broge

Managing Director, AQUA Institute

Area Manager, Procedural Development and Implementation

Dr. Petra Kaufmann-Kolle

Dr. Jörg Eckardt, MHM

Deputy Area Manager, Procedural
Development and Implementation

Department Head, Medicine and
Nursing
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Introduction
The following “Instructions to the Reader” are designed to
explain the tables and graphics used in the chapter “Results
Analysis 2009”. These instructions aim to make the methodology transparent and immediately understandable. The results
for each clinical area are presented using quality indicators on
both the patient and hospital level. There are many new aspects
that differ from the previous year’s report and these will be
described in greater detail when appropriate. These differences
include, for instance, the fact that trends noted in the results on
the patient level compared to the previous year are presented
along with the evaluation of the quality indicator provided by the

Federal Expert Committee responsible for that area. To limit the
number of indicator-level presentations and thereby make them
manageable, we have refrained from presenting benchmark
graphics. For some of the clinical areas (modules), comprehensive results are presented for individual quality indicators
wherever they exhibited a trend towards noteworthy changes or
detailed presentation of them seemed to be of special interest
in terms of their general importance.
The glossary below explains the main technical terms that are
key to understanding the text.

Table: Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

QI 2:

2008
Result

2009
Result

Trend

Cases (Numerator | Denominator)

[Lead term for any secondary indicators] …
a: [Quality indicator 1a]

[Value]

[Value]

[Value]

[Value]

b: [Quality indicator 1b]

[Value]

[Value]

[Value]

[Value]

[Quality indicator 2]

[Value]

[Value]

[Value]

[Value]

The first table presents the results for each quality indicator
in each clinical area. Here, the calculation was case-based
(patients). The quality indicator values (e.g. in percent, minutes,
days) were compared for the two years under report, i.e. 2008
and 2009. Any deviations from the previous year’s results obtained by BQS are explained in the chapter “Database” (page
139). For 2009, numerators and denominators are additionally
indicated to convey an impression about the number of cases.
The numerator states the number of patients who meet the criteria for the quality indicator (deaths, patients with intact organ
function etc.). No numerator is listed for risk-adjusted quality

indicators. The denominator indicates how many cases were
documented for the affected quality indicator overall. This is
equivalent to what is termed the statistical basic population N.
The trend arrows show whether the quality of care for an indicator in 2009 took a positive trend (upward arrow) or negative trend (downward arrow) compared to 2008 or whether
it remained the same, i.e. no statistically significant changes
were found (horizontal arrow). The statistical significance was
evaluated based on the 95 % confidence intervals of the indicator values. The 2009 federal assessments contain detailed
information on the confidence intervals of the procedures.

Table: Hospital-based aggregate results for utilisation in quality assurance
2009

Alongside the reference range, the second table for each clinical
area presents the total number of hospitals that reported cases
on the quality indicator in question, the number of computationally and statistically discrepant hospitals and the evaluation by
the Federal Expert Committee. When stating reference ranges,
a differentiation is made between target range (Z) and tolerance range (T). If no reference range has been established for
an indicator, “Not defined” is entered in the “Reference range”
column. If the quality indicator represents a very rare, severe
German Hospital Quality Report 2009 

[Entry]

[Value]

(p < 0.05)

Discrepant

(Computationally)

[Value]

[Value]

Need for
action

[Quality indicator]

Evaluation
Category

QI 1:

Reference
range

Total

Name of the indicator

Discrepant

Hospitals

[Value]

[Value]

event, the term “Sentinel event” is listed in the “Reference
range” column. The column headed “Discrepant (computationally)” indicates the number of hospitals whose result is located
outside of the reference range. In the case of sentinel event
indicators, a hospital is defined as (computationally) discrepant whenever it has documented at least one such event. The
“Discrepant (p < 0.05)” column lists the number of statistically
significantly discrepant hospitals. A statistically significant discrepancy is defined in relation to a reference range whenever
© 2010 AQUA Institute GmbH

7

Introduction

Instructions to the Reader
Presentation of the results by clinical areas

it is a target range. If, however, the reference range is defined
as a tolerance range, significant discrepancies are determined
by how much the hospital-based result deviated from the
aggregate result. If the reference range limit and the aggregate
result differ markedly, then there may be isolated cases where
more significant discrepancies exist than computational ones.
Under Sentinel Events, the entry reads “–”. In the case of quality
indicators without a defined a reference range, the two discrepancy columns remain empty. The last two columns in the table,
“Category” and “Need for action”, provide an evaluation of the
quality indicators for the year 2009. In this context, the “Need
for action” has the following possible evaluation categories and
classifications:

Category (computed)
1: The aggregate result is non-discrepant, is located in the reference range and the proportion of significantly discrepant
hospital-based results is less than 5 %.
2: The aggregate result is non-discrepant and is located in the
reference range, but the proportion of significantly discrepant hospital-based results ranges between 5 % and 25 %.

Need for action (as deemed by the responsible
Federal Expert Committee)
A: Normal need for action: Discrepancies will be resolved in
the Structured Quality Dialogue.
B: Extended need for action: The discrepancies will be resolved in the Structured Quality Dialogue; additionally the
discrepant results will be discussed as key topics at specialityrelated conferences and in academic and scientific publications. The societies and professional associations will be
informed in writing about the need for action.
C: Particular need for action: Same as B, but additionally with
the need to update the existing guidelines and to develop
new ones as well as to provide targeted support for implementing guidelines already in place. An analysis will be performed as to whether the results might be caused by wrong
incentives within the remuneration system.
X: No conclusions on the need for action: Currently no reference range defined; there is evidence that the data have
limited validity.

3: The aggregate result is discrepant and is located outside of
the reference range and/or the proportion of significantly
discrepant hospital-based results is larger than 25 %.
X: The quality indicator is a sentinel event indicator, no reference range is defined or there is evidence for limited data
validity.

Table: Data basis
Data basis: [Name of the clinical area]
2008

2009

Reported

Reported

Expected Complete count

Data sets

[Number]

[Number]

[Number]

[Value]

Hospitals

[Number]

[Number]

[Number]

[Value]

This type of table provides information on the data from the
federal results on which this report was based (data basis) for
each clinical area and for both the current and the previous
year under report. The following information is presented in the
table: Number of data sets, number of hospitals and a value for
the completeness of the data sets gathered for 2009, the current year under report. It is the proportion of the delivered data
(numerator) over the expected data (denominator) (= completeness of the data sets) stated in percent.

Table: Basic statistics
Basic statistics: [Name of the clinical area]
2009
Number Proportion
All patients

[Value]

[Value]

[Value]

[Value]

[Value]

[Value]

[Value]

[Value]

The “Basic statistics” table contains important patient-related
data and figures (absolute number and relative proportion) for
the respective clinical area, e.g. total number of patients, age
and gender distribution as well as any ASA classification for
them and/or the corresponding risk classes.

Age distribution
[Age]
Gender
[Gender]
ASA classification and/or risk class
[Description]

© 2010 AQUA Institute GmbH
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1. “Quality indicator” header data

[Name of the quality indicator]
Numerator

[Description of the numerator]

Denominator

[Description of the denominator (i.e. statistical population)]

Reference range

[Description of the reference range],
see glossary: Reference range

Risk adjustment

[Method of risk adjustment], see chapter “Risk adjustment”

Indicator ID

[Identification number of the quality indicator]

Unless otherwise stated, all numbers refer to the year 2009.
[Note on the comparability of the mathematical basis with the previous year]

Case-based results (patients)

The numerator and denominator are stated under the name of
the quality indicator. Whenever defined, the reference range
applicable to the indicator is listed here, too. Similarly, the risk
adjustment method used, if any, is stated for this quality indicator. The last line in the header table contains a note on the
comparability of the data with the previous year’s results, i.e.
regarding mathematical principles, data basis, any procedural
changes etc.

2. Case-based results (patients)

2008

2009

Aggregate result

[Value of the quality indicator]

see glossary: Aggregate result

Confidence interval

[Lower and upper limit of the
confidence interval]

see glossary: Confidence
interval

Total number of cases [Value of the denominator]

The table and the graphic belonging to it (line plot, see below)
show the federal results obtained for the years under report
(2008 and 2009). Bar charts are used instead of line plots for
certain quality indicators (e.g. for sentinel events).

Aggregate result of all patients

3. Hospital-based results

100 %
90 %

These tables show the results obtained for a quality indicator on
the hospital level. The “statistical population of all hospitals” comprises the number of hospitals that provided the cases. Not all
hospitals that could have, in principle, carried out treatments in
the clinical area, will have necessarily done so in the year under
report (2009); therefore, the number of hospitals reporting no
cases is additionally documented.

[Description of the numerator]

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

[Number]

Number of hospitals with 0 cases

[Number]

nn Changes in central trends (the middle position) of the results

can be identified by a shift in the median up or down.

[Number] hospitals with ≥ 20 cases
100 %

*

*

90 %
[Description of the numerator]

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

*

0%

2008
Median

see glossary:
Median

Range

see glossary:
Range

Two box-and-whisker plots are included below these two lines
of information. These charts show the distributions of the hospital-based results for the years under report (2008 (grey/left)
and 2009 (blue/right). If not noted otherwise, these graphics
normally only include hospitals reporting at least 20 cases.
Both of these types of plots allow evaluation of the trends the
hospital-based results are taking.

2009

Number of computationally [Number] of
discrepant hospitals
[number of
hospitals with
≥ 20 cases]

nn Changes in the range mean that the differences in terms of

treatment quality between the hospitals grew or declined.
Such changes can be identified when the boxes are shorter
or longer and/or when there is an increase or decrease in
the range, i.e. in the distance between the minimum and
maximum of the result value.
Further information on the hospital-based results for 2009 is
listed below the box-and-whisker plots. This information is presented for two subgroups: Hospitals with at least 20 treatment
cases (directly below the graphics) and hospitals with 1 to 19
cases.
Please refer to the glossary for definitions of the terms median,
range and discrepancy.

[Number] hospitals with 1 to 19 cases
Median

see glossary:
Median

Range

see glossary:
Range

Number of computationally [Number] of
discrepant hospitals
[number of
hospitals with
1 to 19 cases]

German Hospital Quality Report 2009 
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Line plots

70 %
60 %

Confidence
interval

90 %
80 %

Reference range

100 %

Description of the numerator

In this quality report, line plots are used to present the casebased aggregate results (patients). In this way, the quality of
care represented by the indicator can be compared directly
based on the values from the two years (2008 and 2009). The
confidence intervals of the annual values are indicated as vertical lines. However, it may happen that a confidence interval
is not identifiable because its limits are located very close
together; which depends on the scale of the y-axis. This will be
the case, when the limits are located within the circle marking
the aggregate result.

50 %
40 %

Aggregate result

30 %
20 %
10 %
0%
2008

2009

Box-and-whisker plots
Box-and-whisker plots are used to visualise the distribution of
hospital-based results for the quality indicators measured in the
years 2008 and 2009. This form of presentation clearly shows
at a glance the range within which the overwhelming proportion
of the hospitals’ results are located.
On the box-and-whisker-plot, the box includes all values
between the 25th and the 75th percentile and thereby covers the
interquartile range. Fifty percent of all values of a distribution
are located within this area. The box for 2008 is coloured grey
and that for the current year 2009 blue.

with the minimum value and/or maximum value of the possible range of the indicator (e.g. 0 % or 100 %), the “*” symbol
appears on the upper or lower edge of the box and, therefore,
may be less easy to indentify under certain circumstances.
When defined, the reference range here is also highlighted
accordingly in yellow as the target or tolerance range.
100 %

*

*

90 %

Maximum
95th Percentile

40 %
30 %
20 %
10 %

The minimum (smallest value) and the maximum (largest value)
are indicated by a “*” . If the minimum or maximum coincide

0%

Box

60 %
50 %

(Example of a tolerance range)

Vertical lines (“whiskers”) extending from the box connect the
box with the 5th and the 95th percentiles (horizontal dashes) of
the hospital distribution.

75th Percentile

70 %

Reference range

The median of the values, i.e. the 50th percentile, is indicated as
a horizontal white dividing line. It divides the upper 50 % of the
values from the lower 50 %.

Description of the numerator

80 %

Median

25th Percentile
5th Percentile

*

2008

*

Minimum

2009

Bar charts
100
90
Discrepant cases and/or hospitals

In the case of sentinel event indicators, the patient-based and
hospital-based results are not presented as line plots or boxwhisker plots. Instead, bar charts show the (absolute) number
of sentinel events (on the patient level) and/or the (absolute) number of hospitals reporting sentinel events. Here, no
differentiation is made according to the number of documented
cases.

95

80

89

70
60

Bar

50
40
30
20
10
0
2008

© 2010 AQUA Institute GmbH
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Aggregate result
The present quality report has determined the aggregate result
based on patients (cases). Only the cases reported by the affected centre are used to calculate a hospital-based result.

ASA
Classification system (ASA 1 – 6), a score that describes a
patient’s physical status.

Complete count of data sets and
completeness of data
Complete count of data sets: When all treated cases subject
to documentation have been counted, then we can say that we
have a complete count of the data sets. The ratio of the number of delivered to the number of expected cases treated and
subject to mandatory documentation is also referred to as the
documentation rate.
Completeness of data: When all data on a treated case have
been gathered, we can say that the data are complete.

Confidence interval
The confidence interval describes an interval around a calculated result value, e.g. the aggregate result of a quality indicator.
In simple terms, the confidence interval indicates a range in
which the actual value of a quality indicator is located, whilst
taking all random events into consideration (e.g. documentation errors) with a specific, predefined probability. The scope of
a confidence interval depends on the following variables:
nn The probability limit. The federal evaluations that form the

foundation of this quality report used a probability of 95 %
(probability limit).

percent of the centres achieve values that are smaller than or
equal to the median, whilst the values of the other 50 % of the
hospitals are greater than or equal to the median. The median
allows characterisation of the “medium” strength of the distribution of a value set, even when the distribution is asymmetrical
and extreme values occur; in other words, the advantage of the
median is that it is not susceptible to extremely small or extremely large values (outliers).
See also: Percentile

Minimum and maximum
The minimum is the smallest value in a set. The definition of
“smallest” value
nn is predicated on the assumption that the values can be

ranked and
nn allows more than one unit in the set studied (a case, a

patient, a hospital) to have the same value (that is smaller
than all the other values).
The maximum is the largest value in a set. The definition of a
maximum value also requires that the values can be ranked.
Like the minimum, several units in the set studied may exhibit
the maximum value.
See also: Range

Mortality
The ratio of the number of deaths caused by a particular disease
to the number of people suffering from that disease. The “inhospital mortality” comprises all patients who die during their stay
in the hospital.

nn The number of cases (e.g. number of patients operated on).

Discrepancy
A discrepancy exists when the value of a quality indicator (i.e.
the aggregate result based on all cases in Germany or the result
of a centre) is located outside of the reference range. Herein,
we distinguish between two types of discrepancies:
1. Computational discrepancy: A result is located outside of

the reference range.
2. Significant discrepancy: A result is also discrepant when its

confidence interval is considered.
See also: Reference range, confidence interval

Documentation rate

Percentile
Percentiles are used to describe the rank position of individual
hospital-based results relative to the results of all the other hospitals. Percentiles or percentage rankings subdivide values in a
set by size into one hundred equally sized areas. The 25th percentile, the 50th percentile or the median and the 75th percentile
are also termed quartiles because they divide the data array
into four equally sized quarters.
The xth percentile of the hospital-based results is defined such
that x % of the hospital-based results are smaller or equal to the
xth percentile. For example, if 25 % of the investigated hospitals
report a wound infection rate of 1.5 % or less, then 1.5 % corresponds to the 25th percentile.

See completeness of data

The use of percentiles permits the spread of a distribution to
be stated with the following dimensions; in contrast to range,
these units are not affected by outliers:

Median

nn The interquartile range (IQR) is limited by the 25th and the

The median is variously termed the 50th percentile. The median
splits the distribution in equal halves such that (when ranked)
half of all values are above this value and half are below: Fifty

German Hospital Quality Report 2009 

75th percentile; it encompasses 50 % of all values.
nn The interdecile range is delimited by the 10th and the

90th percentile; it thus contains 80 % of all the values.
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In a plot of a distribution, the IQR is represented as a box in a
box-and-whisker plot.

Quality indicator
A quality indicator allows us to “translate” a quality target such
as “Always perform the first blood gas analysis or pulsoxymetry
within 8 hours after admission of the patient” into a number, i.e. to
quantify it. Not until this has been done is it possible to conclude
the degree to which the medical care at an individual centre (or
in a territory) is distant from a quality target or has achieved the
target. Such quantifications rely on the data gathered on patient
and course of treatment within the scope of inpatient quality assurance. Frequently, the resulting indicator value is a percentage
and will chiefly be referred to as “rate”. For reasons of continuity,
we will stick to the term rate as much as possible. The numerator
of the percentage is the number of patients for whom the quality
target was achieved or not achieved, depending on the objective
of the quality indicator. The denominator is the total number of all
patients who received the treatment in question.

Quality target
A quality target defines the specific requirements placed on the
quality of a medical treatment. The responsible Expert Committees set quality targets for their clinical area. One or several quality indicators can be developed for each quality target.
Based on the indicator values, accurate conclusions can be
made about whether and to what extent centres in the health
care system have achieved the defined quality targets.

The general rule applies that results outside of the reference
range mandate an analysis within the Structured Quality
Dialogue.

Risk adjustment
Risk adjustment is primarily required for quality indicators that
refer to treatment outcomes. For a fair comparison of treatment
outcomes from various hospitals, consideration must be given
to which types of patients had to be cared for. Hospitals that
treat many problem cases cannot be compared with hospitals
whose patients exhibit a more positive risk structure unless an
appropriate basis for comparison has been defined. To create
such a basis for comparison, risk adjustment methods are employed. Here, we distinguish between two types of methods:
nn Stratification
nn Multiple logistic regression

The present quality report provides detailed explanations on
risk adjustment in the chapter of the same name.

Sentinel events, sentinel event indicators
Sentinel event indicators cover very rare, severe events (sentinel
events). Each isolated case represents a discrepancy that mandates an isolated case analysis within the Structured Quality
Dialogue (see chapter “Structured Quality Dialogue”). In the
results table, the term “Sentinel event” is entered under the reference range column for such quality indicators.

Range

Target range

The range of an array of indicator values can be easily derived
using minimum and maximum: The range is variously termed
variance or range. It is the difference between the largest and
the smallest values: R = xmax– xmin

See Reference range

The range is strongly dependent on outliers (extremely large or
extremely small values). This parameter is suited to characterize
how sets of measured values from small sample sizes are scattered; when sample sizes are large, the information content is
correspondingly low.

Reference range

Tolerance range
See Reference range

Trends
Trends are indicated by arrows. An upward arrow indicates that
the quality of care for an indicator showed a positive trend and a
downward arrow indicates a negative trend. A horizontal arrow
indicates that it remained the same, i.e. no statistically significant changes were demonstrated.

The reference range delineates the area a quality indicator must
be in to represent attainably good quality. The reference range
can also be termed the “standard range”.
We differentiate between target ranges and tolerance ranges:
nn Target range: Evidence-based studies are used to define

which result can be interpreted to mean good quality. For
these indicators, a fixed value is set as the reference range limit.
nn Tolerance range: There are several indicators for which no

reliable limit can be set to describe achievable good quality.
Here, the reference range is set such that it delineates
particularly discrepant results. This can be done both using
a fixed value or a percentile (percentile-reference range).
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Results Analysis 2009
Overview of the clinical areas

Cholecystectomy������������������ 14
Carotid artery reconstruction������������ 19
Community-acquired pneumonia����������� 26
Pacemaker implantation��������������� 32
Replacement of pacemaker generator/battery����� 35
Pacemaker revision/system replacement/
removal���������������������� 38
Coronary angiography, percutaneous coronary
intervention (PCI)������������������ 42
Coronary surgery, isolated�������������� 53
Aortic valve surgery, isolated������������� 56
Combined coronary and aortic valve surgery������ 62
Heart transplantation���������������� 65
Lung and heart-lung transplantation��������� 68
Liver transplantation���������������� 70
Living liver donation����������������� 74
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Results 2009

Results Analysis 2009
Overview of the clinical areas

Kidney transplantation��������������� 78
Living kidney donation��������������� 85
Pancreas and pancreas-kidney transplantation����� 91
Obstetrics��������������������� 96
Gynaecological surgery�������������� 100
Breast surgery������������������ 106
Femoral fracture near the hip joint��������� 113
Hip replacement – primary implantation������� 117
Hip replacement – revision and
component exchange��������������� 122
Total knee replacement – primary implantation���� 126
Knee replacement – revision and
component exchange��������������� 132
Nursing: Decubitus prophylaxis����������� 135
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Results 2009

Cholecystectomy
Dr. Doris Voit, Mareike Steen, Federal Expert Committee for Abdominal Surgery

Introduction
Cholelithiasis is the most common
disease of the gallbladder and the bile
ducts. Approx. 15 to 20 % of the population can be said to be gallstone carriers,
with the proportion of women amounting to around two-thirds. Most patients
with gallstones remain asymptomatic
and do not need to be treated.
Characteristic signs of painful gallstones (symptomatic chole
cystolithiasis) include severe pain attacks in the mid- or right
epigastric region lasting for more than 15 minutes that can also
radiate to the back or the right shoulder. Occasionally, this is
associated with nausea and vomiting. Gallstones are primarily
diagnosed by ultrasound examination.
The standard treatment for painful gallstones localised in the
gallbladder consists of the surgical removal of the gallbladder
(cholecystectomy). More than 190,000 such interventions are

performed in Germany every year, with laparoscopic cholecystectomy (removal of the gallbladder by means of what is called
keyhole surgery) being utilised in approx. 90 % of all cases.
The risks of more recent procedures wherein surgical access
is gained by natural orifice transluminal endoscopic surgery
(NOTES), for instance, through the vagina, cannot yet be estimated with certainty. In rare cases, there may even be a rationale and necessity for the removal of painless gallstones when
performed as part of abdominal surgery indicated for other reasons (concurrent cholecystectomy).
During the surgical treatment of cholelithiasis, sometimes
severe complications may occur such as injuries to the biliary
tract or blood vessels. Such complications cannot always be
avoided, even when the performing surgeons have a skilled
command of the operative techniques and give consideration to
all precautionary measures. The frequency of these outcomes
is monitored and analysed within the scope of external quality
assurance.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

Indication

QI 2:

2008
Result

2009
Result

Cases (Numerator | Denominator)

1.4 %

1.4 %

2,474

172,556

Preoperative diagnostics in patients with extrahepatic
cholestasis

96.9 %

97.6 %

11,842

12,135

QI 3:

Obtaining a histological finding

99.2 %

99.3 %

171,257

172,556

QI 4:

Intervention-specific complications …
a: Patients with obstruction of or injury to the common hepatic
duct (CHD)

0.1 %

0.1 %

235

172,556

b: Patients with at least one intervention-specific complication
requiring treatment after laparoscopically initiated surgery

2.5 %

2.4 %

3,776

159,356

a: Patients with at least one general postoperative complication

3.1 %

3.0 %

5,109

172,556

b: Patients with at least one general postoperative complication
after laparoscopically initiated surgery

2.1 %

2.1 %

3,262

159,356

c: Patients with at least one general postoperative complication
after open surgery

14.1 %

14.0 %

1,791

12,810

QI 5:

Trend

General postoperative complications …

QI 6:

Reintervention rate

1.0 %

1.0 %

936

98,134

QI 7:

Mortality

0.5 %

0.5 %

785

169,081
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Cholecystectomy

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

Indication

QI 2:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

≤ 5.0 % (Z)

1,184

46

8

1

A

Preoperative diagnostics in patients with extrahepatic
cholestasis

≥ 95.0 % (Z)

1,072

164

11

1

B

QI 3:

Obtaining a histological finding

≥ 95.0 % (Z)

1,184

27

2

1

A

QI 4:

Intervention-specific complications …
a: Patients with obstruction of or injury to the common hepatic
duct (CHD)

Sentinel event

1,184

194

–

X

C

b: Patients with at least one intervention-specific complication
requiring treatment after laparoscopically initiated surgery

≤ 6.0 % (T)

1,178

61

52

1

B

a: Patients with at least one general postoperative complication

≤ 7.7 % (T;
95th percentile)

1,184

68

99

2

B

b: Patients with at least one general postoperative complication
after laparoscopically initiated surgery

≤ 6.0 % (T;
95th percentile)

1,178

66

73

2

B

c: Patients with at least one general postoperative complication
after open surgery

≤ 33.3 % (T;
95th percentile)

1,082

117

42

1

B

≤ 1.5 % (Z)

1,167

298

9

1

B

Sentinel event

1,182

454

–

X

B

QI 5:

General postoperative complications …

QI 6:

Reintervention rate

QI 7:

Mortality

T = Tolerance range; Z = Target range
In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.
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Cholecystectomy

Services subject to mandatory reporting

Data basis: Cholecystectomy
2008

2009

Reported

Reported

Expected Complete count

Data sets

170,869

172,699

173,823

98.8 %

Hospitals

1,195

1,184

1,164

101.7 %

Looking forward

Basic statistics: Cholecystectomy
2009
Number Proportion
172,556

100.0 %

172,556

100.0 %

2,576

1.5 %

20 – 29 years

11,364

6.6 %

30 – 39 years

17,438

10.1 %

40 – 49 years

29,373

17.0 %

50 – 59 years

31,939

18.5 %

60 – 69 years

32,394

18.8 %

70 – 79 years

32,559

18.9 %

≥ 80 years

14,913

8.6 %

59,943

34.7 %

112,613

65.3 %

38,955

22.6 %

ASA 2: A patient with mild systemic disease

92,108

53.4 %

ASA 3: A patient with severe systemic disease
and functional impairment

38,018

22.0 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

3,265

1.9 %

210

0.1 %

All patients
Age distribution
Number of patients with valid age data
< 20 years

Gender
Male
Female
ASA classification
ASA 1: A normal healthy patient

Cholecystectomies with and without bile duct revision performed based on the diagnosis of a non-malignant disease of
the gallbladder or biliary tract or acute pancreatitis are subject
to mandatory documentation.

ASA 5: A moribund patient

The Federal Expert Committee proposes that concurrent cholecystectomies be reported separately from “original” cholecystectomies. To this purpose, the main intervention should be
documented and, subsequent to this, only a minimal data set
entered. This way, the two different procedures can be logically
delineated from each other.
The Federal Expert Committee moreover proposes to reduce
the documentation expenditure. The experts advocate reducing
the number of quality indicators. For example, this applies to
the indicator “Histology” (QI 3) since here, again, a rate of over
99 % was achieved.
In addition, non-conventional surgical techniques such as
NOTES (e.g. transvaginal or transgastric procedures) should
continue to be routinely included in the data set in order to enable
analysis of the different interventions as part of the evaluation.
Since 2005, cholecystectomy has been the single remaining
clinical area of abdominal surgery that is incorporated into comparative external quality assurance. The Federal Expert Committee deems it recommendable to incorporate further clinical
areas – such as inguinal hernia, pancreas and liver resection
– for evaluating the quality situation in abdominal surgery.

Project leaders at the AQUA Institute
Dr. Doris Voit

Mareike Steen

Members of the Federal Expert Committee for Abdominal Surgery
Prof. Dr. Emilio Dominguez,
Hannover

Jovita Ogasa,
Cologne

Dr. Erich Fellmann,
Berlin

Claudia Oswald-Timmler,
Bad Ditzenbach

Prof. Dr. Peter Hermanek,
Munich

Dr. Harro Schindler,
Weimar

Dr. Matthias Hübner,
Oberursel

Siegfried Speichert,
Euskirchen

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/12n1-CHOL/
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Cholecystectomy
QI 4a: Intervention-specific complications (obstruction or transsection of the CHD)

Intervention-specific complications requiring treatment as a function of
the surgical technique should occur with a rare frequency.

Background of the quality indicator
This quality indicator describes the proportion of patients with obstruction (blockage) or transsection of the bile duct (CHD, common hepatic
duct) resulting from a surgical intervention. In this context, injuries to
the hepatoduodenal ligament (ligamentum hepatoduodenale), where
the main bile duct (ductus hepatocholedochus) is situated, can lead
to morbidity and mortality. Albeit rare, such events constitute severe
intervention-specific complications that are documented by means of
the indicator (Sentinel event).
Whilst at the beginning of the 1990s, the rate of bile duct injuries during
laparoscopic cholecystectomy (removal of the gallbladder by means of
“keyhole surgery”) was higher than that of open surgery, these differences have now been equalised and/or meanwhile even been reversed.
For this reason, laparoscopic cholecystectomy is currently the method of
choice throughout most of the world.
One meta-analysis has reported the general rate of intervention-specific
complications in laparoscopic cholecystectomy to be 1.35 %. However,
it needs to be considered that a comparison is only possible to a limited
extent due to the varying definitions of the complications and the inconsistent documentation periods.

Intervention-specific complications (patients with obstruction
or transsection of the CHD)
Numerator

Patients with occlusion or transsection of the CHD

Denominator

All patients with cholecystectomy

Reference range

Sentinel event

Risk adjustment

No risk adjustment

Indicator ID

220 (previously 64980)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

237

235

Confidence interval

–

–

Total number of cases 170,751

250
225

Evaluating the 2009 results

The Federal Expert Committee classified this quality indicator as category
C and concluded from the results that there is a substantial need for
action within the scope of the Structured Quality Dialogue. This particularly applies to the repeatedly discrepant hospitals.

237

235

2008

2009

200
175
150
125
100
75
50
25
0

Overall, 194 hospitals with at least 20 cases showed discrepancies, 47 of
which had repeatedly discrepant results.
In the Structured Quality Dialogue for 2009 regarding the results from the
year 2008, 131 computationally discrepant hospitals were reported and
all of them were requested to submit a statement. One hospital showed
a qualitative discrepancy for the first time; another one had a qualitative
discrepancy due to improper documentation.

172,556

Aggregate result of all patients

Occlusion or transsection of the CHD

Quality target

Hospital-based results
Statistical population of all hospitals

1,184

Number of hospitals with 0 cases

0

1,126 hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

194 of 1,126

58 hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

0 of 58

250
225

Discrepant hospitals (total)

200
175

193

194

2008

2009

150
125
100
75
50
25
0
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Cholecystectomy
QI 7: Mortality

Quality target

Mortality

Low mortality.

Numerator

Deceased patients

Denominator

Patients with risk class ASA 1 to 3

Reference range

Sentinel event

Risk adjustment

Stratification

Indicator ID

228 (previously 44932)

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

832

785

Confidence interval

–

–

Total number of cases 167,403

169,081

Aggregate result of all patients
1,000
900
800

832

Deceased patients

700

785

600

In 2008, this indicator belonged to the quality indicators with a particular
need for action (C indicators). In 2009, the mortality observed on the
federal level continues to be high. This fact gives particular rise to concern when viewed against the backdrop that this indicator exclusively
included patients with risk classes ASA 1 to 3 (i.e. those tending to have
a lower risk).

400
300
200
100
0
2008

2009

However, one limitation of note in this interpretation is that the result
was also influenced by a change in the triggering system (e.g. it was no
longer linked to the DRG main diagnosis). This means that, for example,
patients with serious underlying diseases (e.g. pancreatic cancer) were
documented. Furthermore, the single-case analysis included patients
who had to undergo another type of intervention (e.g. heart surgery), and
then required longer-term intensive care due to serious complications
and developed an acute stress reaction of the gallbladder (stress cholecystitis) within the setting of their intensive care treatment.

Hospital-based results
Statistical population of all hospitals

1,182

Number of hospitals with 0 cases

2

1,123 hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

451 of 1,123

59 hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

3 of 59

500
477

454

400
Discrepant hospitals (total)

The indicator describes the number of deceased patients among all
patients with risk classes ASA 1 to 3.

Evaluating the 2009 results

500

450

In most clinical trials, analyses of the postoperative results (outcomes)
account for mortality (death rate). In international scientific studies, the
corresponding data on gallbladder removal by “keyhole surgery” (laparoscopic cholecystectomy) fluctuate between 0.04 % and 0.09 % and
between 0.5 % and 0.7 % for open removal through an abdominal incision,
respectively. In German-speaking countries, the mortality for all cholecystectomies is reported to be between 0.1 % and 0.2 %. Any comparison
of these data should consider the fact that the research studies were
based on selected patient groups (potentially on those with a higher mortality risk), whereas the data presented here reflect the actual care situation prevailing in all German hospitals where this surgical procedure is
conducted.

350
300

Viewed in absolute figures, the aggregate result consisting of 785 deceased was slightly lower compared to the previous year (832 patients).
Nevertheless, the numbers need to be subjected to a more sophisticated
analysis: In 2009, 454 hospitals (38.4 %) showed statistically discrepant
results (2008: 477), 255 of which for a repeated time. Apart from 3, all
hospitals showing discrepancies in the year 2009 had at least 20 cases
per year.
The Federal Expert Committee classified this quality indicator as category
B. There is an extended need for action within the scope of the Structured
Quality Dialogue.

250
200
150
100
50
0
2008
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Carotid artery reconstruction
Mareike Steen, Dr. Doris Voit, Federal Expert Committee for Vascular Surgery

Introduction
The carotid artery (arteria carotis) supplies the brain with oxygen and vital
nutrients and is therefore considered

one of the most important blood vessels. If the carotid artery has a narrowing (stenosis) or an occlusion, then the
blood flow to the brain can be restricted
(ischemia) which, in turn, can result in severe consequences
such as stroke (also referred to as apoplexy). The main cause
of stenosis of the carotid arteries is hardening of the arteries
(arteriosclerosis).
Carotid artery reconstruction is a surgical intervention that
eliminates a narrowing of the carotid artery and prevents an impending stroke. The nature of the treatment of a carotid a
 rtery
stenosis depends on the degree of narrowing. In moderate
cases, drug therapy is sufficient; in more severe cases, surgical intervention is required. The data on the degree of stenosis
are documented according to the NASCET method. NASCET
(North American Symptomatic Carotid Endarterectomy Trial) is

the name of a randomised study that determined the degree of
stenosis by angiography (visualisation of blood vessels using an
imaging procedure).
Two different procedures are used to perform surgery on the
carotid artery. In thromboendarterectomy (TEA), the plaques
are removed from the blood vessel to reinstate the blood flow.
Alternatively, the vessel can be dilated with a balloon catheter
and kept permanently patent by implanting a wire mesh tube
(stent). The latter procedure had previously not been the subject of quality assurance in patients with carotid artery stenoses.
When the quality assurance procedure was introduced, there
was a suspicion of treatment deficits, especially with regard
to diagnosis and surgery-related complications. Thus, quality
assurance documentation targets the cornerstones of correct
diagnosis in patients with carotid artery stenosis, with or without symptoms (symptomatic/asymptomatic), strokes with a
time-dependent relation to surgery and death.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Indication in asymptomatic carotid artery stenosis

92.3 %

93.9 %

13,665

14,556

QI 2:

Indication in symptomatic carotid artery stenosis

96.9 %

97.3 %

9,344

9,604

QI 3:

Perioperative strokes or death in asymptomatic carotid
artery stenosis I: Patients without contralateral occlusion or
contralateral stenosis ≥ 75 % (NASCET)

1.2 %

1.5 %

179

12,024

QI 4:

Perioperative strokes or death in asymptomatic carotid artery stenosis II: Patients with contralateral occlusion or with
contralateral stenosis ≥ 75 % (NASCET)

1.9 %

2.6 %

42

1,641

QI 5:

Perioperative strokes or death in symptomatic carotid artery
stenosis I: Patients with a degree of stenosis of ≥ 70 %
(NASCET)

3.0 %

2.8 %

188

6,805

QI 6:

Perioperative strokes or death in symptomatic carotid artery
stenosis II: Patients with a degree of stenosis of 50 to 69 %
(NASCET)

2.9 %

2.9 %

74

2,539

QI 7:

Perioperative strokes or death, risk-adjusted according to
logistic carotid artery score I …
1.1

1.0

2.9 %

2.6 %

a: Ratio of the observed-to-expected rate (O/E)

1.1

1.0

b: Risk-adjusted rate of severe strokes or death

1.7 %

1.4 %

a: Ratio of observed-to-expected rate (O/E)
b: Risk-adjusted rate of perioperative strokes or death
QI 8:

Trend

27,546
722

27,546

Severe strokes or death …
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Carotid artery reconstruction

Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

Indication in asymptomatic carotid artery stenosis

≥ 85.0 % (Z)

521

70

7

1

A

QI 2:

Indication in symptomatic carotid artery stenosis

≥ 90.0 % (Z)

501

30

1

1

A

QI 3:

Perioperative strokes or death in asymptomatic carotid
artery stenosis I: Patients without contralateral occlusion or
contralateral stenosis ≥ 75 % (NASCET)

Not defined

513

–

–

X

X

QI 4:

Perioperative strokes or death in asymptomatic carotid artery stenosis II: Patients with contralateral occlusion or with
contralateral stenosis ≥ 75 % (NASCET)

Not defined

380

–

–

X

X

QI 5:

Perioperative strokes or death in symptomatic carotid artery
stenosis I: Patients with a degree of stenosis of ≥ 70 %
(NASCET)

Not defined

487

–

–

X

X

QI 6:

Perioperative strokes or death in symptomatic carotid artery
stenosis II: Patients with a degree of stenosis of 50 to 69 %
(NASCET)

Not defined

381

–

–

X

X

QI 7:

Perioperative strokes or death, risk-adjusted according to
logistic carotid artery score I …
a: Ratio of observed-to-expected rate (O/E)

≤ 3.0 (T;
95th percentile)

547

56

–

2

A

b: Risk-adjusted rate of perioperative strokes or death

≤ 7.7 % (T;
95th percentile)

547

56

–

2

A

a: Ratio of the observed-to-expected rate (O/E)

≤ 3.4 (T;
95th percentile)

547

45

–

2

A

b: Risk-adjusted rate of severe strokes or death

≤ 4.7 % (T;
95th percentile)

547

45

–

2

A

QI 8:

Severe strokes or death …

T = Tolerance range; Z = Target range
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Carotid artery reconstruction

Services subject to mandatory reporting

Data basis: Carotid artery reconstruction
2008

2009

Reported

Reported

Expected Complete count

Data sets

27,005

27,600

28,282

97.6 %

Hospitals

538

548

555

98.7 %

Looking forward

Basic statistics: Carotid artery reconstruction
2009
Number Proportion
All patients

27,546

100.0 %

27,546

100.0 %

Age distribution
Number of patients with valid age data
< 50 years
50 – 59 years

All open-surgical procedures performed on the extracranial internal carotid artery, the external carotid artery and the common artery with carotid sinus – excluding multiple injuries and
polytrauma – are subject to mandatory documentation.

460

1.7 %

3,120

11.3 %

Within the quality assurance procedure on carotid artery reconstruction, good results have been documented for years. The
quality of care is on a high level and can be described as stable.
There are only some individual hospitals that repeatedly showed
discrepancies that have a need for action. In this context, the
mere sending of written notices to these hospitals within the
scope of the Structured Quality Dialogue is not sufficient. In
these cases, the problems have to be solved by more frequent
personal consultations with the experts.

60 – 69 years

8,153

29.6 %

70 – 79 years

11,595

42.1 %

4,218

15.3 %

18,724

68.0 %

8,822

32.0 %

406

1.5 %

7,504

27.2 %

ASA 3: A patient with severe systemic disease
and functional impairment

18,742

68.0 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

880

3.2 %

14

0.1 %

20,571

74.7 %

Rankin 1: Stroke with no functionally significant
neurological deficit

2,171

7.9 %

Rankin 2: Mild stroke with slight functional deficit
and/or mild aphasia

2,678

9.7 %

Dr. Thomas Eichinger,
Bochum

PD Dr. Gunnar Riepe,
Boppard

Rankin 3: Moderately severe stroke with
significant deficit, but able to walk and/or with
moderately severe aphasia

1,617

5.9 %

Dr. Thomas Noppeney,
Nuremberg

Prof. Dr. Martin Storck,
Karlsruhe

413

1.5 %

Siegfried Speichert,
Euskirchen

Dr. Sabine Ziemer,
Tübingen

≥ 80 years
Gender
Male
Female
ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

ASA 5: A moribund patient
Rankin risk classes (degree of disability)
Rankin 0: No neurological deficit detectable

Rankin 4: Severe stroke, unable to walk without
assistance and/or global aphasia
Rankin 5: Incapacitating stroke: The patient is
bedridden and/or confined to a wheelchair

The results of the Structured Quality Dialogue for the procedural
year 2008 confirm the positive record: Of the 267 computationally discrepant hospitals, only 22 turned out to be qualitatively
discrepant in the end; 6 of these for the first time. Given that the
procedure has been in existence for several years, one must,
however, question why 16 hospitals showed discrepancies due
to documentation errors.
In that it did not document catheter-supported stenting procedures, the current QA module has ignored a major clinical area.
Currently, it is not known whether structural requirements positively impact outcome quality in this clinical area. Therefore,
the Federal Expert Committee recommends that the module
be further developed to include stenting, where both sectors
(outpatient and inpatient) should be given equal consideration.

Project leaders at the AQUA Institute

96

0.3 %

Mareike Steen

Dr. Doris Voit

Members of the Federal Expert Committee for Vascular Surgery

Prof. Dr. Gernold Wozniak,
Bottrop
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/10n2-KAROT/
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Carotid artery reconstruction
QI 1: Indication in asymptomatic carotid artery stenosis

Indication in asymptomatic carotid artery stenosis
Numerator

Patients with a degree of stenosis ≥ 60 % (NASCET)

Denominator

All patients with asymptomatic carotid artery stenosis (indication
group A), excluding carotid artery surgery under special circumstances (indication group C)

Reference range

≥ 85.0 % (target range)

Risk adjustment

Risk-standardised case constellation

Indicator ID

603 (previously 9556)

The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

92.3 %

93.9 %

Confidence interval

91.9 – 92.8 %

93.5 – 94.3 %
14,556

Aggregate result of all patients

90 %
Degree of stenosis ≥ 60 % in 
asymptomatic carotid artery stenosis

This indicator describes compliance with the indication for carotid artery
reconstruction in asymptomatic carotid artery stenosis, i.e. carotid a
 rtery
stenosis that is mostly without symptoms. It tests whether a surgery
was performed only when justified by the presence of risk factors in the
patient. Surgery instead of conservative (drug) treatment is only justified
in the following situation: The patient must benefit from the intervention,
i.e. the intervention must reduce their risk of suffering a stroke. Additionally, the probability that during or after surgery severe complications
might occur must be lower than the risk of a stroke without surgical intervention.
These aspects have been investigated in several international randomised
controlled trials. The results of these studies allowed recommendations
to be issued that are based on the best possible scientific methodology
(level of evidence Ia). According to these recommendations, an asymptomatic carotid artery stenosis should be treated surgically whenever the
degree of stenosis is at least 60 % by NASCET criteria. The NASCET group
defined the degree of stenosis in its study as follows: The internal vessel
lumen is measured at the narrowest point of the internal carotid artery by
angiography and compared with the lumen of an area where the vessel
walls run parallel to each other again. Other diagnostic methods deliver
deviating values which have to be adjusted appropriately.

100 %

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

521

Number of hospitals with 0 cases

26

241 hospitals with ≥ 20 cases

*

*

100 %
90 %
Degree of stenosis ≥ 60 % in
asymptomatic carotid artery stenosis

In asymptomatic carotid artery stenosis, only stenoses with a degree of
stenosis ≥ 60 % (NASCET) should receive surgery.

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.

Total number of cases 14,206

Quality target

80 %
70 %

*

60 %
50 %
40 %

*

30 %
20 %
10 %
0%

2008
Median

95.6 %

Range

60.9 – 100.0 %

2009

Number of computationally 13 of 241
discrepant hospitals

280 hospitals with 1 to 19 cases
Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 57 of 280
discrepant hospitals
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Evaluating the 2009 results
In 2009, the year under report, 14,556 patients with asymptomatic
carotid artery stenosis underwent a carotid artery reconstruction. A
degree of stenosis of ≥ 60 % was present in 93.9 % of these patients
(n=13,665). Thus, the indication in 2009 was rendered more critically
than in the previous year (92.3 %) – a welcome trend.
Overall, 70 of the 521 hospitals reported results located outside of the
reference range. The proportion of statistically discrepant hospitals was
13.4 % and is thus somewhat lower than the previous year’s proportion
(15.8 % or 80 out of 505 hospitals). Eighteen hospitals that had reported
discrepant results in the previous year also delivered values outside of
the reference range in 2009. In 2009, 52 hospitals had reported discrepant results for the first time. Sixty-two hospitals whose results for 2008
were outside of the reference range were able to improve their healthcare
and no longer reported discrepant results for the procedural year under
report here. 13 hospitals with at least 20 cases (5.4 % of these hospitals)
and 57 hospitals with 1 to 19 cases (20.4 %) reported results outside of
the reference range.
A more marked improvement was established with regard to the range of
the results: The lowest rate of hospitals with at least 20 cases (n = 227)
was still at 34.1 % in 2008 but by 2009 (n = 241) it was 60.9 %. Overall,
it can be stated that the care situation remained stable on a high level
and showed significant improvement over the previous year. There is still
need for action at individual hospitals.
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Carotid artery reconstruction
QI 2: Indication in symptomatic carotid artery stenosis

Quality target

Indication in symptomatic carotid artery stenosis

In symptomatic carotid artery stenosis, only stenoses with a degree of
stenosis ≥ 50 % (NASCET) should receive surgery.

Numerator

Patients with a degree of stenosis ≥ 50 % (NASCET)

Denominator

Patients with symptomatic carotid artery stenosis, elective (indication group B), excluding carotid artery surgery under special
circumstances (indication group C)

Background of the quality indicator

Reference range

≥ 90.0 % (target range)

Risk adjustment

Risk-standardised case constellation

Indicator ID

604 (previously 9559)

The data on the degree of stenosis for this indicator are likewise based
on the NASCET criteria and must be adjusted thereto if other diagnostic
methods are employed.

Evaluating the 2009 results
In 2009, elective carotid artery reconstruction was performed in 9,604
patients with symptomatic carotid artery stenosis. In 97.3 % of these
patients (n = 9,344), the degree of stenosis was ≥ 50 % (NASCET). In the
previous year, the overall rate was slightly lower, namely 96.9 %, indicating that a positive trend can be registered. Given that the results have
been on a very high level since commencement of mandatory documentation (no rate was less than 95.3 %), the care situation can be assessed
as good.
The wide range of the 2008 results (40.9 to 100 % for hospitals with at
least 20 cases) demands that special attention be paid to the trend the
results of this indicator follow. For the procedural year 2009, the minimum value of the hospitals with at least 20 cases (n = 184) was 80 %. This
is a clear improvement over the previous year, i.e. the measures taken
were successful. Likewise, the range of the results from hospitals with 1
to 19 cases (n = 317) ranging from 66.7 to 100 % was well above the rate
of the previous year (0 to 100 %).
In 2009, 30 hospitals reported computationally discrepant values. This
corresponds to a rate of 6 % (2008: 7.1 % and/or 35 of 495 hospitals).
Four of these hospitals had already reported discrepant values the year
before. In 31 hospitals whose results were outside of the reference range
in 2008, the care situation had improved, i.e. their 2009 results were
within the target range.

The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

96.9 %

97.3 %

Confidence interval

96.6 – 97.3 %

97.0 – 97.6 %

Total number of cases 9,330

9,604

Aggregate result of all patients
100 %
90 %
Degree of stenosis ≥ 50 % in
symptomatic carotid artery stenosis

Not until the patient shows a degree of stenosis of at least 50 % is the
surgical intervention proven to confer more benefit than drug treatment.
For patients with a degree of stenosis between 50 and 69 %, the risk of
a patient suffering a stroke within five years after surgery is reduced by
4.6 %. If a carotid artery stenosis is present with a degree of stenosis of
at least 70 %, the absolute risk reduction is 16 %.

Unless specified otherwise, all numbers refer to the year 2009.

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

501

Number of hospitals with 0 cases

46

184 hospitals with ≥ 20 cases

*

*

100 %
90 %
Degree of stenosis ≥ 50 % in
symptomatic carotid artery stenosis

For symptomatic carotid artery stenosis, as well, results are available
from large randomised studies investigating the indication for surgical
therapy (level of evidence Ia). Accordingly, the rationale for carotid artery
reconstruction depends on the degree of stenosis. If the degree of stenosis
is < 30 % (NASCET), the complication risk for the patient is greater than
the risk of suffering a stroke over the natural clinical course and/or on
conservative (drug) therapy; hence, surgery should be refrained from in
these cases, a contraindication is present.

*

80 %
70 %
60 %
50 %

*

40 %
30 %
20 %
10 %
0%

2008
Median

98.1 %

Range

80.0 – 100.0 %

2009

Number of computationally 7 of 184
discrepant hospitals

317 hospitals with 1 to 19 cases
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Median

100.0 %

Range

66.7 – 100.0 %

Number of computationally 23 of 317
discrepant hospitals

German Hospital Quality Report 2009

24

Results 2009

Carotid artery reconstruction
QI 3: Perioperative strokes or death in asymptomatic carotid artery stenosis I

Perioperative strokes or death in asymptomatic carotid artery
stenosis I: Patients without contralateral occlusion or contra
lateral stenosis ≥ 75 % (NASCET)
Numerator

Patients with perioperative strokes or death

Denominator

All patients with asymptomatic carotid artery stenosis with a
degree of stenosis ≥ 60 % without contralateral occlusion or
contralateral stenosis ≥ 75 %, excluding carotid artery surgery
under special circumstances (indication group C)

Reference range

Not defined

Risk adjustment

Risk-standardised case constellation

Indicator ID

605 (previously 9563)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

1.2 %

1.5 %

Confidence interval

1.0 – 1.4 %

1.3 – 1.7 %

Total number of cases 11,558

12,024

Aggregate result of all patients

Perioperative strokes or death in
asymptomatic carotid artery stenosis I

6%
5%

Asymptomatic stenosis without contralateral findings: Reasonably low
rate of perioperative strokes or death.

Background of the quality indicator
Carotid artery reconstruction is a therapeutic procedure for severe stenosis
(narrowing of a vessel). At the same time, it can be regarded as a preventative measure against stroke. However, if the surgical intervention
leads to exactly as many complications in the form of strokes or death as
would occur over the natural course and/or on drug treatment, it makes
no sense to submit patients to the burdens of surgery. Particularly in
the perioperative setting, i.e. if there is a time-dependent relation to the
intervention, the frequency of strokes and death must not be greater than
would be expected without surgical intervention.
In asymptomatic patients with a carotid artery stenosis of at least 60 %
in whom neither an occlusion nor a narrowing of at least 75 % is present
in the vessel segment running along the other side of the body (contralateral carotid artery stenosis), the rate of perioperative strokes or death
must be less than 3 %. Only under those circumstances is a carotid artery
reconstruction beneficial and thereby justified. At this juncture, too, all
data refer to the degree of stenosis defined by the NASCET method.

4%

Evaluating the 2009 results

3%

In 2009, approx. 12,000 patients with asymptomatic carotid artery stenosis with a degree of stenosis of at least 60 % and without a contralateral
occlusion or with a contralateral stenosis with a degree of stenosis of
at least 75 % underwent a carotid artery reconstruction. A total of 179
(1.5 %) of them suffered a perioperative stroke or died.

2%
1%
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

513

Number of hospitals with 0 cases

34

198 hospitals with ≥ 20 cases

*

12 %

Perioperative strokes or death in
asymptomatic carotid artery stenosis I

Quality target

10 %

*

Since mandatory documentation was introduced in the year 2003, this
rate has improved continually (2003: 2.0 %; 2004: 1.7 %; 2005: 1.4 %;
2006: 1.3 %; 2007: 1.3 %; 2008: 1.2 %). Hence, the procedural year 2009
(1.5 %) was the first time that the aggregate result worsened. However,
the difference to the previous year is not significant and the result is
clearly located within the reference range.
The range of the results of the hospitals with at least 20 cases (n = 198) is
between 0 and 9.8 %. Thus, a mild improvement over the previous year’s
values can be registered (2008: 0 % to 12.0 % in n = 190). As such, the
maximum value of the hospitals with 1 to 19 cases was 100 % for the year
2009, whereas this value was 33.3 % in 2008.

8%
6%
4%
2%

*

0%

2008
Median

0.0 %

Range

0.0 – 9.8 %

*

2009

Number of computationally –
discrepant hospitals

Given the reference range of < 3 % (target range) that applied up to the
end of procedural year 2007, 74 hospitals would have reported discrepant
results, 13 of them would have already had results outside of the reference range in 2008. However, this indicator is no longer recommended
for the Structured Quality Dialogue because the quality indicators QI 7
and QI 8 are more comprehensive and because their risk adjustment
allows a more powerful between-hospital comparison. Nevertheless, the
present indicator continues to be suited to test the diagnosis for asymptomatic carotid artery stenosis.
Overall, the quality of care can be assessed as good.

315 hospitals with 1 to 19 cases
Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally –
discrepant hospitals
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Carotid artery reconstruction
QI 7b: Perioperative strokes or death, risk-adjusted according to logistic carotid artery score I

Quality target
Reasonably low rate of perioperative strokes or death.

Perioperative strokes or death, risk-adjusted according to
logistic carotid artery score I
Risk-adjusted rate of severe strokes or death (total *O/E)

Carotid artery reconstruction is a therapeutic procedure indicated for
both severe stenosis and as a preventative measure against stroke. However, if the surgical intervention leads to exactly as many complications
in the form of strokes or death as would occur over the natural course
and/or on drug treatment, it makes no sense to submit patients to the
burdens of surgery. Irrespective of the quality of the intervention performed, patient-related factors impacting the occurrence of a stroke are
also decisive within the setting of carotid artery reconstruction. These
factors must be considered to enable a fair comparison among hospitals.
Therefore, a risk adjustment model was used to determine the expected
rate of strokes and death with a direct time-dependent relation to the
surgery (perioperative). The following aspects were accounted for as risk
factors (carotid artery score I): Patient age, indication group (asymptomatic or symptomatic stenosis or carotid artery surgery under special circumstances), preoperative degree of severity of the deficit (classification
according to Rankin), ASA classification (American Society of Anaesthesiologists) as well as the presence of ulcerated plaques or a contralateral
stenosis with a degree of stenosis of at least 75 % (NASCET). The rate
of occurrences expected (E) due to the risk structure is put in a ratio to
the rate of observed (O) perioperative strokes and death (O/E). Multiplying this ratio by the overall rate (overall * O/E) observed nationwide
produces a risk-adjusted rate based on which the results from hospitals
can be compared with each other independently of the risk structures of
their patients.

Reference range

≤ 7.74 % (tolerance range, 95th percentile)

Risk adjustment

Logistic regression

Indicator ID

11705 (previously 68415)

Unless specified otherwise, all numbers refer to the year 2009.
The algorithm was adjusted in comparison with the previous years. Since this was also
applied to the results for the procedural year 2008, the values for 2008 and 2009 can
be regarded as comparable.

Case-based results (patients)
2008

2009

Aggregate result

2.9 %

2.6 %

Confidence interval

–

–

Total number of cases 26,961

10 %
9%

Since no evidence-based reference range can be employed for evaluating
the results, it was decided that all hospitals whose results exceeded the
95th percentile should take part in the Structured Quality Dialogue. Thus,
the reference range for the risk-adjusted rate was set at ≤ 7.7 %. A total
of 56 hospitals reported discrepant results, 15 of which had already done
so in 2008. Thirty-five hospitals who took part in the Structured Quality
Dialogue because of their results in 2008, were conformant in 2009.

7%
6%
5%
4%
3%
2%

0%
2008

2009

Hospital-based results
Statistical population of all hospitals

547

Number of hospitals with 0 cases

0

363 hospitals with ≥ 20 cases
30 %
25 %
Risk-adjusted rate of perioperative
strokes or death

The care situation can be defined as stable and, apart from a few individual, repeatedly discrepant hospitals, deemed to be of high quality. The
positive trend is not reflected in the range of results in hospitals with at
least 20 cases. Thus, the maximum value of 15.9 % for these hospitals in
2008 (n = 353) rose to 23.7 % in 2009 (n = 363). For the hospitals with 1
to 19 cases, the maximum value dropped markedly.

8%

1%

Evaluating the 2009 results
In 2009, more than 27,000 patients underwent a carotid artery reconstruction. The average risk-adjusted rate of strokes and death with a
time-dependent relation to surgery was 2.6 % for the procedural year
2009. Thus, a significant improvement over the previous year (2.9 %) was
achieved.

27,546

Aggregate result of all patients

Risk-adjusted rate of perioperative
strokes or death

Background of the quality indicator

Statistical population All patients with complete documentation on carotid artery
score I

*

20 %

*

15 %
10 %
5%

*

0%

2008
Median

2.2 %

Range

0.0 – 23.7 %

*

2009

Number of computationally 19 of 363
discrepant hospitals

184 hospitals with 1 to 19 cases
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Median

0.0 %

Range

0.0 – 52.6 %

Number of computationally 37 of 184
discrepant hospitals
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Community-acquired pneumonia
Dr. Klaus Richter, Anja Klingenberg, Federal Expert Committee for Pneumonia

Introduction
Pneumonia is not only classified by the
nature of the pathogen causing the disease, but also according to whether the
patient acquired it outside of the hospital (community-acquired) or during a
hospital stay (nosocomial). The question
as to the place of disease contraction
is critical for choosing the type of examination and treatment.
Community-acquired pneumonia is the most common infection-induced cause of death in Germany. An increased mortality

rate can be caused by inadequate treatment of pneumonia. To
measure the quality of care and, as appropriate, initiate steps
to improve it, pneumonia has been included in the services
subject to mandatory documentation and has been monitored
by external quality assurance since 2005. In Germany, approx.
230,000 patients with community-acquired pneumonia are
treated annually in an inpatient setting. About 13 % of these inpatients treated die during their hospital stay. The collection of
quality indicators provides insights into the quality of care and
aims to contribute to their optimisation.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

2008
Result

2009
Result

Cases (Numerator | Denominator)

Trend

First blood gas analysis or pulse oximetry within 8 hours
after hospitalisation …
a: All patients receiving the appropriate test

89.8 %

93.3 %

214,449

229,796

b: Patients who received the appropriate test and were not
admitted from another hospital

90.0 %

93.5 %

205,526

219,792

c: Patients receiving the appropriate test and were admitted
from another hospital

86.3 %

89.2 %

8,923

10,004

QI 2:

Antimicrobial therapy: Patients with antimicrobial therapy
within the first 8 hours after hospitalisation

92.2 %

93.5 %

193,335

206,709

QI 3:

Early mobilisation: Within the first 24 hours after
h
 ospitalisation …
a: Patients with risk class 1 (CRB-65 score) with early mobilisation who are neither on mechanical ventilation nor chronically
bedridden

91.2 %

93.1 %

28,347

30,463

b: Patients with risk class 2 (CRB-65 score) with early mobilisation who are neither on mechanical ventilation nor chronically
bedridden

83.4 %

86.4 %

93,597

108,289

Not comparable

96.2 %

188,141

195,541

a: Patients with risk class 2 (CRB-65 score)

Not comparable

93.8 %

19,550

20,844

b: Patients with risk class 3 (CRB-65 score)

Not comparable

96.1 %

2,403

2,500

QI 4:

Clinical monitoring of CRP/PCT

QI 5:

Verification of the diagnostics/therapy in patients without drop
in CRP/PCT levels within the first 5 days after admission …

QI 6:

Patients with completely measured clinical stability criteria
at discharge

73.2 %

81.5 %

119,943

147,261

QI 7:

Patients who meet at least 6 of 7 clinical stability criteria at
discharge

98.2 %

98.7 %

118,372

119,943

QI 8:

Hospital mortality …
12.9 %

12.1 %

26,177

215,988

b: Deceased patients with risk class 1 (CRB-65 score)

2.9 %

2.6 %

930

35,803

c: Deceased patients with risk class 2 (CRB-65 score)

12.9 %

12.3 %

20,190

164,678

d: Deceased patients with risk class 3 (CRB-65 score)

34.1 %

32.6 %

5,057

15,507

a: All deceased patients

For explanations on the table, see next page.
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Community-acquired pneumonia

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

First blood gas analysis or pulse oximetry within 8 hours
after hospitalisation …
a: All patients receiving the appropriate test

≥ 95.0 % (Z)

1,348

541

303

3

B

b: Patients who received the appropriate test and were not
admitted from another hospital

Not defined

1,342

–

–

X

X

c: Patients receiving the appropriate test and were admitted
from another hospital

Not defined

1,182

–

–

X

X

≥ 85.5 % (T;
10th percentile)

1,340

172

231

2

B

a: Patients with risk class 1 (CRB-65 score) with early mobilisation who are neither on mechanical ventilation nor chronically
bedridden

≥ 82.1 % (T;
10th percentile)

1,268

139

83

2

A

b: Patients with risk class 2 (CRB-65 score) with early mobilisation who are neither on mechanical ventilation nor chronically
bedridden

≥ 71.8 % (T;
10th percentile)

1,326

158

242

2

A

QI 4:

Clinical monitoring of CRP/PCT

≥ 91.2 % (T;
10th percentile)

1,342

158

159

2

A

QI 5:

Verification of the diagnostics/therapy in patients without drop
in CRP/PCT levels within the first 5 days after admission …
a: Patients with risk class 2 (CRB-65 score)

≥ 95.0 % (Z)

1,270

403

79

3

A

b: Patients with risk class 3 (CRB-65 score)

≥ 95.0 % (Z)

867

74

16

1

A

QI 6:

Patients with completely measured clinical stability criteria
at discharge

≥ 95.0 % (Z)

1,327

791

587

3

B

QI 7:

Patients who meet at least 6 of 7 clinical stability criteria at
discharge

≥ 95.0 % (Z)

1,303

84

17

1

A

QI 8:

Hospital mortality …
a: All deceased patients

≤ 18.3 % (T;
90th percentile)

1,346

143

135

2

A

b: Deceased patients with risk class 1 (CRB-65 score)

≤ 6.5 % (T;
90th percentile)

1,284

149

21

1

A

c: Deceased patients with risk class 2 (CRB-65 score)

≤ 18.5 % (T;
90th percentile)

1,338

144

111

2

A

d: Deceased patients with risk class 3 (CRB-65 score)

≤ 50.0 % (T;
90th percentile)

1,226

171

34

1

A

QI 2:

Antimicrobial therapy: Patients with antimicrobial therapy
within the first 8 hours after hospitalisation

QI 3:

Early mobilisation: Within the first 24 hours after
h
 ospitalisation …

T = Tolerance range; Z = Target range
In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.
The risk adjustment of certain indicators (QI 2, 3, 5, 8) was performed using the CRB-65
score, which accounts for criteria like pneumonia-induced disorientation, spontaneous
respiratory rate ≥ 30/min, blood pressure ≤ 60 mmHg diastolic or < 90 mmHg systolic and
age ≥ 65 years. Each criterion is assigned one risk point.

© 2010 AQUA Institute GmbH

Since 2008, QI 2-8 has generally stopped considering patients in whom antimicrobial
therapy has been rejected or discontinued with the consent of the affected persons and/
or their relatives due to the severity of the patient’s underlying disease (with unfavorable
prognosis).
CRP = C-reactive protein; PCT = Procalcitonin
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Community-acquired pneumonia

Services subject to mandatory reporting

Data basis: Community-acquired pneumonia
2008

2009

Reported

Reported

Expected Complete count

Data sets

211,814

229,948

236,128

97.4 %

Hospitals

1,375

1,350

1,371

98.5 %

Looking forward

Basic statistics: Community-acquired pneumonia
2009
Number Proportion
229,796

100.0 %

229,796

100.0 %

< 30 years

5,150

2.2 %

30 – 39 years

6,282

2.7 %

All patients
Age distribution
Number of patients with valid age data

40 – 49 years

11,681

5.1 %

50 – 59 years

18,297

8.0 %

60 – 69 years

31,798

13.8 %

70 – 79 years

62,689

27.3 %

80 – 89 years

74,934

32.6 %

≥ 90 years

18,965

8.3 %

Male

127,341

55.4 %

Female

102,455

44.6 %

Risk class 0

37,086

16.1 %

Risk class 1

119,294

51.9 %

Risk class 2

55,718

24.3 %

Risk class 3

11,865

5.2 %

Risk class 4

5,833

2.5 %

Gender

CRB-65 risk classes

Project leaders at the AQUA Institute
Dr. Klaus Richter

Documentation is mandatory for patients who are at least
18 years old and have been admitted to hospital with communityacquired pneumonia. Additional diagnoses suggesting weakness of the immune system or nosocomial pneumonia trigger
exclusion from the mandatory documentation requirement.

Anja Klingenberg

In the clinical area of “Community-acquired pneumonia”, the
care situation in Germany was good overall in the year under
report, 2009, and has continued to improve over the previous
year.
The Federal Expert Committee reserves the right to adapt the
indicator set now and in the future in order to adapt it as changing circumstances dictate. For instance, over the past years, the
Federal Expert Committee has successfully further developed a
variety of indicators. As an example, it could be shown based
on previous indicators that there was neither an indiscriminate
transferral of patients to nursing homes nor that the introduction of the DRG system led to a worsening of healthcare. Indicators not anticipated to show further changes (e.g. “PEEP” as
indicator of pressure ventilation) are no longer collected by the
quality assurance procedure.
In the estimation of the Federal Expert Committee, the collection of data on quality assurance has led to wide-ranging structural and procedural improvements in patient care by implementing the recommendations of the applicable S3 guideline.
Particularly against this backdrop, the Federal Expert Committee sees need for action in the further development of guidelines that specifically concern the care of elderly patients and/
or patients receiving palliative care in whom a treatment deficit
is suspected.
Nevertheless, the Federal Expert Committee emphasises that
the care of patients cannot be further optimised unless pre- and
post-hospitalisation care is incorporated into the quality assurance procedure in the future.

Members of the Federal Expert Committee for Pneumonia
Dr. Ingrid Berwanger,
Freiburg

PD Dr. Richard Strauß,
Erlangen

Dr. Beate Demme,
Wuppertal

Christiane Tenbensel,
Dortmund

Gudrun Kasiske,
Meerbusch

Prof. Tobias Welte,
Hannover

Prof. Jürgen Pauletzki,
Freiburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/PNEU/
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Community-acquired pneumonia
QI 1a: First blood gas analysis or pulse oximetry

The first blood gas analysis or pulse oximetry is always performed within
8 hours after admission.

Background of the quality indicator
Depending on the degree of severity, pneumonia can lead to a suboptimal
concentration of oxygen in the blood (hypoxemia) that requires therapy.
This markedly increases the risk of dying. By measuring the oxygen saturation in the blood when the patient is admitted, the treating doctor gains
information about the severity of the disease and about which therapeutic
measures are necessary. By measuring the oxygen concentration in the
blood, even hypoxemic states can be detected that are not yet identifiable in the patient’s clinical picture.
The oxygen concentration in the blood can be measured by blood gas
analysis or by pulse oximetry. Such baseline testing is of fundamental
importance and can be performed with minimal time expenditure and
financial outlay. Testing should be carried out within the first 8 hours after
hospitalisation so that the appropriate measures can be taken at an early
stage. The requirement is that this testing is done in all patients who are
admitted to hospital with pneumonia. This not only applies to acutely
ill patients who are admitted to hospital for the first time, but also to
patients who are transferred from another hospital for further treatment.

Evaluating the 2009 results
On the positive side, the overall rate of patients in whom the aforementioned baseline testing was performed within 8 hours after admission
significantly increased by 3.5 % (from 89.8 % to 93.3 %) over the previous year. Thus, the improvement trend of the previous years is holding
(2007: 84.1 %, 2008: 89.8 %). Nevertheless, the overall rate of 93.3 %
still remains below the reference range of 95 %. There are large betweenhospital differences. Computationally discrepant hospitals shall be required to submit a statement as part of the Structured Quality Dialogue.
This particularly applies to those hospitals who did not document any
blood gas analyses, although the guideline has been requiring this for the
last five years.

First blood gas analysis or pulse oximetry
Numerator

Patients in whom the first blood gas analysis or pulse oximetry
was performed within the first 8 hours after hospitalisation

Denominator

All patients

Reference range

≥ 95.0 % (target range)

Risk adjustment

No risk adjustment

Indicator ID

2005 (previously 68123)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

89.8 %

93.3 %

Confidence interval

89.7 – 89.9 %

229,796

Aggregate result of all patients
100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,348

Number of hospitals with 0 cases

2

1,244 hospitals with ≥ 20 cases

Blood gas analysis or pulse oximetry
within 8 h after admission

*

*

100 %
90 %

The Federal Expert Committee nevertheless rates the overall result
achieved as a further, marked improvement. The initial oxygen measurement has become widely accepted and this has led to both structural and
medical improvements in care. This extremely positive trend is primarily
attributable to the fact that the state associations held intensive Structured Quality Dialogues on the matter.

93.2 – 93.4 %

Total number of cases 211,708

Blood gas analysis or pulse oximetry
within 8 h after admission

Quality target

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

96.3 %

Range

2.5 – 100.0 %

*

2009

Number of computationally 484 of 1,244
discrepant hospitals

104 hospitals with 1 to 19 cases
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Median

90.0 %

Range

0.0 – 100.0 %

Number of computationally 57 of 104
discrepant hospitals
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Community-acquired pneumonia
QI 2: Antimicrobial therapy

Quality target

Antimicrobial therapy
Numerator

Patients with antimicrobial therapy within the first 8 hours after
hospitalisation

Denominator

All patients not admitted from another hospital (exclusion:
Patients with documented discontinuation of treatment)

Reference range

≥ 85.47 % (tolerance range; 10th percentile)

Risk adjustment

Stratification

Indicator ID

2009 (previously 68897)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

92.2 %

93.5 %

Confidence interval

92.0 – 92.3 %

93.4 – 93.6 %

Total number of cases 188,103

206,709

Background of the quality indicator
Antimicrobial therapy should be initiated as early as possible since any
delay in the commencement of therapy is associated with elevated mortality (death rate). A number of studies have demonstrated improved
chances for survival when antimicrobial therapy is initiated within the
first 4 hours. The Federal Expert Committee for Pneumonia prescribes 8
hours after admission as the maximum time span in which antimicrobial
therapy should commence.

Evaluating the 2009 results
Compared to the previous year, the overall rate rose by 1.3 % to 93.5 %.
This result indicates an overall good quality of care. Striking is the large
range of the results which is likely caused by hospitals who mainly provide palliative care. Hospitals with computationally discrepant results for
the above indicator should explain the reasons for their low therapy rate
and/or their delay in initiating antimicrobial therapy in the Structured
Quality Dialogue. Moreover, it is notable that the number of hospitals
not documenting any antimicrobial therapy within the first 8 hours has
increased.

Aggregate result of all patients
100 %
90 %
80 %
Antimicrobial therapy (patients
not from another hospital)

Antimicrobial therapy is frequently given within the first 8 hours after hospitalisation.

70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,340

Number of hospitals with 0 cases

10

1,226 hospitals with ≥ 20 cases

*

*

100 %
90 %
Antimicrobial therapy (patients
not from another hospital)

80 %
70 %
60 %
50 %

*

*

40 %
30 %
20 %
10 %
0%

2008
Median

94.6 %

Range

48.7 – 100.0 %

2009

Number of computationally 122 of 1,226
discrepant hospitals

114 hospitals with 1 to 19 cases
Median

89.5 %

Range

0.0 – 100.0 %

Number of computationally 50 of 114
discrepant hospitals
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QI 6: Determining clinical stability criteria at discharge

Quality target

Determining clinical stability criteria

All clinical stability criteria are always measured prior to discharge.

Numerator

Patients with completely measured clinical stability criteria at
discharge

Denominator

Patients with defined discharge reasons (for details, see federal
assessment) excluding patients with documented treatment
discontinuation

Patients who are not clinically stable when discharged from inpatient
treatment have a higher mortality risk. These patients are also rehospitalised for the same disease with a greater frequency. Moreover, they more
rarely achieve the same pre-disease activity level

Reference range

≥ 95.0 % (target range)

Risk adjustment

Risk-standardised case constellation

Indicator ID

2028 (previously 68914)

Measurement of the seven stability criteria – mental state, stable eating
status, heart rate, temperature, blood pressure, respiratory rate and oxygen
saturation – prior to discharge is therefore to be regarded as an indispensible diagnostic step.

The 2008 results are based on comparable mathematical principles.

Background of the quality indicator

This indicator examines the proportion of patients in whom the relevant
clinical stability criteria were measured and documented completely prior
to discharge.

Unless specified otherwise, all numbers refer to the year 2009.

Case-based results (patients)
2008

2009

Aggregate result

73.2 %

81.5 %

Confidence interval

73.0 – 73.4 %

81.3 – 81.7 %

Total number of cases 133,959

147,261

Aggregate result of all patients
100 %
90 %

The overall rate of patients in whom the relevant clinical stability c riteria
were measured completely prior to discharge increased by 8.3 % compared to 2008, but, at 81.5 %, this rate still remains outside the reference
range. According to the detailed presentation of the federal assessment,
mental state, stable eating status, heart rate, temperature and blood
pressure were measured 99 – 100 % of the time. The rates for measurements of respiratory rate and oxygen saturation were far lower. Nevertheless, here as well, there was a trend toward constant improvement taking
place over the years (measuring the spontaneous respiratory rate: 2007:
84.9 %, 2008: 87.7 %, 2009: 91.4 %; oxygen saturation: 2007: 68.7 %,
2008: 77.2 %, 2009: 84.7 %).

80 %

Given the fact that the target value was not achieved in the overall rate
and that a high between-hospital variability exists, there is still a need for
action. The Structured Quality Dialogue held with the affected hospitals
should address discrepancies and develop improvement options.

Determining clinical stability criteria
at discharge

Evaluating the 2009 results

70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,327

Number of hospitals with 0 cases

23

1,214 hospitals with ≥ 20 cases

Overall, the Federal Expert Committee sees great progress. However, the
quality target has still not been achieved, particularly with regard to oxygen
saturation measurements.

90 %
Determining clinical stability criteria
at discharge

*

*

100 %

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

91.5 %

Range

0.0 – 100.0 %

*

2009

Number of computationally 726 of 1,214
discrepant hospitals

113 hospitals with 1 to 19 cases
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Median

87.5 %

Range

0.0 – 100.0 %

Number of computationally 65 of 113
discrepant hospitals
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Pacemaker implantation
Dr. Beatrice Moreno, Carina Jacob, Federal Expert Committee for Pacemakers

Introduction
After meticulous diagnostics and exclusion of reversible causes, cardiac
dysrhythmia manifest as too slow a heartbeat, called bradycardia, can necessitate
the implantation of a pacemaker. These
kinds of electrical “pacing systems” are
implanted in order to reduce the patients’
disease-specific symptoms, which can extend to fainting spells
and loss of consciousness, or to prevent life-threatening states
(“prognostic indication”). A new area of application for pacemakers is the advanced pumping weakness of the heart (heart
failure), in which the two main chambers and/or a number of
wall segments of the left chamber no longer work in synchrony.
This form of cardiac dysrhythmia can also be treated by electrical
stimulation (cardiac resynchronisation therapy). The decision for
pacemaker treatment (indication) should be taken in compliance
with the guidelines. To minimise the documentation effort, the
quality of the pacemaker therapy is tested in three separate modules (implantation/generator-battery replacement/revision).
Since 2000, the collected data sets additionally serve the func-

tion of a pacemaker registry that provides information about the
care situation in Germany on an annual basis (www.pacemakerregister.de). The quality indicators in the “Implantation” module
highlight the care situation with respect to various criteria:
nn Guideline-compliant indication for pacemaker therapy
nn Choice of the suitable system for treating the resepective

cardiac dysrhythmia
nn Measuring the capture and stimulation properties of the

lead(s), duration of the intervention
nn Patient safety aimed at minimising radiation burden
nn Complications, insufficient anchorage (dislodgment), mal-

function of the lead(s), infection, death
Since the external quality assurance of pacemakers is strictly
limited to the inpatient sector, the latter Information in particular only covers the often too short observation times prior to
patient discharge.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Guideline-compliant diagnosis of bradycardia

95.5 %

96.1 %

66,217

68,899

QI 2:

Guideline-compliant indication for cardiac resynchronisation
therapy (CRT)

62.7 %

67.6 %

278

411

QI 3:

Guideline-compliant system selection for patients with
bradycardia

95.3 %

96.3 %

66,072

68,595

QI 4:

Guideline compliant system selection for cardiac resynchronisation therapy (CRT)

94.0 %

92.9 %

365

393

QI 5:

Duration of intervention …
a: Duration of intervention up to 60 minutes when VVI pacing is
implanted

87.0 %

86.9 %

16,079

18,503

b: Duration of intervention up to 90 minutes when DDD pacing
is implanted

90.3 %

90.9 %

45,780

50,388

a: Fluoroscopy time up to 9 minutes when VVI pacing is
implanted

93.3 %

93.6 %

16,923

18,072

b: Fluoroscopy time up to 18 minutes when DDD pacing is
implanted

97.1 %

97.5 %

48,397

49,617

a: Patients with surgical complications

1.0 %

1.0 %

677

70,928

b: Atrial lead dislodgement in patients with implanted atrial lead

1.5 %

1.3 %

683

51,373

c: Ventricular lead dislodgement in patients with implanted
ventricular lead

1.1 %

1.0 %

704

70,504

a: Atrial leads with amplitude ≥ 1.5 mV

92.0 %

92.0 %

45,812

49,780

b: Ventricular leads with amplitude ≥ 4 mV

98.5 %

98.7 %

67,807

68,728

1.3 %

1.2 %

867

70,928

QI 6:

QI 7:

QI 8:

QI 9:

Trend

Fluoroscopy time …

Perioperative complications …

Intracardiac signal amplitudes …

Mortality
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Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

Guideline-compliant diagnosis of bradycardia

≥ 90.0 % (Z)

1,031

105

10

1

A

QI 2:

Guideline-compliant indication for cardiac resynchronisation
therapy (CRT)

Not defined

149

–

–

X

X

QI 3:

Guideline-compliant system selection for patients with
bradycardia

≥ 90.0 % (Z)

1,031

122

12

1

A

QI 4:

Guideline compliant system selection for cardiac resynchronisation therapy (CRT)

Not defined

141

–

–

X

X

QI 5:

Duration of intervention …
a: Duration of intervention up to 60 minutes when VVI pacing is
implanted

≥ 60.0 % (T)

1,010

91

93

2

A

b: Duration of intervention up to 90 minutes when DDD pacing
is implanted

≥ 55.0 % (T)

1,012

48

166

2

A

a: Fluoroscopy time up to 9 minutes when VVI pacing is
implanted

≥ 75.0 % (T)

1,006

59

50

1

A

b: Fluoroscopy time up to 18 minutes when DDD pacing is
implanted

≥ 80.0 % (T)

1,012

21

65

2

A

a: Patients with surgical complications

≤ 2.0 % (T)

1,031

215

19

1

X

b: Atrial lead dislodgement in patients with implanted atrial lead

≤ 3.0 % (T)

1,012

223

29

1

X

c: Ventricular lead dislodgement in patients with implanted
ventricular lead

≤ 3.0 % (T)

1,031

144

33

1

X

a: Atrial leads with amplitude ≥ 1.5 mV

≥ 80.0 % (Z)

1,010

56

2

1

A

b: Ventricular leads with amplitude ≥ 4 mV

≥ 90.0 % (Z)

1,029

25

2

1

A

Sentinel event

1,031

455

–

X

X

QI 6:

QI 7:

QI 8:

QI 9:

Fluoroscopy time …

Perioperative complications …

Intracardiac signal amplitudes …

Mortality

T = Tolerance range; Z = Target range
In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.

The abbreviations AAI, VVI and DDD refer to pacing codes. The first letter indicates the
chamber(s) paced, the second the chamber where the electrical activity is sensed. The
third letter indicates the functions possible on the device.
CRT = Cardiac resynchronisation therapy
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Services subject to mandatory reporting

Data basis: Pacemaker implantation
2008

2009

Reported

Reported

Expected Complete count

Data sets

67,739

70,983

72,196

98.3 %

Hospitals

1,026

1,034

1,034

100.0 %

Basic statistics: Pacemaker implantation
2009
Number Proportion
70,928

100.0 %

70,928

100.0 %

< 20 years

219

0.3 %

20 – 39 years

448

0.6 %

All patients
Age distribution
Number of patients with valid age data

40 – 59 years

3,550

5.0 %

60 – 79 years

38,008

53.6 %

≥ 80 years

28,703

40.5 %

Male

37,696

53.1 %

Female

33,232

46.9 %

Gender

ASA classification
8,355

11.8 %

ASA 2: A patient with mild systemic disease

30,722

43.3 %

ASA 3: A patient with severe systemic disease
and functional impairment

29,093

41.0 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

2,571

3.6 %

187

0.3 %

ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Beatrice Moreno

Carina Jacob

All pacemaker implantations are subject to mandatory documentation.

Looking forward
In Germany, it is the smaller hospitals rather than the large centres that provide pacemaker therapy. Not rarely, the number of
annual interventions is less than 20. As a result, calculating the
percentage of quality indicators was encumbered by the problem of low case numbers; this fact alone created computational
discrepancies for singular complications and should be considered when interpreting the results. Since currently the only
corrective in place is the Structured Quality Dialogue, methods
need to be developed that alleviate this problem from the start.
The outcome quality in pacemaker therapy can only be adequately measured over the long-term clinical course. Examples
include lead complications or infections that do not typically
emerge until days or weeks after patients are discharged from
their inpatient treatment. This is the reason why it is necessary
to conduct cross-sectoral clinical monitoring. Until then, the
stratification of revised pacemaker leads according to implant
age provides an initial approach to use the procedure “Pacemaker revision/system replacement/removal” for categorising
pacemaker lead complications into early (occurring within the
first year and presumably implantation-related) and late (presumably product-related) problems.
Since January 1, 2010, external quality assurance is mandatory
for therapy with implantable defibrillators (ICD). Among others,
the procedure will create an intersecting quantity between the
increasingly declining number of CRT pacemakers (CRT-P) and
the combination devices preferably implanted nowadays, which
combines heart failure treatment by CRT and primary prophylaxis of sudden heart death by ICD (CRT-D). This will give us the
first representative picture of cardiac resynchronisation therapy
and its quality in Germany.

Members of the Federal Expert Committee for Pacemakers
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Prof. Dr. Andreas Markewitz,
Koblenz

Prof. Dr. Steffen Behrens,
Berlin

Horst Schmidt,
Oberursel

Prof. Dr. Kai-Nicolas Doll,
Stuttgart

Dr. Karl-Gustav Werner,
Dusseldorf

Prof. Dr. Gerd Fröhlig,
Homburg/Saar

PD Dr. Bernhard Zrenner,
Landshut

Dr. Stephan Knoblich,
Hagen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/09n1-HSM-IMPL/
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Replacement of pacemaker generator/battery
Dr. Beatrice Moreno, Carina Jacob, Federal Expert Committee for Pacemakers

Introduction
A pacemaker consists of a generator
that houses the electronic circuits and
the battery as well as one or more leads.
The latter serve as “antennas” for the
heart’s own signals and transmit the
pacemaker’s electrical stimuli. After (primary) implantation of a pacemaker, the
generator/battery needs replacement within a certain period of
time and/or whenever the battery is depleted.
This procedural section exclusively tests the quality aspects
with regard to any necessary replacement of the pacemaker
generator/battery; corrections to pacemaker pouches and
leads are excluded from the evaluation. Alongside data on com-

plications occurring in connection with the surgery (perioperative), data are also collected on certain measurements taken
(pacing thresholds and amplitude measurements) and with
regard to the lifetime of the device.
Alongside the quality of the preceding lead implantation and the
material properties of the leads, the indicators in this procedure also cover the design and stability of the generator/battery
as well as the diligence applied to follow-up examinations. The
battery replacement itself is a simple surgical procedure where
pouch haematomas and wound infections can come into play.
According to the available state of evidence, the rate of the
latter increases proportionately to the number of replacement
surgeries.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

2008
Result

2009
Result

Cases (Numerator | Denominator)

Lifetime of the pacemaker generator/battery …
a: Generator/battery life < 4 years in an implanted
single-chamber system (AAI, VVI)

0.9 %

1.1 %

48

4,335

b: Generator/battery life > 6 years in an implanted
single-chamber system (AAI, VVI)

90.7 %

90.2 %

3,912

4,335

c: Generator/battery life < 4 years in an implanted
dual-chamber system (VDD, DDD)

1.5 %

1.4 %

151

10,950

d: Generator/battery life > 6 years in an implanted
dual-chamber system (VDD, DDD)

76.9 %

79.9 %

8,752

10,950

e: Generator/battery life documented

91.6 %

93.6 %

15,516

16,572

QI 2:

Duration of intervention

97.0 %

97.4 %

16,135

16,572

QI 3:

Perioperative complications

0.4 %

0.3 %

55

16,572

QI 4:

Measuring the pacing threshold …
a: Atrial leads with measured pacing threshold

89.1 %

90.3 %

8,819

9,768

b: Ventricular leads with measured pacing threshold

93.6 %

94.3 %

15,360

16,281

a: Atrial leads with measured amplitude

90.0 %

90.4 %

9,817

10,857

b: Ventricular leads with measured amplitude

93.6 %

94.3 %

12,929

13,711

QI 5:

Trend

Amplitude measurement …
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Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

Lifetime of the pacemaker generator/battery …
a: Generator/battery life < 4 years in an implanted
single-chamber system (AAI, VVI)

Sentinel event

797

43

–

X

A

b: Generator/battery life > 6 years in an implanted
single-chamber system (AAI, VVI)

≥ 75.0 % (T)

797

92

13

1

A

c: Generator/battery life < 4 years in an implanted
dual-chamber system (VDD, DDD)

Sentinel event

907

109

–

X

A

d: Generator/battery life > 6 years in an implanted
dual-chamber system (VDD, DDD)

≥ 50.0 % (T)

907

58

43

1

A

e: Generator/battery life documented

≥ 90.0 % (Z)

954

219

54

2

B

QI 2:

Duration of intervention

≥ 80.0 % (T)

954

29

33

1

A

QI 3:

Perioperative complications

≤ 1.0 % (T)

954

52

13

1

A

QI 4:

Measuring the pacing threshold …
a: Atrial leads with measured pacing threshold

≥ 64.0 % (T;
5th percentile)

905

114

75

2

B

b: Ventricular leads with measured pacing threshold

≥ 76.2 % (T;
5th percentile)

951

117

77

2

B

a: Atrial leads with measured amplitude

≥ 72.9 % (T;
5th percentile)

913

134

66

2

B

b: Ventricular leads with measured amplitude

≥ 80.0 % (T;
5th percentile)

939

118

66

2

B

QI 5:

Amplitude measurement …

T = Tolerance range; Z = Target range
In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.
The abbreviations AAI, VVI and DDD refer to pacing codes. The first letter indicates the
chamber(s) paced, the second the chamber where the electrical activity is sensed. The
third letter indicates the functions possible on the device.
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Services subject to mandatory reporting

Data basis: Replacement of pacemaker generator/battery

Replacement of pacemaker generator/battery.

Looking forward
With respect to the evaluation of the battery replacement, this
procedure performed secondary to pacemaker implantation is
impacted by multiple factors affecting the outcome “Generator/
battery life”. The quality of the individual pacemaker follow-ups
is not an insignificant aspect either.

2008

2009

Reported

Reported

Expected Complete count

Data sets

16,090

16,595

16,287

101.9 %

Hospitals

953

954

951

100.3 %

Basic statistics: Replacement of pacemaker generator/
battery
2009

The latter frequently takes place in different healtcare sectors,
therefore the evaluation of pacemaker lifetimes should include
this particular feature of routine treatment and account for it in
further methodological development.

Number Proportion
All patients

Number of patients with valid age data

One result of the 2009 Structured Quality Dialogue covering the
year 2008 was that, out of the 592 computational discrepancies, the largest number of reports sent in concerned pacemaker
generator/battery lifetime. In the aggregate of all indicators,
47 cases showed qualitative discrepancies. The repeated discrepancy similarly concerned the indicator “Generator/battery
lifetime”.

16,572

100.0 %

16,572

100.0 %

104

0.6 %

Age distribution

< 20 years
20 – 39 years

199

1.2 %

40 – 59 years

716

4.4 %

60 – 79 years

7,266

43.8 %

≥ 80 years

8,287

50.0 %

Gender
Male

8,504

51.3 %

Female

8,068

48.7 %

ASA 1: A normal healthy patient

2,362

14.3 %

ASA 2: A patient with mild systemic disease

7,826

47.2 %

ASA 3: A patient with severe systemic disease
and functional impairment

6,010

36.3 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

352

2.1 %

22

0.1 %

ASA classification

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Beatrice Moreno

Carina Jacob

Members of the Federal Expert Committee for Pacemakers
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Prof. Dr. Andreas Markewitz,
Koblenz

Prof. Dr. Steffen Behrens,
Berlin

Horst Schmidt,
Oberursel

Prof. Dr. Kai-Nicolas Doll,
Stuttgart

Dr. Karl-Gustav Werner,
Dusseldorf

Prof. Dr. Gerd Fröhlig,
Homburg/Saar

PD Dr. Bernhard Zrenner,
Landshut

Dr. Stephan Knoblich,
Hagen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/09n2-HSM-AGGW/
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Pacemaker revision/system replacement/removal
Dr. Beatrice Moreno, Carina Jacob, Federal Expert Committee for Pacemakers

Introduction
A reintervention (revision) on the pacemaker or its removal may be required for
a variety of reasons. Alongside the purely
technical aspects (e.g. lead fracture or
dislodgement), infections or perforations of the generator/battery pouch
can cause malfunction and/or complications during pacemaker therapy. The indication for a revision
directly reflects the medical quality of previous interventions or

product defects.
Although clinical monitoring of the course of all primary pacemaker implantations is to be desired, it is currently still impossible. Therefore, the number of implantations (implantation
volume) at the care-giving centre is used to roughly approximate the “actual” rate of complications leading to a system
revision. Nevertheless, this approach is no replacement for
cross-sectoral monitoring of the clinical course.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Indication for revision (1): Pouch problem

0.9 %

0.9 %

748

87,500

QI 2:

Indication for revision (2): Lead problem

6.8 %

6.5 %

5,720

87,500

QI 3:

Indication for revision (3): Infection, generator/battery
perforation

0.6 %

0.5 %

419

87,500

QI 4:

Perioperative complications …
a: Patients with surgical complications

1.1 %

0.8 %

102

12,492

b: Patients with lead dislodgment of atrial lead revised due to
lead problems

1.1 %

1.5 %

40

2,613

c: Patients with lead dislodgment of ventricular lead revised due
to lead problems

0.9 %

1.0 %

48

4,943

a: Atrial leads with measured pacing threshold

97.5 %

97.8 %

2,329

2,382

b: Ventricular leads with measured pacing threshold

99.1 %

99.1 %

4,820

4,866

a: Atrial leads with measured amplitude

97.2 %

97.6 %

2,432

2,491

b: Ventricular leads with measured amplitude

98.9 %

98.6 %

4,520

4,583

a: Atrial leads with amplitude ≥ 1.5 mV

90.9 %

91.3 %

2,266

2,483

b: Ventricular leads with amplitude ≥ 4 mV

98.4 %

98.8 %

4,496

4,549

QI 5:

QI 6:

QI 7:

Trend

Measuring the pacing threshold in revised (pacemaker)
leads …

Amplitude measurement in revised (pacemaker) leads …

Intracardiac signal amplitudes in revised (pacemaker)
leads …
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Pacemaker revision/system replacement/removal

Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

Indication for revision (1): Pouch problem

≤ 3.0 % (T)

944

56

31

1

A

QI 2:

Indication for revision (2): Lead problem

≤ 6.0 % (T)

944

468

68

3

C

QI 3:

Indication for revision (3): Infection, generator/battery
perforation

≤ 1.0 % (T)

944

138

24

1

X

QI 4:

Perioperative complications …
a: Patients with surgical complications

≤ 2.0 % (T)

945

74

8

1

A

b: Patients with lead dislodgment of atrial lead revised due to
lead problems

≤ 3.0 % (T)

708

36

3

1

A

c: Patients with lead dislodgment of ventricular lead revised due
to lead problems

≤ 3.0 % (T)

831

45

11

1

A

a: Atrial leads with measured pacing threshold

≥ 95.0 % (Z)

691

35

6

1

A

b: Ventricular leads with measured pacing threshold

≥ 95.0 % (Z)

830

32

2

1

A

a: Atrial leads with measured amplitude

≥ 95.0 % (Z)

699

44

7

1

A

b: Ventricular leads with measured amplitude

≥ 95.0 % (Z)

823

37

4

1

A

QI 5:

QI 6:

QI 7:

Measuring the pacing threshold in revised (pacemaker)
leads …

Amplitude measurement in revised (pacemaker) leads …

Intracardiac signal amplitudes in revised (pacemaker)
leads …

1

a: Atrial leads with amplitude ≥ 1.5 mV

≥ 80.0 % (Z)

695

91

1

1

A

b: Ventricular leads with amplitude ≥ 4 mV

≥ 90.0 % (Z)

817

27

0

1

A

T = Tolerance range; Z = Target range
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Pacemaker revision/system replacement/removal

Services subject to mandatory reporting

Data basis: Pacemaker revision/system replacement/
removal
2008

Pacemaker revision/system replacement/removals.

2009

Reported

Reported

Data sets

12,001

12,586

Expected Complete count
13,762

91.5 %

Hospitals

928

945

955

99.0 %

Basic statistics: Pacemaker revision/system replacement/
explantation
2009
Number Proportion
12,492

100.0 %

12,492

100.0 %

< 20 years

119

1.0 %

20 – 39 years

189

1.5 %

All patients
Age distribution
Number of patients with valid age data

40 – 59 years

865

6.9 %

60 – 79 years

6,688

53.5 %

≥ 80 years

4,631

37.1 %

Male

6,993

56.0 %

Female

5,499

44.0 %

ASA 1: A normal healthy patient

1,541

12.3 %

ASA 2: A patient with mild systemic disease

5,224

41.8 %

ASA 3: A patient with severe systemic disease
and functional impairment

5,310

42.5 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

387

3.1 %

30

0.2 %

Gender

Looking forward
In 2009, the year under report, there were no major changes
with regard to pacemaker revision (including system replacement and/or removal) compared to the previous year. However,
the high revision rate in this procedure due to (pacemaker)
lead problems currently represents the central quality deficit
in pacemaker therapy. Whereas the guidelines orientation and
the development of a new evaluation algorithm for preventing
documentation errors has certainly led to satisfactory results
in the other pacemaker procedures (implantation and battery
replacement), efforts need to be undertaken to name the causes
for revisions and to map improvement strategies.
Even though the Federal Expert Committee classified the overall
rate and outcome variability of most indicators as conformant
and gave them an A rating, as in the previous years, the Group
classified the indicator “Indication for revision due to (pacemaker) lead problems” as category C for the aforementioned
reasons. Here, the Federal Expert Committee sees a particular
need for action.

ASA classification

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Beatrice Moreno

Carina Jacob

Members of the Federal Expert Committee for Pacemakers
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Prof. Dr. Andreas Markewitz,
Koblenz

Prof. Dr. Steffen Behrens,
Berlin

Horst Schmidt,
Oberursel

Prof. Dr. Kai-Nicolas Doll,
Stuttgart

Dr. Karl-Gustav Werner,
Dusseldorf

Prof. Dr. Gerd Fröhlig,
Homburg/Saar

PD Dr. Bernhard Zrenner,
Landshut

Dr. Stephan Knoblich,
Hagen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/09n3-HSM-REV/
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QI 2: Indication for revision – lead problems

Minimise the rate of lead problems in relation to the hospital’s own implantation volume.

Background of the quality indicator
A number of late sequelae in pacemaker therapy can affect the leads
themselves. The rate of repeat interventions due to (pacemaker) lead
problems (lead revision rate) is presented as a ratio. All lead revisions
performed at a hospital in relation to the number of all implantations performed in that year (i.e. primary interventions at the same hospital) and
during any preceding pacemaker surgery at the same hospital. Based on
published registry studies, a threshold value of less than 3 % has been
reported for lead problems.

Evaluating the 2009 results
The overall rate of patients with at least one lead problem was 6.5 %
in 2009; this was a minor decline compared to the previous year. The
number of computationally discrepant hospitals was 468 (50.0 %). As a
result of the Structured Quality Dialogue, statistically discrepant quality
was found for 44 hospitals out of the 291 discrepancies determined. This
result is striking in that this indicator must be assumed to show a selection bias because only the revision surgeries from each of the hospital’s
own cases were documented. In that respect, a complete picture can
only emerge from follow-up documentation. Against this background, a
particular need for action is also deemed for the year 2009.

Indication for revision – lead problems
Numerator

Patients with dislodgment, lead fracture, insulation defect,
connector defect, diaphragmatic stimulation, oversensing, undersensing, stimulation loss/increase in pacing threshold, infection,
perforation or other lead problem in previous pacemaker surgery
performed at the same hospital

Denominator

All primary implantations and battery replacements by the
reporting Institution

Reference range

≤ 6.0 % (tolerance range)

Risk adjustment

No risk adjustment

Indicator ID

694 (previously 26065)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

6.8 %

6.5 %

Confidence interval

6.6 – 7.0 %

6.4 – 6.7 %

Total number of cases 83,769

87,500

Aggregate result of all patients
8%
7%
6%
Indication: Lead problem

Quality target

5%
4%
3%
2%
1%
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

944

Number of hospitals with 0 cases

1

859 hospitals with ≥ 20 cases
40 %
35 %

*

Indication: Lead problem

30 %

*

25 %
20 %
15 %
10 %
5%

*

0%

2008
Median

5.9 %

Range

0.0 – 27.3 %

*

2009

Number of computationally 412 of 859
discrepant hospitals

85 hospitals with 1 to 19 cases

© 2010 AQUA Institute GmbH

Median

7.7 %

Range

0.0 – 50.0 %

Number of computationally 56 of 85
discrepant hospitals
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Coronary angiography, percutaneous coronary intervention (PCI)
Dr. Beatrice Moreno, David Wenzel, Federal Expert Committee for Cardiology

Introduction

Services subject to mandatory reporting

Coronary artery disease (CAD) is the
most common disease of the coronary
arteries (the arteries supplying the
heart). Whenever carefully run screening
examinations suggest a high probability
for the presence of a high-grade narrowing (stenosis) of one or more of the
coronary arteries, a coronary angiography can be performed to
confirm the suspicion of or rule out the existence of coronary
artery disease. A coronary angiography uses contrast media
and imaging methods to visualise the coronary arteries with
great accuracy. The outcome of coronary angiography is decisive for the choice of treatment method respectively appropriate
for reinstating the blood flow (revascularisation).

Coronary angiography and/or PCI and/or stenting of the
coronary vessels in patients ≥ 18 years of age.

In addition to heart surgery and drug therapy (i.e. “conservative”) balloon dilatation, often performed in conjunction with
stenting, has meanwhile become established as the most common treatment form. The two methods, balloon dilatation and
stenting, are classified as percutaneous coronary interventions
(PCI). During a PCI, a catheter with a small balloon attached to
its tip is advanced over a guide wire up to the coronary stenosis.
Filling the balloon dilates (widens) and the stenosis (balloon dilatation). To obtain the best long-term result in balloon dilatation
while preventing the coronary arteries from narrowing again, a
small “wire mesh” (stent) may be implanted if appropriate.
Immediate PCI will stabilise the clinical situation of a patient
with an emergent or imminently acute coronary occlusion that
can result in a heart attack. Rapid revascularisation plays a
meaningful role in achieving the desired reduction in mortality.
In addition to diagnosis, quality assurance in this area focuses on
success rate, complication rate, fluoroscopy time and radiation
burden to the patient. In this regard, the distinction is important as to whether coronary angiography and PCI should be performed separately or within the scope of a combined intervention (“one-stage PCI”).

German Hospital Quality Report 2009 

Looking forward
In summary, not only positive trends can be reported for 2009,
the year under report, but also results indicating that there is a
continued need for optimisation. It was a positive development
that the indication for initiating interventional measures was
increasingly rendered according to the rationale. On the other
hand, with regard to outcome quality, a higher rate of serious
complications and deaths was documented. Even though the
documentation showed fewer gaps than in the previous year,
a problem continues to be indentified for this area. Against
this backdrop, a particular need for action is deemed to exist
for indicators that measure serious complications and hospital
mortality. Continued efforts to minimise the radiation burden
are regarded as an important quality target. Aside from improving documentation quality, the next logical step will be the
methodological further development of individual indicators.
The Structured Quality Dialogue on the results from 2008
revealed statistically discrepancies, particularly for the quality indicator dose area product. Of the 60 cases reported, the further
evaluation process classified a total of 10 as showing “discrepant quality”.
The global analysis of the results of the federal assessment for
2009 clearly demonstrated the need to focus quality assessments on emergency indications and care given during the infarction event itself. The Federal Expert Committee emphasises
the importance of quality assurance that focuses more on the
disease than on the nature of the intervention. A corresponding
petition has already been submitted to the Federal Joint Committee. At this juncture, the Federal Expert Committee reinforces
the need to introduce a quality assurance method for the clinical
picture of myocardial infarction.
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Case-based aggregate results (patients)

Name of the quality indicator
QI 1:

2008
Result

2009
Result

Cases (Numerator | Denominator)

Indication for coronary angiography – signs of ischemia

92.5 %

92.7 %

399,146

QI 2:

Indication for coronary angiography – therapy recommendation

39.7 %

39.1 %

162,312

414,694

QI 3:

Indication for PCI

4.4 %

3.9 %

5,445

139,253

QI 4:

Achievement of the main interventional objective in PCI …
a: All PCI indicated for "Acute coronary syndrome with
ST elevation up to 24 h"

94.0 %

93.8 %

42,892

45,728

b: All PCI

93.9 %

93.9 %

252,327

268,807

0.97 %

1.04 %

4,352

418,847

b: Patients with PCI

2.5 %

2.7 %

6,878

257,208

c: Patients with primary standard PCI

0.5 %

0.4 %

391

88,830

d: Patients with primary PCI for ST elevation infarction

7.1 %

7.5 %

3,698

49,436

a: Patients with coronary angiography (without PCI)

0.9 %

1.0 %

3,986

418,847

b: Patients with PCI

2.2 %

2.4 %

6,138

257,208

1.04 %

1.03 %

d: Risk-adjusted rate in PCI

2.2 %

2.5 %

e: Documentation quality (i.e. incomplete data on diabetes
mellitus or kidney failure) in patients with PCI and length of stay
> 1 day

6.3 %

3.0 %

a: Median of all coronary angiographies (without one-stage PCI)

2.8 min

2.9 min

435,981

b: Median of all PCI

8.5 min

8.7 min

268,807

a: Median of all coronary angiographies (without one-stage PCI)

2,324
cGy*cm²

2,413
cGy*cm²

420,460

b: Median of all PCI (without one-stage PCI)

3,572
cGy*cm²

3,889
cGy*cm²

29,231

c: Median of all one-stage PCI

4,785
cGy*cm²

5,100
cGy*cm²

230,162

7.2 %

3.5 %

24,318

704,788

11.8 %

12.2 %

51,289

420,460

8.8 %

9.8 %

2,873

29,231

90 ml

90 ml

435,981

b: Median of all PCI (without one-stage PCI)

130 ml

130 ml

30,335

c: Median of all one-stage PCI

170 ml

170 ml

238,472

QI 5:

In-hospital mortality in …

c: Patients with PCI-ratio of the observed to expected rate (O/E)

QI 7:

QI 8:

257,208
6,373

212,488

Fluoroscopy time …

Dose area product …

d: Dose area product not known
e: All coronary angiographies (without one-stage PCI) with dose
area product > 6,000 cGy*cm²
f: All PCI (without one-stage PCI) with dose area product
> 12,000 cGy*cm²
QI 9:

430,718

MACCE (intra- and post-procedural: Stroke, heart attack,
death) in …
a: Patients with coronary angiography (without PCI)

QI 6:

Trend

Contrast media volume …
a: Median of all coronary angiographies (without one-stage PCI)

MACCE = Major adverse cardiac and cerebrovascular events (intra- and post-procedural:
stroke, heart attack, death)
O/E = observed/expected
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Coronary angiography, percutaneous coronary intervention (PCI)

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

Indication for coronary angiography – signs of ischemia

QI 2:

Indication for coronary angiography – therapy recommendation

QI 3:

Indication for PCI

QI 4:

Achievement of the main interventional objective in PCI …

QI 5:

QI 6:

Need for
action

Category

(p < 0.05)

Discrepant

40

145

2

B

≥ 21.0 % (T;
5th percentile)

576

82

202

3

C

≤ 10.0 % (T)

569

39

73

2

A

a: All PCI indicated for "Acute coronary syndrome with
ST elevation up to 24 h"

≥ 85.0 % (T)

556

36

35

2

A

b: All PCI

≥ 85.0 % (T)

642

33

81

2

A

a: Patients with coronary angiography (without PCI)

≤ 3.1 % (T;
95th percentile)

811

44

74

2

X

b: Patients with PCI

≤ 5.8 % (T;
95th percentile)

642

42

65

2

X

c: Patients with primary standard PCI

≤ 1.9 % (T;
95th percentile)

550

23

15

1

X

d: Patients with primary PCI for ST elevation infarction

≤ 14.6 % (T;
95th percentile)

564

44

34

2

X

≤ 3.0 % (T;
95th percentile)

811

42

76

2

X

MACCE (intra- and post-procedural: Stroke, heart attack,
death) in …

In-hospital mortality in …

Not defined

642

–

–

X

X

c: Patients with PCI-ratio of the observed to expected rate (O/E)

≤ 2.2 % (T;
95th percentile)

642

38

–

2

X

d: Risk-adjusted rate in PCI

≤ 5.1 % (T;
95th percentile)

642

38

–

2

X

Not defined

640

–

–

X

C

e: Documentation quality (i.e. incomplete data on diabetes
mellitus or kidney failure) in patients with PCI and length of stay
> 1 day
Fluoroscopy time …
a: Median of all coronary angiographies (without one-stage PCI)
b: Median of all PCI

≤ 5.0 min (T)

811

38

–

1

B

≤ 12.0 min (T)

642

57

–

2

B

Dose area product …
a: Median of all coronary angiographies (without one-stage PCI)

Not defined

783

-

–

X

C

b: Median of all PCI (without one-stage PCI)

Not defined

474

–

–

X

B

≤ 9,201 cGy*cm²
(T; 95th percentile)

609

33

–

2

C

d: Dose area product not known

≤ 16.9 % (T;
90th percentile)

818

120

121

2

C

e: All coronary angiographies (without one-stage PCI) with dose
area product > 6,000 cGy*cm²

≤ 29.9 % (T;
95th percentile)

783

47

137

2

C

f: All PCI (without one-stage PCI) with dose area product
> 12,000 cGy*cm²

≤ 26.3 % (T;
95th percentile)

474

40

43

2

C

c: Median of all one-stage PCI

QI 9:

(Computationally)

777

b: Patients with PCI

QI 8:

Evaluation

≥ 80.0 % (T)

a: Patients with coronary angiography (without PCI)

QI 7:

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

Contrast media volume …
a: Median of all coronary angiographies (without one-stage PCI)

≤ 150 ml (T)

811

7

–

1

B

b: Median of all PCI (without one-stage PCI)

≤ 200 ml (T)

485

30

–

2

B

c: Median of all one-stage PCI

≤ 250 ml (T)

627

21

–

1

B

T = Tolerance range; Z = Target range
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Coronary angiography, percutaneous coronary intervention (PCI)

Data basis: Coronary angiography and percutaneous
coronary intervention (PCI)
2008

2009

Reported

Reported

Data sets

664,496

676,138

Expected Complete count
673,177

100.4 %

Hospitals

795

829

919

90.2 %

Basic statistics: Coronary angiography and percutaneous
coronary intervention (PCI)
2009
Number Proportion
676,138

100.0 %

676,057

99.9 %

< 30 years

1,921

0.3 %

30 – 39 years

7,848

7.0 %

40 – 49 years

47,624

16.9 %

50 – 59 years

114,017

1.2 %

60 – 69 years

180,367

26.7 %

70 – 79 years

236,150

34.9 %

88,130

13.0 %

Male

437,403

64.7 %

Female

238,654

35.3 %

All patients
Age distribution
Number of patients with valid age data

≥ 80 years
Gender

Project leaders at the AQUA Institute
Dr. Beatrice Moreno

David Wenzel

Members of the Federal Expert Committee for Cardiology
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Birgit Pilz,
Bernau

Prof. Dr. Günter Breithardt,
Münster

Dr. Gerda Rentschler,
Stuttgart

Christa Flerchinger,
Frankfurt

Prof. Dr. Albrecht Vogt,
Kassel

Prof. Dr. Hans W. Höpp,
Cologne

Prof. Dr. Karl Heinrich Scholz,
Hildesheim

Dr. Stephan Knoblich,
Hagen

Dr. Karl-Gustav Werner,
Dusseldorf

Dr. Benny Levenson,
Berlin
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/21n3-KORO-PCI/

© 2010 AQUA Institute GmbH

German Hospital Quality Report 2009

46

Results 2009

Coronary angiography, percutaneous coronary intervention (PCI)
QI 2: Indication for coronary angiography – therapy recommendation

Indication for coronary angiography – therapy recommendation
Numerator

Interventional or heart surgery-related therapy recommendation
or subsequent PCI during the same stay

Denominator

All coronary angiographies (without stay cases) with the indication "Suspicion of CAD", "Exclusion of CAD", "Known CAD" or
"Elective follow-up after coronary intervention"

Reference range

≥ 21 % (tolerance range; 5th percentile)

Risk adjustment

Risk-standardised case constellation

Indicator ID

2061 (previously 69882)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

39.7 %

39.1 %

Confidence interval

39.6 – 39.9 %

39.0 – 39.3 %

Total number of cases 410,046

414,694

Aggregate result of all patients
50 %

Quality target
As often as possible, the indication should produce a reasonable “mixture” of therapy recommendations.

Background of the quality indicator
The quality target “A reasonable mixture of therapy recommendations as
often as possible” is aimed at achieving the right balance in rendering
the indication. This indicator can be used to judge the rationale behind
the diagnosis.
In particular, diagnostics should be performed when they can be expected
to result in a therapeutic consequence. If the rate calculated is very low, it
might suggest that the indication for catheter examination was rendered
too generously and very high values might suggest that the indication
for revascularisation was too generous. However, this interpretation is
fundamentally predicated on an accurate description of the statistical
population. This aspect is also important for ensuring comparability with
national and international studies.

Indication for coronary angiography –
therapy recommendation

45 %

Evaluating the 2009 results

40 %

At 39.1 % in 2009, the federal rate declined slightly compared to 2008
(39.7 %) (tolerance range ≥ 21 %). In hospitals with at least 20 cases, the
range of 3.7 % to 75.6 % was very large. 14.2 % of the hospitals (n = 82)
showed discrepancies. Due to an imprecise definition of the statistical
population, the objective is to achieve further methodological development of the indicator, thereby justifying a particular need for action.

35 %
30 %
25 %
20 %
15 %
10 %
5%
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

576

Number of hospitals with 0 cases

242

491 hospitals with ≥ 20 cases
100 %

Indication for coronary angiography –
therapy recommendation

90 %
80 %

*

*

70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

*

0%

2008
Median

36.9 %

Range

3.7 – 75.6 %

2009

Number of computationally 24 of 491
discrepant hospitals

85 hospitals with 1 to 19 cases
Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally 58 of 85
discrepant hospitals

German Hospital Quality Report 2009 

© 2010 AQUA Institute GmbH

47

Results 2009

Coronary angiography, percutaneous coronary intervention (PCI)
QI 6e: In-hospital mortality (documentation quality in patients with PCI and length of stay
> 1 day: Incomplete data on diabetes mellitus or kidney failure)
Quality target
Lowest possible in-hospital mortality rate (complete documentation).

In-hospital mortality (documentation quality in patients with
PCI and length of stay > 1 day: Incomplete data on diabetes
mellitus or kidney failure)
Numerator

In-hospital mortality (documentation quality in patients with PCI
and length of stay > 1 day: Incomplete data on diabetes mellitus
or kidney failure)

This indicator measures the documentation quality that is of methodological importance for the risk adjustment model. The aim is to document
concomitant diseases such as the presence of diabetes mellitus and/
or insufficient kidney function (kidney failure). These factors indicate an
elevated risk and can impact the treatment outcome.

Denominator

All patients with PCI and length of stay > 1 day

Reference range

Not defined

Risk adjustment

No risk adjustment

Indicator ID

2311 (previously 82078)

To ensure quality of the risk adjustment model, it should be required that
the rate of “unknown values” be kept as low as possible particularly for
impact factors that are relevant to the treatment outcome. This justifies
the quality target of minimising documentation errors.

The 2008 results are based on comparable mathematical principles.

Evaluating the 2009 results
A high rate of “unknown values” leads to an underestimation of the expected value. At 3 %, the rate in 2009, the year under report, was almost
half of that of the previous year. What remains perplexing is the substantial
range from 0 to 58.2 % in hospitals with more than 19 cases per year.
Against this backdrop, the Federal Expert Committee sees a particular
need for action.

Unless specified otherwise, all numbers refer to the year 2009.

Case-based results (patients)
2008

2009

Aggregate result

6.3 %

3.0 %

Confidence interval

6.2 – 6.4 %

2.9 – 3.1 %

Total number of cases 211,820

212,488

Aggregate result of all patients
7%
Documentation quality in patients with PCI
and length of stay > 1 day

Background of the quality indicator

6%
5%
4%
3%
2%
1%
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

640

Number of hospitals with 0 cases

178

498 hospitals with ≥ 20 cases

Documentation quality in patients with PCI
and length of stay > 1 day

70 %
60 %

*

*

50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

0.3 %

Range

0.0 – 58.3 %

*

2009

Number of computationally –
discrepant hospitals

142 hospitals with 1 to 19 cases
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Median

0.0 %

Range

0.0 – 20.0 %

Number of computationally –
discrepant hospitals
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Coronary angiography, percutaneous coronary intervention (PCI)
QI 8a: : Dose area product (median of all coronary angiographies – without one-stage PCI)

QI 8a: Dose area product (median of all coronary angiographies
– without one-stage PCI)
Numerator

Dose area product: Median

Denominator

All coronary angiographies without one-stage PCI (with known
dose area product)

Reference range

Not defined

Risk adjustment

Stratification

Indicator ID

12770 (previously 88909)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

2,324 cGy*cm²

2,413 cGy*cm²

Confidence interval

2,315 – 2,334 cGy*cm²

Total number of cases 394,938

2,404 – 2,422 cGy*cm²
420,460

Aggregate result of all patients

Dose area product in coronary angiography
(without one-stage PCI)

3,000
2,500

Quality target
Lowest possible dose area product.

Background of the quality indicator
Because it utilises x-rays for a period lasting several minutes, coronary
angiography exposes patients (and examining personnel) to a radiation
burden. One way to measure the radiation burden is by dose area product
(Gy*cm² = 100 cGy*cm²). This variable is defined as the product of the
irradiated area (in cm²) and the dose effective there and is expressed in
“Gray” (Gy). The dose area product is a major parameter of the radiation
protection and therefore relevant to illustrating quality in the realm of
patient safety.
The Federal Office for Radiation Protection sets the diagnostic (i.e. dose
levels in medical radio-diagnostic procedures) reference level (DRL) for
coronary angiographies in adults at 6,000 cGy*cm². Whenever these
threshold levels are exceeded, the causes must be identified and the
need for further action reviewed.
This indicator exclusively considers coronary angiographies that are performed in isolation, and not those that are performed together with a PCI
(one-stage PCI).

2,000
1,500

Evaluating the 2009 results

1,000

At a median of 2,413 cGy*cm², the overall rate increased compared to
the previous year (2,324 cGy*cm²). Because the median dose area product also exceeded the DRL at some hospitals with higher case numbers,
the Federal Expert Committee sees a particular need for action here.

500
0
2008

2009

Hospital-based results
Statistical population of all hospitals

783

Number of hospitals with 0 cases

35

The Federal Expert Committee has not defined a reference value for the
year 2009. However, the future intention is to tie the evaluation of this
indicator more closely to the diagnostic reference level set by the Federal
Office for Radiation Protection (6,000 cGy*cm²).

630 hospitals with ≥ 20 cases

Dose area product in coronary angiography
(without one-stage PCI)

10,000
9,000
8,000

*

7,000

*

6,000
5,000
4,000
3,000
2,000
1,000

*

0

2008
Median

2,327 cGy*cm²

Range

15 – 7,497
cGy*cm²

*

2009

Number of computationally –
discrepant hospitals

153 hospitals with 1 to 19 cases
Median

2,071 cGy*cm²

Range

17 – 8,619
cGy*cm²

Number of computationally –
discrepant hospitals
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Coronary angiography, percutaneous coronary intervention (PCI)
QI 8c: Dose area product (median of all one-stage PCI)

Quality target

QI 8c: Dose area product (median of all one-stage PCI)

Lowest possible dose area product.

Numerator

Dose area product: Median

Denominator

All one-stage PCI with known dose area product

Reference range

≤ 9,201 cGy*cm² (tolerance range; 95th percentile)

Risk adjustment

Stratification

Indicator ID

12772 (previously 88913)

By utilising x-rays, coronary angiography and coronary intervention performed together in one session (one-stage PCI), expose patients (and
the examining personnel) to a radiation burden. The radiation burden is
measured as dose area product (Gy*cm2 = 100 cGy*cm²). This variable
is defined as the product of the irradiated area (in cm²) and the dose
effective there and is expressed in “Gray” (Gy). The dose area product is
a major parameter of the radiation protection and therefore relevant to
illustrating quality in the realm of patient safety.
Seeing as the extent of radiation burden is most significantly dependent upon whether the coronary angiography and coronary intervention
are performed in isolation or together within a single session, the dose
area product deserves special consideration. This indicator exclusively
considers the dose area product in one-stage PCI. The 95th percentile
(≤ 9,201 cGy*cm²) of the aggregate results was defined as the reference
value for 2009.

Evaluating the 2009 results
At 5,100 cGy*cm², the aggregate median was higher in 2009 than in the
previous year. With regard to the reference value (≤ 9,201 cGy*cm²), a
total of 33 hospitals (5.4 %) were computationally discrepant. This number clearly rose compared to the results of the procedural year 2008.
Due to this negative trend, there continues to be a particular need for
action with regard to minimizing the radiation burden associated with
one-stage PCI.

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

4,785 cGy*cm²

5,100 cGy*cm²

Confidence interval

4,758 – 4,800 cGy*cm²

Total number of cases 220,581

5,086 – 5,113 cGy*cm²
230,162

Aggregate result of all patients
15,000
12,500
Dose area product of
one-stage PCI (median)

Background of the quality indicator

10,000
7,500
5,000
2,500
0
2008

2009

Hospital-based results
Statistical population of all hospitals

609

Number of hospitals with 0 cases

209

490 hospitals with ≥ 20 cases
25,000

Dose area product of
one-stage PCI (median)

20,000

*

15,000

*

10,000

5,000

*

0

2008
Median

4,890 cGy*cm²

Range

35 – 15,265
cGy*cm²

*

2009

Number of computationally 25 of 490
discrepant hospitals

119 hospitals with 1 to 19 cases
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Median

4,029 cGy*cm²

Range

41 – 24,309
cGy*cm²

Number of computationally 8 of 119
discrepant hospitals
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Coronary angiography, percutaneous coronary intervention (PCI)
QI 8d: Dose area product (dose area product not known)

Dose area product (dose area product not known)

Quality target

Numerator

Procedures with entry "Dose area product not known"

Lowest possible dose area product (complete documentation).

Denominator

Coronary angiography and/or PCI and/or stenting of the coronary vessels in patients ≥ 18 years of age.

Reference range

≤ 16.9 % (tolerance range; 90th percentile)

Risk adjustment

No risk adjustment

Indicator ID

12773 (previously 88914)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

7.2 %

3.5 %

Confidence interval

7.1 – 7.2 %

3.4 – 3.5 %

Total number of cases 692,271

704,788

Aggregate result of all patients

Dose area product not documented

25 %

Background of the quality indicator
Because it utilises x-rays, coronary angiography exposes patients (and
examining personnel) to a radiation burden. One way to measure the radiation burden is by dose area product (Gy*cm² = 100 cGy*cm²). This variable is defined as the product of the irradiated area (in cm²) and the dose
effective there and is expressed in “Gray” (Gy). The dose area product is
a major parameter of the radiation protection and therefore relevant to
illustrating quality in the realm of patient safety.
According to the prevailing radiation protection regulations, documentation of the dose area product in coronary angiographies and coronary
interventions is mandatory. The present indicator measures the proportion of interventions where the dose area product was not documented.
Documentation quality is a key aspect of process quality and should be
included in the Structured Quality Dialogue.

20 %

Evaluating the 2009 results
15 %

On the federal level, the result concerning the non-reporting of radiation
burden significantly improved over the previous year (2009: 3.5 %; 2008:
2.2 %). The range of the results ranged from 0 to 100 %. In terms of the
tolerance range of ≤ 16.9 %, a total of 14.7 % of the hospitals (n = 120)
showed statistically discrepant results.

10 %

5%

0
2008

2009

Given that documentation of this indicator is currently mandatory, the
Federal Expert Committee rated this matter as critical. Therefore, despite
an improvement in the overall rate, there is a need for optimisation in this
aspect of care.

Hospital-based results
Statistical population of all hospitals

818

Number of hospitals with 0 cases

0

664 hospitals with ≥ 20 cases

*

100 %

Dose area product not documented

90 %

*

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

0.1 %

Range

0.0 – 100.0 %

*

2009

Number of computationally 67 of 664
discrepant hospitals

154 hospitals with 1 to 19 cases
Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally 53 of 154
discrepant hospitals
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Coronary angiography, percutaneous coronary intervention (PCI)
QI 8e: Dose area product (all coronary angiographies – without one-stage PCI –
with dose area product > 6,000 cGy*cm²)

Lowest possible dose area product.

Background of the quality indicator
Because it utilises x-rays for a period lasting several minutes, coronary
angiography exposes patients (and examining personnel) to a radiation
burden. The radiation burden is measured as dose area product (Gy*cm2
= 100 cGy*cm²). This variable is defined as the product of the irradiated
area (in cm²) and the dose effective there and is expressed in “Gray” (Gy).
The dose area product is a major parameter of the radiation protection
and therefore relevant to illustrating quality in the realm of patient safety.
In coronary angiography, the dose area product is a function of a variety of factors such as the body mass of the patient (body mass index),
nature and extent of the examination or extent of the occlusive disease
in the target vessel. The dose area product can be reduced by employing
appropriate techniques and measures. The Federal Office for Radiation
Protection sets the adult diagnostic reference level (DRL) for coronary
angiographies (without coronary intervention in the same session) at
6,000 cGy*cm².
This quality indicator measures how many coronary angiographies (without one-stage PCI), for which the dose area product was documented,
had a radiation burden above the diagnostic reference level.

Evaluating the 2009 results
The overall rate of coronary angiographies exceeding this threshold level
increased significantly over the previous year (2009: 12.2 %; 2008: 11.8 %).
The spread ranged from 0 % to 67.1 %. In terms of the tolerance range
(≤ 29.9 %), a total of 6 % of the hospitals (n = 47) showed computationally
discrepant results. Further analysis of this matter shall be undertaken on
the state level. Because the median dose area product exceeded the DRL
at some hospitals. At those with higher cases number the Federal Expert
Committee sees as particular need for action here.

Dose area product (all coronary angiographies – without onestage PCI – with dose area product > 6,000 cGy*cm²)
Numerator

Dose area product > 6,000 cGy*cm2

Denominator

All coronary angiographies – without one-stage PCI – with known
dose area product

Reference range

≤ 29.9 % (tolerance range, 95th percentile)

Risk adjustment

Stratification

Indicator ID

12774 (previously 93529)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

11.8 %

12.2 %

Confidence interval

11.7 – 11.9 %

12.1 – 12.3 %

Total number of cases 394,938

420,460

Aggregate result of all patients
40 %
Dose area product in coronary angiography
(without one-stage PCI) > 6,000 cGy*cm2

Quality target

35 %
30 %
25 %
20 %
15 %
10 %
5%
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

783

Number of hospitals with 0 cases

35

630 hospitals with ≥ 20 cases

Dose area product in coronary angiography
(without one-stage PCI) > 6,000 cGy*cm2

80 %
70 %

*

60 %

*

50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

7.9 %

Range

0.0 – 67.1 %

*

2009

Number of computationally 32 of 630
discrepant hospitals

153 hospitals with 1 to 19 cases
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Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally 15 of 153
discrepant hospitals
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Coronary angiography, percutaneous coronary intervention (PCI)
QI 8f: Dose area product (all coronary angiographies – without one-stage PCI – with dose area
product > 12,000 cGy*cm²)
Dose area product (all coronary angiographies – without onestage PCI – with dose area product > 12,000 cGy*cm²)
Numerator

Dose area product > 12,000 cGy*cm2

Denominator

All PCI (without one-stage PCI) with known dose area product

Reference range

≤ 26.3 % (tolerance range; 95th percentile)

Risk adjustment

Stratification

Indicator ID

12775 (previously 93530)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

8.8 %

9.8 %

Confidence interval

8.4 – 9.1 %

9.5 – 10.2 %

Total number of cases 27,062

29,231

Aggregate result of all patients
Dose area product in PCI (without one-stage PCI)
> 12,000 cGy*cm²

35 %
30 %

Quality target
Lowest possible dose area product.

Background of the quality indicator
By utilising x-rays, coronary intervention (without one-stage PCI) exposes
patients (and examining personnel) to a radiation burden. The radiation
burden is measured as dose area product (Gy*cm2 = 100 cGy*cm²). This
variable is defined as the product of the irradiated area (in cm²) and the
dose effective there and is expressed in “Gray” (Gy). The dose area product
is relevant for patient safety.
The threshold value for the dose area product in isolated coronary intervention is based on the corresponding diagnostic reference level (DRL)
set by the Federal Office for Radiation Protection. The prescribed DRL for
PCI (without one-stage PCI) in adults is 12,000 cGy*cm². The DRL serves
to detect situations where the patient dose or the administered activity
is unusually high.
This quality indicator measures how many coronary interventions, for
which the dose area product was documented, had a radiation burden
above the diagnostic reference level. Any statistical discrepancies need
to be subjected to a cause analysis and, when appropriate, suitable
measures must be introduced to reduce the dose area product.

25 %
20 %
15 %

Evaluating the 2009 results

10 %
5%
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

474

Number of hospitals with 0 cases

344

In 2009, the overall rate concerning exceeded dose area products in PCI
(without one-stage PCI) was 9.8 % and thus within the tolerance range (≤
26.3 %; 95th percentile), however, the range was large. Irrespective of the
number of treated cases, 8.4 % of the hospitals (n = 40) showed statistically discrepant results and must be subjected to a cause analysis. Given
the great importance assigned to radiation protection, the Federal Expert
Committee deems that there is a particular need for action on this aspect
of care.

245 hospitals with ≥ 20 cases
Dose area product in PCI (without one-stage PCI)
> 12,000 cGy*cm²

70 %
60 %

*

50 %

*

40 %
30 %
20 %
10 %

*

0%

2008
Median

5.2 %

Range

0.0 – 41.5 %

*

2009

Number of computationally 13 of 245
discrepant hospitals

229 hospitals with 1 to 19 cases
Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally 27 of 229
discrepant hospitals
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Results 2009

Coronary surgery, isolated
Dr. Tonia Kazmaier, Svetlana Rasch, Federal Expert Committee for Heart Surgery

Introduction
Coronary artery disease (CAD) is defined
as a narrowing of the coronary arteries.
In most cases, hardening of the arteries
(arteriosclerosis) is the cause of the
disease. In the advanced stage of CAD,
there is an imbalance between oxygen
demand and oxygen supply in the myocardium (heart muscle). This clinical picture manifests, for example, as sudden attacks of pain in the chest (angina pectoris).
The clinical sequelae of CAD – including heart failure, myocardial
infarction and cardiac dysrhythmias – rank top in the statistics
for causes of death in Germany. The primary objectives in the
treatment of chronic CAD are to enhance the patient’s quality of

life by lowering the frequency of angina pectoris, improving the
patient’s exercise capability, preventing the clinical sequelae of
CAD (particularly myocardial infarction and heart failure) and to
reduce mortality.
Bypass surgery is one of the options for treating the constricted
coronary arteries: This procedure involves taking a blood vessel
(vein or artery) from another part of the body and using it to
graft over the stenotic or occluded section of the affected coronary artery.
The clinical area presented here considers patients who have
undergone surgery exclusively on their coronary arteries, hence
the term “isolated coronary surgery”.

Case-based aggregate results (patients)
2008

Name of the quality indicator
QI 1:

Use of the left internal mammary artery in patients with
elective/urgent indication for surgery

QI 2:

Postoperative mediastinitis …

Result

Result

Cases (Numerator | Denominator)

92.5 %

93.1 %

34,674

37,265

a: In patients with elective or urgent indication for surgery without mediastinitis and without thoracic wound infection before
surgery

0.5 %

0.4 %

163

37,246

b: In patients with risk class 0 oder 1 (by NNIS) 1

0.5 %

0.4 %

146

34,336

QI 3:

Postoperative renal dysfunction

3.3 %

3.6 %

1,013

28,540

QI 4:

Neurological complications in patients with elective/urgent
indication for surgery

0.9 %

1.0 %

357

35,563

QI 5:

Mortality …
a: In-hospital mortality in all patients undergoing isolated coronary surgery in their primary surgery

3.1 %

3.0 %

1,270

42,861

b: In-hospital mortality in patients with elective/urgent indication for surgery

2.1 %

2.1 %

767

37,279

1.1

1.0

42,030

3.2 %

2.9 %

42,030

g: Patients with known status on postoperative day 30 (followup rate)

74.6 %

77.1 %

33,062

42,861

h: 30-day mortality in patients in hospitals with a follow-up rate
≥ 97 %

3.1 %

3.2 %

769

24,259

c: Ratio of the observed to expected in-hospital mortality rate
using logistic KCH score 3.0 2
d: Risk-adjusted in-hospital mortality using logistic KCH
score 3.0

1

2009

NNIS, National Nosocomial Infection Surveillance. Additive score: One risk point is assigned whenever the following is present: ASA ≥ 3, duration of the procedure > 75th
percentile of distribution of the duration of the procedure for the surgery type under
review and/or the intervention is contaminated or septic.

© 2010 AQUA Institute GmbH

2

Trend

The KCH score 3.0 was produced by logistic regression using the data collected on the
clinical area “Coronary surgery, isolated”. This method allows us to determine for each
patient how high the expected probability of dying in hospital is under consideration of
the respective risk profile.
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Coronary surgery, isolated

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

Use of the left internal mammary artery in patients with
elective/urgent indication for surgery

QI 2:

Postoperative mediastinitis …

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

≥ 85.0 % (T)

81

1

15

2

A

Not defined

81

–

–

X

A

b: In patients with risk class 0 oder 1 (by NNIS) 1

≤ 1.3 % (T;
95th percentile)

82

4

4

1

A

QI 3:

Postoperative renal dysfunction

≤ 7.8 % (T;
95th percentile)

81

4

8

2

A

QI 4:

Neurological complications in patients with elective/urgent
indication for surgery

≤ 2.2 % (T ;
95th percentile)

81

4

5

2

A

QI 5:

Mortality …
a: In-hospital mortality in all patients undergoing isolated coronary surgery in their primary surgery

Not defined

82

–

–

X

A

b: In-hospital mortality in patients with elective/urgent indication for surgery

Not defined

81

–

–

X

A

c: Ratio of the observed to expected in-hospital mortality rate
using logistic KCH score 3.0 2

Not defined

82

–

–

X

A

≤ 4.5 % (T;
90th percentile)

82

8

–

3

A

g: Patients with known status on postoperative day 30 (followup rate)

Not defined

82

–

–

X

A

h: 30-day mortality in patients in hospitals with a follow-up rate
≥ 97 %

Not defined

44

–

–

X

A

a: In patients with elective or urgent indication for surgery without mediastinitis and without thoracic wound infection before
surgery

d: Risk-adjusted in-hospital mortality using logistic KCH
score 3.0

T = Tolerance range; Z = Target range
In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.
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Coronary surgery, isolated

Services subject to mandatory reporting
All coronary surgeries performed on patients > 18 years of age
are documented. Simultaneous surgeries on the heart, heart
valves (with the exception of the aortic valve) and vessels close
to the heart as well as simultaneous interventions on the internal carotid artery and heart surgery performed for treating
polytrauma are not subject to the mandatory documentation
requirement. To ensure comparability of hospital-based outcomes, this evaluation only presents isolated surgeries on the
coronary arteries.

Data basis: Coronary surgery, isolated
2008

2009

Reported

Reported

Expected Complete count

Heart surgery (total)
Data sets

70,500

64,853

65,018

99.7 %

Hospitals

83

89

99

89.9 %

Including: Coronary surgery, isolated
Data sets

45,514

42,861

n. a.

n. a.

Hospitals

79

82

n. a.

n. a.

Looking forward
The results in this clinical area have been demonstrating a stable
and good quality of care for years. Consideration of the overall hospital-based results for 2009 shows that, as in the previous year, on the indicator level there were only a few hospitals
with results that were computationally outside of the reference
range (overall 21 discrepancies across all indicators). In the
Structured Quality Dialogue, these hospitals will be requested
to provide a detailed analysis of their process and structural
standards and, if appropriate, submit isolated case analyses on
the affected patients. The indicator results (aggregate patientbased results) only showed a significant improvement in the
follow-up rate. All other results showed no significant change
over the previous year. For this reason, the following will not
give a comprehensive description of individual indicators.
Based on the data from the year 2008, a total of 16 discrepant
results were identified for quality indicators in the clinical area
“Coronary surgery, isolated”. A request was issued for a statement on all 16 cases. Moreover, 7 hospitals were requested
to submit supplementary information and the problem was discussed with experts at 4 hospitals.
Even though consistent results have been achieved on the federal level for years, the Federal Expert Committee would like to
retain the indicators in their current form. By consistently holding the Structured Quality Dialogue and using isolated case
analyses, the hospitals’ respective improvement potentials
were successfully exposed. By the same token, the quality improvements should also continue in the coming years.

Basic statistics: Coronary surgery, isolated
2009
Number Proportion
All patients

42,888

100.0 %

42,888

100.0 %

Age distribution
Number of patients with valid age data
< 50 years

1,999

4.7 %

50 – 59 years

7,298

17.0 %

60 – 69 years

13,594

31.7 %

70 – 79 years

16,497

38.5 %

80 – 89 years

3,479

8.1 %

21

0.1 %

33,518

78.2 %

9,370

21.8 %

1,935

4.5 %

≥ 90 years
Gender
Male
Female
ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

5,701

13.3 %

ASA 3: A patient with severe systemic disease
and functional impairment

29,192

68.1 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

5,831

13.6 %

229

0.5 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
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Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/HCH-KORO/
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Aortic valve surgery, isolated
Dr. Tonia Kazmaier, Svetlana Rasch, Federal Expert Committee for Heart Surgery

Introduction
The aortic valve is the “valve” between
the left cardiac ventricle and the aorta.
Aortic valve failure is referred to when
this valve fails to close properly. A narrowing is termed aortic valve stenosis.

Surgeries on the aortic valve are excluded from mandatory documentation when the following conditions apply: Heart surgery
performed to treat polytrauma, simultaneous surgeries on the
other heart valves, in same-session intervention on the internal
carotid artery.

In patients with either of these functional disorders, the heart has to work harder to pump blood
and the cardiac muscle is overburdened. The symptoms of aortic valve stenosis depend on how strongly the blood stream is
constricted. Possible signs include exercise-induced shortness
of breath, easily fatigued, dizziness and tendency to collapse,
irregular cardiac rhythm or heart pain. Low-grade aortic valve
stenosis often takes an asymptomatic course. In severe cases,
diseases of the aortic valve are treated surgically by implanting
an artificial heart valve.

To ensure comparability of the hospital-based outcomes, this
evaluation only presents isolated surgeries on the aortic valve.

Aortic valve replacement can be performed by “open” surgery
where the heart is stopped and a heart-lung machine is used. By
the conventional method, access to the heart is accomplished
through the rib cage.
In patients with a high surgical risk, optionally, the aortic valve
can be implanted by a catheter-supported method. This procedure uses either a “transapical” or “transvascular” access during
surgery.
nn In transapical aortic valve replacement, the apex of the

heart is exposed by making a 3 – 5 cm long incision through
the ribs (left rib cage, in the 4th or 5th intercostal space).
nn Transvascular aortic valve replacement only requires a

targeted puncture in the inguinal artery.
Both methods start by dilating the segment of the old, constricted aortic valve using a special balloon catheter system.
Next, the folded heart valve prosthesis is advanced through a
catheter into this position where the prosthesis is then released
and deployed. This procedure is relatively new and currently
only performed by a few hospitals on patients exhibiting an
especially high risk.
The clinical area presented here only considers patients who
received treatment of the aortic valve exclusively. Because the
“conventional” and/or “catheter-supported” procedures are
very different and the affected patients, in particular, differ in
terms of risk profile, the two methods were calculated separately for the federal assessment 2009:
nn Aortic valve surgery, isolated – conventional
nn Aortic valve surgery, isolated – catheter-supported

Services subject to mandatory reporting

Looking forward
Based on the data from the year 2008, a total of 9 statistically
discrepant results were identified for quality indicators in the
clinical area “Aortic valve surgery, isolated”. In seven cases, a
request for a statement was issued. Moreover, 1 hospital was
requested to submit supplementary information and, at 2 hospitals, the issue was discussed with experts.
The 2009 results for conventional aortic valve replacement
have demonstrated that, for years, the quality of care has been
consistently stable and comparably good on an international
basis. Results of this nature have not yet become available for
the catheter-supported procedures.
Transvascular catheter-supported aortic valve interventions
were subject to mandatory documentation for the first time in
reporting year 2008. This did not apply to transapical cathetersupported aortic valve interventions until 2009. Therefore, a
direct comparison with the previous year’s values is not possible
within this procedure.
Likewise, the comparison of conventional and catheter-
supported procedures is only conditionally possible. Although
the number of catheter-supported aortic valve interventions
rose by around 3.5-fold in 2009 compared to 2008, the statistical population of catheter-supported procedures examined was
still markedly lower when compared with the reported number
of conventionally implanted aortic valve replacements. Moreover, the risk profile of the patients differed between the two
procedures.
The Federal Expert Committee will scrupulously monitor the
further development of the outcomes in catheter-supported interventions. For the year 2010, the Federal Expert Committee
will set down reference values to enable a Structured Quality
Dialogue to be held for this procedure as well.
The Federal Expert Committee proposes that the measurement
of the indicator “Postoperative mediastinitis” (QI 1) be disconti
nued for catheter-supported procedures in the future in light of
the fact that mediastinitis cannot result from this surgical method
because it uses a transapical and/or transvascular access.

All surgeries on the aortic valve using the heart-lung machine
as well as all minimal-invasive surgeries on heart valves by
catheter-supported (transvascular or transapical) implantation
of an aortic valve replacement in patients aged > 18 years are
subject to mandatory documentation.
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Aortic valve surgery, isolated

Case-based aggregate results (patients)
2008

Name of the quality indicator

Result

2009
Result

Cases (Numerator | Denominator)

Trend

Aortic valve surgery, isolated (conventional)
QI 1:

Postoperative mediastinitis …
a: In patients with elective or urgent indication for surgery without mediastinitis and without thoracic wound infection before
surgery

0.3 %

0.2 %

23

9,879

b: In patients with risk class 0 or 1 (by NNIS)1

0.2 %

0.2 %

18

8,159

QI 2:

Postoperative renal dysfunction

4.5 %

4.7 %

312

6,594

QI 3:

Neurological complications in patients with elective/urgent
indication for surgery

1.3 %

1.1 %

105

9,391

QI 4:

Mortality …
a: In-hospital mortality in all patients undergoing isolated coronary surgery in their primary surgery

3.5 %

3.0 %

307

10,266

b: In-hospital mortality in patients with elective/urgent indication for surgery

2.9 %

2.4 %

237

9,887

1.0

0.9

10,175

3.2 %

2.6 %

10,175

e: Patients with known status on postoperative day 30 (followup rate)

75.3 %

78.6 %

8,064

10,266

f: 30-day mortality in patients in hospitals with a follow-up rate
≥ 97 %

3.4 %

2.9 %

171

5,919

c: Ratio of the observed to expected in-hospital mortality rate
using the logistic AKL score2
d: Risk-adjusted in-hospital mortality using the logistic AKL score

Aortic valve surgery, isolated (catheter-supported)
QI 1:

Postoperative mediastinitis

QI 2:

Postoperative renal dysfunction

QI 3:

Neurological complications in patients with elective/urgent
indication for surgery

QI 4:

Mortality …

Presentation not feasible (see “Looking forward”)
11.0 %

9.5 %

56

587

1.9 %

2.3 %

53

2,339

a: In-hospital mortality in all patients undergoing isolated coronary surgery in their primary surgery

10.4 %

9.2 %

234

2,558

b: In-hospital mortality in patients with elective/urgent indication for surgery

10.0 %

9.0 %

227

2,537

1.5

1.2

2,519

d: Risk-adjusted in-hospital mortality using the logistic AKL score

15.9 %

11.1 %

2,519

e: Patients with known status on postoperative day 30 (followup rate)

78.2 %

74.9 %

1,915

2,558

f: 30-day mortality in patients in hospitals with a follow-up rate
≥ 97 %

11.6 %

10.1 %

139

1,374

c: Ratio of the observed to expected in-hospital mortality rate
using the logistic AKL score

1

NNIS : National Nosocomial Infections Surveillance. Additive score: One risk point is
assigned whenever the following is present: ASA ≥ 3, duration of the procedure > 75th
percentile of distribution of the duration of the procedure for the surgery type under
review and/or the intervention is contaminated or septic.

© 2010 AQUA Institute GmbH

2

The AKL score was produced by logistic regression using the data collected on aortic
surgery. This method allows us to determine for each patients how high the expected
probability of dying in hospital is under consideration of the respective risk profile.
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Aortic valve surgery, isolated

Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

Aortic valve surgery, isolated (conventional)
QI 1:

Postoperative mediastinitis …
a: In patients with elective or urgent indication for surgery without mediastinitis and without thoracic wound infection before
surgery

Not defined

79

–

–

X

A

b: In patients with risk class 0 or 1 (by NNIS)

≤ 2.6 % (T;
95th percentile)

79

4

1

1

A

QI 2:

Postoperative renal dysfunction

≤ 9.8 % (T;
95th percentile)

78

4

4

2

A

QI 3:

Neurological complications in patients with elective/urgent
indication for surgery

≤ 3.0 % (T;
95th percentile)

79

4

0

1

A

QI 4:

Mortality …
a: In-hospital mortality in all patients undergoing isolated coronary surgery in their primary surgery

Not defined

80

–

–

X

A

b: In-hospital mortality in patients with elective/urgent indication for surgery

Not defined

79

–

–

X

A

c: Ratio of the observed to expected in-hospital mortality rate
using the logistic AKL score

Not defined

80

–

–

X

A

≤ 6.7 % (T;
95th percentile)

80

5

–

2

A

e: Patients with known status on postoperative day 30 (followup rate)

Not defined

80

–

–

X

A

f: 30-day mortality in patients in hospitals with a follow-up rate ≥ 97 %

Not defined

45

–

–

X

A

d: Risk-adjusted in-hospital mortality using the logistic AKL score

Aortic valve surgery, isolated (catheter-supported)
QI 1:

Postoperative mediastinitis

QI 2:

Postoperative renal dysfunction

Not defined

55

–

–

X

A

QI 3:

Neurological complications in patients with elective/urgent
indication for surgery

Not defined

61

–

–

X

A

QI 4:

Mortality …
a: In-hospital mortality in all patients undergoing isolated coronary surgery in their primary surgery

Not defined

61

–

–

X

A

b: In-hospital mortality in patients with elective/urgent indication for surgery

Not defined

61

–

–

X

A

c: Ratio of the observed to expected in-hospital mortality rate
using the logistic AKL score

Not defined

59

–

–

X

A

d: Risk-adjusted in-hospital mortality using the logistic AKL score

Not defined

59

–

–

X

A

e: Patients with known status on postoperative day 30 (followup rate)

Not defined

61

–

–

X

A

f: 30-day mortality in patients in hospitals with a follow-up rate ≥ 97 %

Not defined

29

–

–

X

A
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Data basis: Isolated aortic valve surgery
2008

Basic statistics: Isolated aortic valve surgery
2009

Reported

Reported

Isolated aortic valve surgery (conventional)

Expected Complete count

2009

Heart surgery (total)

Number Proportion

Data sets

70,500

64,853

65,018

99.7 %

Hospitals

83

89

99

89.9 %

Including: Isolated aortic valve surgery (conventional)
11,205

10,311

n. a.

n. a.

Hospitals

80

79

n. a.

n. a.

Including: Isolated aortic valve surgery (catheter-supported)
Data sets

637

2,566

n. a.

n. a.

Hospitals

25

61

n. a.

n. a.

Project leaders at the AQUA Institute
Svetlana Rasch

Members of the Federal Expert Committee for Heart Surgery
Dr. Andreas Beckmann,
Duisburg

Dr. Wolfgang Schiller,
Bonn

Dr. Marius Großmann,
Göttingen

Horst Schmidt,
Oberursel

Prof. Dr. Jan Gummert,
Bad Oeynhausen

100.0 %

10,285

100.0 %

635

6.2 %

50 – 59 years

1,045

10.2 %

60 – 69 years

2,197

21.4 %

70 – 79 years

4,633

45.0 %

80 – 89 years

1,746

17.0 %

29

0.3 %

Male

5,870

57.1 %

Female

4,415

42.9 %

Age distribution
Number of patients with valid age data

Data sets

Dr. Tonia Kazmaier

10,285

All patients

< 50 years

≥ 90 years
Gender

ASA classification
505

4.9 %

ASA 2: A patient with mild systemic disease

1,378

13.4 %

Dr. Ernst Spitzenpfeil,
Nuremberg

ASA 3: A patient with severe systemic disease
and functional impairment

7,271

70.7 %

PD Dr. Horst Laube,
Berlin

Prof. Dr. Ulrike Toellner-Bauer,
Bochum

ASA 4: A patient with severe systemic disease
that is a constant threat to life

1,087

10.6 %

Hermine Nock,
Aachen

Prof. Dr. Armin Welz,
Bonn

ASA 5: A moribund patient

44

0.4 %

Sabine Pfeffer,
Dettingen/Erms

Rainer Zurkowski,
Dusseldorf

ASA 1: A normal healthy patient

Isolated aortic valve surgery (catheter-supported)
2009
Number Proportion

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
Isolated aortic valve surgery (conventional)
www.sqg.de/themen/HCH-AORT-CHIR/
Isolated aortic valve surgery (catheter-supported)
www.sqg.de/themen/HCH-AORT-KATH/

2,565

100.0 %

2,565

100.0 %

1

≤ 0.1 %

50 – 59 years

14

0.6 %

60 – 69 years

101

3.9 %

70 – 79 years

741

28.9 %

80 – 89 years

1,609

62.7 %

99

3.9 %

957

37.3 %

1,608

62.7 %

All patients
Age distribution
Number of patients with valid age data
< 50 years

≥ 90 years
Gender
Male
Female
ASA classification

32

1.2 %

298

11.6 %

ASA 3: A patient with severe systemic disease
and functional impairment

1,719

67.0 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

489

19.1 %

27

1.1 %

ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

ASA 5: A moribund patient
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Aortic valve surgery, isolated
QI 4d: Mortality (risk-adjusted using the logistic AKL score) – conventional

Mortality (risk-adjusted in-hospital mortality using the logistic
AKL score) – conventional
Numerator

Patients who die during their inpatient stay, accounting for the
AKL score

Denominator

All patients undergoing isolated conventional surgery on the
aortic valve as their primary surgery and showing complete
documentation of the AKL score

Reference range

≤ 6.2 % (tolerance range, 95th percentile)

Risk adjustment

Logistic regression (AKL score)

Indicator ID

12093 (previously 89933)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

3.2 %

2.6 %

Confidence interval

–

–

Total number of cases 10,572

10,175

Aggregate result of all patients

Lowest possible risk-adjusted in-hospital mortality.

Background of the quality indicator
When reviewing postoperative complications after heart surgery, it is
standard procedure to examine the mortality of inpatient stays (in-hospital
mortality). Since the risk profile of patients differs greatly, the results
of different hospitals cannot be compared with each other unless a risk
adjustment is performed. In order to produce comparability nevertheless,
the AKL score is used to account for patient-related risk factors in the calculation of in-hospital mortality. By taking the respective risk profile into
account, the AKL score allows us to calculate each patient’s expected
probability of dying in hospital. Risk adjustment using the logistic regression model compares the actually observed in-hospital mortality rate (O)
of a hospital with the expected in-hospital mortality rate (E). This is the
only way that the results from various hospitals can be compared.
This indicator describes the risk-adjusted in-hospital mortality with regard
to patients who were implanted with an aortic valve replacement by the
conventional procedure.

8%
7%
Risk-adjusted in-hospital mortality

Quality target

6%

Evaluating the 2009 results

5%

At 2.6 %, the overall rate dropped compared to the previous year and
the range of results also declined (0 – 10.5 %). With regard to hospitals
with at least 20 cases, 4 hospitals were computationally discrepant; the
in-hospital mortality of these hospitals ranged between 7.6 % and 10.5 %.
Only 1 of the hospitals with 1 to 19 cases showed a computationally discrepant result.

4%
3%
2%
1%
0%
2008

2009

In the estimation of the Federal Expert Committee, the care situation is,
however, good in general. The Committee recommends using the 90th
percentile instead of the 95th as next year’s reference range.

Hospital-based results
Statistical population of all hospitals

80

Number of hospitals with 0 cases

0

77 hospitals with ≥ 20 cases

Risk-adjusted in-hospital mortality

25 %

20 %

*

15 %

*

10 %

5%

*

0%

2008
Median

2.2 %

Range

0.0 – 10.5 %

*

2009

Number of computationally 4 of 77
discrepant hospitals

3 hospitals with 1 to 19 cases
Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally 1 of 3
discrepant hospitals
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QI 4d: Mortality (risk-adjusted according to the logistic AKL Score) – catheter-supported

Quality target
Lowest possible risk-adjusted in-hospital mortality.

Background of the quality indicator
When reviewing postoperative complications after heart surgery, it is
standard procedure to examine the mortality of inpatient stays (in-hospital
mortality). Since the risk profile of patients differs greatly, the results of
different hospitals cannot be compared with each other unless a risk adjustment is performed. In order to produce comparability nevertheless,
the AKL score is used to account for patient-related risk factors in the calculation of in-hospital mortality. By taking the respective risk profile into
account, the AKL score allows us to calculate each patient’s expected
probability of dying in hospital. Risk adjustment using the logistic regression model compares the actually observed in-hospital mortality rate (O)
of a hospital with the expected in-hospital mortality rate (E). This is the
only way that the results from various hospitals can be compared.
This indicator describes the risk-adjusted in-hospital mortality with regard
to patients who were implanted with an aortic valve replacement by a
catheter-supported (transapical or transvascular) procedure.

Mortality (risk-adjusted in-hospital mortality based on the
logistic AKL score) – catheter-supported
Numerator

Patients who die during their inpatient stay, accounting for the
AKL score

Denominator

All patients undergoing isolated conventional surgery on the
aortic valve as their primary surgery and showing complete
documentation of the AKL score

Reference range

Not defined

Risk adjustment

Logistic regression (AKL score)

Indicator ID

12169 (previously 90666)

Unless specified otherwise, all numbers refer to the year 2009.
The results are not comparable with the previous year’s results since this was the first
year that transapically implanted aortic valves were also documented.

Case-based results (patients)
2008

2009

Aggregate result

15.9 %

11.1 %

Confidence interval

–

–

Total number of cases 573

2,519

Aggregate result of all patients
20 %
17.5 %
Risk-adjusted in-hospital mortality

Evaluating the 2009 results
Compared to the previous year, the risk-adjusted mortality rate in catheter-supported interventions declined from 15.9 % to 11.1 %. However, a
direct comparison with the previous year and a final evaluation is not
possible because 2009 was the first year that this indicator measured
both transvascularly and transapically implanted heart valves.
The comparison of the two procedures (conventional and catheter-
supported heart valve replacement) shows that catheter-supported heart
valve replacement has a markedly higher in-hospital mortality than the
conventional procedure. This result is not surprising given that cathetersupported interventions are preferably performed in patients exhibiting
an especially high risk. However, it is striking that the observed mortality
rate in catheter-supported interventions was higher than the expected
mortality rate (ratio O/E = 1.2). The Federal Expert Committee will conscientiously monitor the further development of the outcomes in cathetersupported interventions.

15 %
12.5 %
10 %
7.5 %
5%
2.5 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

59

Number of hospitals with 0 cases

0

30 hospitals with ≥ 20 cases
30 %

*

Risk-adjusted in-hospital mortality

25 %

*

20 %
15 %
10 %
5%

*

0%

2008
Median

10.0 %

Range

0.0 – 21.5 %

*

2009

Number of computationally –
discrepant hospitals

29 hospitals with 1 to 19 cases
Median

9.2 %

Range1

0.0 – 108.0 %

1

© 2010 AQUA Institute GmbH

Number of computationally –
discrepant hospitals

Due to risk adjustment (overall mortality * O/E), a value > 100 % is computationally
possible.
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Combined coronary and aortic valve surgery
Dr. Tonia Kazmaier, Svetlana Rasch, Federal Expert Committee for Heart Surgery

Introduction
Combined coronary and aortic valve
surgery is the term used to describe procedures where blood vessels are taken
from another part of the body and used
to bridge a stenotic or occluded section
of a coronary artery (called bypasses)
and, simultaneously, the aortic valve is
replaced by an artificial heart valve.

Patients undergoing this procedure constitute a special heartsurgery risk group because, frequently, even more concomitant
diseases are present in addition to coronary heart disease and
aortic valve disease.
The clinical area presented here exclusively compares the quality of the combined coronary and aortic valve surgery.

Case-based aggregate results (patients)
2008

Name of the quality indicator
QI 1:

Result

Result

Cases (Numerator | Denominator)

Trend

Postoperative mediastinitis …
a: In patients with elective or urgent indication for surgery without mediastinitis and without thoracic wound infection before
surgery

0.5 %

0.6 %

39

6,875

b: In Patients with risk class 0 or 1 (by NNIS) 1

0.4 %

0.6 %

31

5,632

QI 2:

Postoperative renal dysfunction

7.4 %

7.7 %

326

4,218

QI 3:

Neurological complications in patients with elective/urgent
indication for surgery

1.7 %

1.8 %

114

6,523

QI 4:

Mortality …
a: In-hospital mortality in all patients undergoing isolated coronary surgery in their primary surgery

5.8 %

6.0 %

428

7,197

b: In-hospital mortality in patients with elective/urgent indication for surgery

5.0 %

5.2 %

357

6,885

1.0

1.0

7,124

5.5 %

6.0 %

7,124

e: Patients with known status on postoperative day 30 (followup rate)

77.9 %

80.1 %

5,768

7,197

f: 30-day mortality in patients in hospitals with a follow-up rate
≥ 97 %

5.8 %

6.0 %

254

4,223

c: Ratio of the observed to expected in-hospital mortality rate
using the logistic KBA score2
d: Risk-adjusted in-hospital mortality using the logistic KBA
score

1

2009

NNIS : National Nosocomial Infections Surveillance. Additive score: One risk point is
assigned whenever the following is present: ASA ≥ 3, duration of the procedure > 75th
percentile of distribution of the duration of the procedure for the surgery type under
review and/or the intervention is contaminated or septic.
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2

The KBA score was produced by logistic regression using the data collected on the
clinical area “Combined coronary and aortic valve surgery”. This method allows us to
determine for each patient how high the expected probability of dying in hospital is
under consideration of the respective risk profile.
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Combined coronary and aortic valve surgery

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

Postoperative mediastinitis …
a: In patients with elective or urgent indication for surgery without mediastinitis and without thoracic wound infection before
surgery

Not defined

80

–

–

X

A

b: In patients with risk class 0 or 1 (by NNIS)

≤ 2.5 % (T;
95th percentile)

80

4

1

1

A

QI 2:

Postoperative renal dysfunction

≤ 17.2 % (T;
95th percentile)

80

5

6

2

A

QI 3:

Neurological complications in patients with elective/urgent
indication for surgery

≤ 4.7 % (T;
95th percentile)

80

4

3

1

A

QI 4:

Mortality …
a: In-hospital mortality in all patients undergoing isolated coronary surgery in their primary surgery

Not defined

80

–

–

X

A

b: In-hospital mortality in patients with elective/urgent indication for surgery

Not defined

80

–

–

X

A

c: Ratio of the observed to expected in-hospital mortality rate
using the logistic KBA score

Not defined

80

–

–

X

A

≤ 11.7 % (T;
95th percentile)

80

4

–

3

A

e: Patients with known status on postoperative day 30 (followup rate)

Not defined

80

–

–

X

A

f: 30-day mortality in patients in hospitals with a follow-up rate
≥ 97 %

Not defined

45

–

–

X

A

d: Risk-adjusted in-hospital mortality using the logistic KBA
score

T = Tolerance range; Z = Target range
In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.
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Combined coronary and aortic valve surgery

Services subject to mandatory reporting

Data basis: Combined coronary and aortic valve surgery
2008

2009

Reported

Reported

Expected Complete count

All combined surgeries performed on the coronary arteries and
the aortic valve using the heart-lung machine in patients > 18 years
are subject to mandatory documentation.

Heart surgery (total)
Data sets

70,500

64,853

65,018

99.7 %

Hospitals

83

89

99

89.9 %

Including: Combined coronary and aortic valve surgery
Data sets

7,700

7,197

n. a.

n. a.

Hospitals

78

80

n. a.

n. a.

Basic statistics: Combined coronary and aortic valve surgery

Combined surgeries on the coronary arteries and the aortic
valve are excluded from mandatory documentation when the
following conditions apply: Heart surgery performed to treat
polytrauma, simultaneous surgeries on the other heart valves,
in same-session interventions on the internal carotid artery.
To ensure comparability of the hospital-based outcomes, this
evaluation only presents combined surgeries on the coronary
arteries and the aortic valve without additional interventions.

2009
Number Proportion
All patients

7,200

100.0 %

7,200

100.0 %

66

0.9 %

Age distribution
Number of patients with valid age data
< 50 years
50 – 59 years

324

4.5 %

60 – 69 years

1,449

20.1 %

70 – 79 years

3,855

53.5 %

80 – 89 years

1,487

20.7 %

19

0.3 %

Male

4,895

68.0 %

Female

2,305

32.0 %

240

3.3 %

≥ 90 years
Gender

ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

771

10.7 %

ASA 3: A patient with severe systemic disease
and functional impairment

5,167

71.8 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

983

13.7 %

39

0.5 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Tonia Kazmaier

Svetlana Rasch

Members of the Federal Expert Committee for Heart Surgery
Dr. Andreas Beckmann,
Duisburg
Dr. Marius Großmann,
Göttingen
Prof. Dr. Jan Gummert,
Bad Oeynhausen
PD Dr. Horst Laube,
Berlin
Hermine Nock,
Aachen
Sabine Pfeffer,
Dettingen/Erms

Dr. Wolfgang Schiller,
Bonn
Horst Schmidt,
Oberursel
Dr. Ernst Spitzenpfeil,
Nuremberg
Prof. Dr. Ulrike Toellner-Bauer,
Bochum
Prof. Dr. Armin Welz,
Bonn
Rainer Zurkowski,
Dusseldorf

Looking forward
The results in this clinical area have been demonstrating a consistent and good quality of care for years.
Consideration of the overall hospital-based results for 2009
shows that, as in the previous year, on the indicator level there
were only a few hospitals that had results that were computationally outside of the reference range. In the Structured Quality
Dialogue, these hospitals will be requested to provide a detailed
analysis of their process and structural standards and, if appropriate, submit isolated case analyses on the affected patients.
The overall rate for the indicator “Risk-adjusted in-hospital mortality using the logistic KBA score” was within the expected
range, given the risk profile of the treated patients. However,
the range of the results still continues to be comparably large.
Therefore, the Federal Expert Committee is seeking to revise
the reference value.
The indicator results (aggregate case-based results) only
showed significant improvement for the follow-up rate. None of
the other results changed significantly over the previous year.
For this reason, the following will not go into detail on any of
the indicators.
Based on data from the year 2008, a total of 9 statistically discrepant results was identified in the clinical area “Combined
coronary and aortic valve surgery”. In 7 cases, a request for a
statement was issued. Moreover, 3 hospitals were requested to
submit supplementary information and 2 hospitals discussed
the issue with experts.
Even though consistent results have been achieved on the federal level for years, the Federal Expert Committee still deems it
sensible to continue external comparative quality assurance
in this clinical area in order be able to continue to assess the
quality of care now that new technical procedures have been
introduced.

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/HCH-KOMB/
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Heart transplantation
Dr. Klaus Richter, Anja Kaiser, Federal Expert Committee for Heart and Lung Transplantation

Introduction
Heart transplantation is a highly sophisticated medical intervention that has
nevertheless become an established
therapeutic procedure and is currently
performed at 25 centres in Germany.
To qualify for a transplant, the patient
must have an incurable heart disease (termed refractory endstage heart failure) that is so far advanced that without the
intervention the chance for survival is extremely low. In this
context, the risk associated with the surgical intervention
and the potential long-term complications must be lower than
the patient’s individual risk of dying from the actual underlying disease. A transplantation will not be considered until all

other organ-conserving (both medical and surgical) treatment
options have been exhausted. In the early days of heart transplants, donors were only accepted if they were younger than
40 years of age and had no previous cardiac diseases. Since
then, however, hearts are accepted from donors up to 70 years
of age. Nevertheless, the overall number of donors has tended
to decline. On the one hand, hospitals hardly report all potential
donors and, on the other hand, the relatives of the deceased will
not consent to a donation in up to 50 % of the cases. In consequence, the waiting period for a heart transplant has increased
dramatically over the course of the last 10 years. However, this
should not entirely be regarded as a negative trend given that
medicine of recent years has been more and more successful at
bridging over the waiting time to transplantation.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

In-hospital mortality

QI 2:

30-day survival (hospital stay in 2008) …

QI 5:

Result

Cases (Numerator | Denominator)

16.2 %

48

296

8.0 %

4.0 %

13

323

84.3 %

88.1 %

273

310

a: Unknown survival status 1 year after transplantation

15.4 %

11.5 %

31

269

b: 1-year survival (with known status)

67.5 %

76.7 %

224

292

a: Unknown survival status 2 years after transplantation

11.6 %

9.1 %

21

230

b: 2-year survival (with known status)

71.4 %

66.8 %

203

304

a: Unknown survival status 3 years after transplantation

27.2 %

8.5 %

21

248

b: 3-year survival (with known status)

90.0 %

70.8 %

223

315

b: 30-day survival (with known status)

QI 4:

Result

2009

16.4 %

a: Unknown survival status 30 days after transplantation

QI 3:

2008

Trend

1-year survival (hospital stay in 2008) …

2-year survival (hospital stay in 2007) …

3-year survival (hospital stay in 2006) …
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Heart transplantation

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

In-hospital mortality

QI 2:

30-day survival (hospital stay in 2008) …

QI 3:

QI 4:

QI 5:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

≤ 30.0 % (T)

24

5

0

1

X

a: Unknown survival status 30 days after transplantation

Not defined

24

–

–

X

X

b: 30-day survival (with known status)

Not defined

24

–

–

X

X

a: Unknown survival status 1 year after transplantation

Not defined

23

–

–

X

X

b: 1-year survival (with known status)

≥ 70.0 % (T)

24

11

0

1

X

a: Unknown survival status 2 years after transplantation

Not defined

23

–

–

X

X

b: 2-year survival (with known status)

Not defined

25

–

–

X

X

a: Unknown survival status 3 years after transplantation

Not defined

23

–

–

X

X

b: 3-year survival (with known status)

Not defined

22

–

–

X

X

1-year survival (hospital stay in 2008) …

2-year survival (hospital stay in 2007) …

3-year survival (hospital stay in 2006) …

T = Tolerance range; Z = Target range
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Heart transplantation

Services subject to mandatory reporting
All heart transplants.

Looking forward
The members of the Federal Expert Committee are unanimously
of the opinion that such a resource-intensive procedure as heart
transplantation must be subject to higher data quality requirements in terms of data completeness and data correctness.
However, both the quantity and the quality of the previously
available data remain far below the set expectations, particularly
with respect to the follow-up data. Therefore, there appears
to be an imperative that the existing databases of the German Foundation for Organ Transplantation, the Eurotransplant
International Foundation and the external quality assurance be
merged. This is deemed the only way to document the fate and
successful transplantation of each individual organ. This is even
more important given that the number of donors has declined
over the past years despite intensive political endeavours (approx.
5 % compared to 2007).
The reasons for this trend might be explained by deficiencies
in educating the public and the consequently high non-consent
rate among relatives of potential organ donors as well as in
the lack of reporting willingness on the part of the hospitals.
The direct consequence of this trend has been that the centres, in order to offer the largest number of patients the chance
to receive a life-saving transplant, are being forced to accept
“poorer” donor organs.
In addition to demanding that a marked improvement take
place in data quality within the scope of quality assurance, it is
also desirable to expand the procedure in terms of cross-sectoral documentation. In order to do justice to the care situation
in Germany, the Federal Expert Committee is furthermore of
the opinion that the existing limitation to heart transplantation
as an isolated procedure should be replaced by an indicationrelated procedure, i.e. “end-stage heart failure”.
We have refrained from a detailed presentation of individual
indicators in this year’s report since the validity of the results
cannot be ensured due to the poor documentation rates, e.g.
in follow-up indicators. Hospitals with statistically discrepant
results will be requested to submit a statement in the Structured Quality Dialogue. In this context, special attention will be
devoted to hospitals which had also shown statistically discrepant
results the year before.

Data basis: Heart transplantation
2008

2009

Reported

Reported

Expected Complete count

Data sets

332

292

298

98.0 %

Hospitals

26

23

23

100.0 %

Basic statistics: Heart transplantation
2009
Number Proportion
All patients

295

100.0 %

295

100.0 %

Age distribution
Number of patients with valid age data
< 1 year

5

1.7 %

1 – 9 years

6

2.0 %

10 – 19 years

16

5.4 %

20 – 29 years

21

7.1 %

30 – 39 years

21

7.1 %

40 – 49 years

62

21.0 %

50 – 59 years

101

34.4 %

60 – 69 years

62

21.0 %

70 – 79 years

1

0.3 %

≥ 80 years

0

0.0 %

222

75.3 %

73

24.7 %

Gender
Male
Female
Project leaders at the AQUA Institute
Dr. Klaus Richter

Anja Kaiser

Members of the Federal Expert Committee for Heart and Lung
Transplantation
Peter Fricke,
Bockenem

Prof. Dr. Martin Strüber,
Hannover

Claudia Haupt,
Frankfurt am Main

Burkhard Tapp,
Schopfheim

Dr. Barbara Hempel,
Cottbus

PD Dr. Gero Tenderich,
Essen

Dr. Klaus-Peter Kirsch,
Halle

PD Dr. Florian Wagner,
Hamburg

Prof. Dr. Hermann Reichenspurner,
Hamburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/HTX/
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Lung and heart-lung transplantation
Dr. Klaus Richter, Anja Kaiser, Federal Expert Committee for Heart and Lung Transplantation

Introduction
Patients with end-stage lung disease
are considered for lung transplants and
heart-lung transplants, if their life expectancy without the transplant is very
low. To qualify for such a transplant, the
patient may not have contraindications
such as diseases of their other organs
(liver, kidney etc.)
A heart-lung transplantation is a major intervention associated
with a high risk. Therefore, the decision-making involved with
putting a patient on a transplantation waiting list is done very
scrupulously by weighing the risk of a transplant against the
course of treatment to be expected from other therapeutic options. However, the other lung replacement methods currently

available only offer a short-term solution to bridging the waiting period for a donor organ. Compared to heart transplant, the
time window to lung transplantation is thus substantially narrower. Therefore, the patient’s urgency status on the waiting list
plays a very great role.
In the past years, the proportion of urgent cases has increased
markedly, whereas the supply of suitable organs has not. The
consequence of the ensuing escalation in the care situation has
been that the recipients are on average sicker and their pro
bability of survival is even lower. Hence, lung transplants are an
invaluable commodity that should be treated with the utmost
care and with a commitment to superior quality. This also means
superlative data quality within quality assurance measures.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

In-hospital mortality (hospital stay in 2009)

QI 2:

1-year survival (hospital stay in 2008) …

Result

2009
Result
18.2 %

45

248

9.4 %

10.0 %

19

190

79.5 %

71.9 %

156

217

a: 2-year survival: Status unknown

Not
collected

13.4 %

27

202

b: 2-year survival (with known status)

Not
collected

73.2 %

164

224

b: 1-year survival (with known status)

Trend

Cases (Numerator | Denominator)

19.4 %

a: 1-year survival: Status unknown

QI 3:

2008

2-year survival (hospital stay in 2007) …

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

In-hospital mortality (hospital stay in 2009)

QI 2:

1-year survival (hospital stay in 2008) …

QI 3:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

≤ 30.0 % (T)

13

4

1

2

X

a: 1-year survival: Status unknown

Not defined

11

–

–

X

X

b: 1-year survival (with known status)

≥ 70.0 % (T)

12

4

0

1

X

a: 2-year survival: Status unknown

Not defined

14

–

–

X

X

b: 2-year survival (with known status)

Not defined

14

–

–

X

X

2-year survival (hospital stay in 2007) …

T = Tolerance range; Z = Target range
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Lung and heart-lung transplantation

Services subject to mandatory reporting

Data basis: Lung and heart-lung transplantation

All single or double-lung transplants and combined heart-lung
transplants.

Looking forward
The results for the individual indicators were on the previous
year’s level. A trend towards improvement was not detectable. Given the lower number of donors, transplantations were
only performed in especially urgent cases, i.e. in extremely ill
patients. Therefore, it does not make sense to evaluate the mortality data without accounting for the risk profile and performing
the appropriate risk adjustment. The aim is to supplement the
documentation in this regard.

2008

2009

Reported

Reported

Expected Complete count

Data sets

253

237

243

97.5 %

Hospitals

14

13

15

86.7 %

Basic statistics: Lung and heart-lung transplantation
2009
Number Proportion
248

100.0 %

248

100.0 %

< 1 year

1

0.4 %

1 – 9 years

1

0.4 %

All patients
Age distribution
Number of patients with valid age data

The members of the Federal Expert Committee are unanimously
of the opinion that such resource-intensive procedures as lung
and/or heart-lung transplantation need to be subject to higher
data quality requirements in terms of data completeness and
data correctness. However, both the quantity and the quality of
the previously available data remain far below the set expectations, particularly with respect to the follow-up data.
In order to do justice to the care situation in Germany, the Federal Expert Committee is furthermore of the opinion that the
existing limitation to “lung transplantation” as an isolated procedure should be replaced by an indication-related procedure,
i.e. “end-stage lung failure”.
We have refrained from a detailed presentation of individual indicators in this year’s report since the validity of the results cannot be ensured due to the poor documentation rates, particularly for the follow-up surveys. In the Structured Quality Dialogue,
a total of 6 discrepant hospitals will be requested to submit a
statement. In this context, special interest will be focused on
the three hospitals that repeatedly showed discrepant results.

10 – 19 years

7

2.8 %

20– 29 years

28

11.3 %

30 – 39 years

28

11.3 %

40 – 49 years

62

25.0 %

50 – 59 years

83

33.5 %

60 – 69 years

38

15.3 %

0

0.0 %

Male

138

55.6 %

Female

110

44.4 %

≥ 70 years
Gender

Project leaders at the AQUA Institute
Dr. Klaus Richter

Anja Kaiser

Members of the Federal Expert Committee for Heart and Lung
Transplantation
Peter Fricke,
Bockenem

Prof. Dr. Martin Strüber,
Hannover

Claudia Haupt,
Frankfurt am Main

Burkhard Tapp,
Schopfheim

Dr. Barbara Hempel,
Cottbus

PD Dr. Gero Tenderich,
Essen

Dr. Klaus-Peter Kirsch,
Halle

PD Dr. Florian Wagner,
Hamburg

Prof. Dr. Hermann Reichenspurner,
Hamburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/LUTX/
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Liver transplantation
Anja Kaiser, Dr. Klaus Richter, Federal Expert Committee for Liver Transplantation

Introduction
The liver is the key organ of human metabolism. Patients with chronic or acute
liver failure cannot survive without a
transplant. The main causes of liver failure are alcoholic liver cirrhosis, hepatocellular carcinoma, fibrosis (pathological
formation of excess connective tissue)
and sclerosis (hardening and scarring of the excess connective
tissue) and chronic viral hepatitis C.
According to data of the Eurotransplant International Foundation, around 1,700 liver transplants are undertaken annually
in the Eurotransplant region (Belgium, Germany, Luxemburg,

Netherlands, Austria, Slovenia and Croatia). According to the
German Foundation for Organ Transplantation, a total of 1,118
liver transplants were performed in Germany in 2009. However,
the number of donor organs by far does not cover the demand.
That is why every year many patients die before they receive a
life-saving transplant.
Since 2006, the transplant centres have been required to participate in external comparative quality assurance of the clinical
area liver transplantation. That enabled us to map and measure
the quality of care in this sector using quality indicators. This
is the first year that analysis of the follow-up data “three years
after transplantation” has been possible.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

In-hospital mortality

QI 2:

Death due to surgical complications

QI 3:

2008
Result

2009
Result

Trend

Cases (Numerator | Denominator)

15.5 %

15.2 %

148

972

1.3 %

1.9 %

17

879

Intraoperative or postoperative complications

28.1 %

30.5 %

254

832

QI 4:

1-year survival (hospital stay in 2008)

76.4 %

76.1 %

608

799

QI 5:

2-year survival (hospital stay in 2007)

74.5 %

68.8 %

555

807

QI 6:

3-year survival (hospital stay in 2006)

Not
collected

68.7 %

465

677

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

In-hospital mortality

QI 2:

Death due to surgical complications

QI 3:

Intraoperative or postoperative complications

QI 4:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

≤ 20.0 % (T)

21

6

0

1

A

≤ 5.0 % (T)

21

2

0

1

A

≤ 30.0 % (T)

21

12

3

3

A

1-year survival (hospital stay in 2008)

≥ 66.7 % (T;
25th percentile)

22

6

2

2

A

QI 5:

2-year survival (hospital stay in 2007)

Not defined

24

–

–

X

A

QI 6:

3-year survival (hospital stay in 2006)

Not defined

23

–

–

X

A

T = Tolerance range; Z = Target range
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Liver transplantation

Services subject to mandatory reporting

Data basis: Liver transplantation

The first liver transplantation of every patient during an inpatient stay is subject to mandatory documentation.

Looking forward
The Federal Expert Committee has rated the results for indicators and survival rates as indicative of a good care situation.
Nevertheless, consideration must be given to the fact that this
evaluation is not based on any risk adjustment. That means that
any potentially meaningful between-patient differences (individual risk profile, type of transplantation) were not taken into
account. To achieve better comparability of the results, the aim
is to develop a risk adjustment model in collaboration with the
Federal Expert Committee.
Despite the requirement for mandatory documentation of the
follow-up data, the rate of complete counts of data sets was
lower than in the previous year. One reason for this is presumably the ambiguous policy on transmission times for reporting
follow-up-data that could lead to bias in the evaluation. A new
data transfer policy and a concept for follow-up data collection
is being prepared in collaboration with the other Expert Committees for transplantation medicine.
At present, the quality indicators exclusively measure hospitalbased care. The Federal Expert Committee is seeking to supplement these with the patient’s perspective. The follow-up care of
transplanted patients is chiefly provided in the outpatient setting and is currently not yet measured by external comparative
quality assurance. In this context, a plan is in place to further
develop this into a cross-sectoral analysis.
These results show that a transplant substantially increases
the chances for survival in patients with severe liver disease.
Due to the glaring shortage of organs and the very long waiting
lists, however, the number of sicker and elderly patients receiving transplants is constantly growing. This has automatically
caused survival rates to worsen. The centres should therefore
be given to opportunity to publicise their results; the publicity
effect of showcasing their good quality to the public could raise
the willingness of the populace to donate more organs.

2008

2009

Reported

Reported

Expected Complete count

Data sets

1,035

1,027

1,064

96.5 %

Hospitals

22

21

21

100.0 %

Basic statistics: Liver transplantation
2009
Number Proportion
All transplantations

1,028

All patients

970

Age distribution
Number of patients with valid age data

970

100.0 %

< 20 years

97

10.0 %

20 – 29 years

33

3.4 %

30 – 39 years

43

4.4 %

40 – 49 years

204

21.0 %

50 – 59 years

341

35.2 %

60 – 69 years

229

23.6 %

70 – 79 years

23

2.4 %

0

0.0 %

Male

634

65.4 %

Female

336

34.6 %

≥ 80 years
Gender

Project leaders at the AQUA Institute
Anja Kaiser

Dr. Klaus Richter

Members of the Federal Expert Committee for Liver Transplantation
Dr. Markus Höfer,
Lippstadt

Karsten Schmidt,
Ahrensburg

Prof. Dr. Rainer Kirchner,
Hannover

Prof. Dr. Norbert Senninger
Münster

Susanne Nachtwey,
Duderstadt

Prof. Dr. Christian Strassburg,
Hannover

Prof. Dr. Aiman Obed,
Göttingen

Prof. Dr. Jens Werner,
Heidelberg

Prof. Dr. Gerd Otto,
Mainz

Hans-Peter Wohn,
Wiesbaden

Prof. Dr. Hans J. Schlitt,
Regensburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/LTX/
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Liver transplantation
QI 1: In-hospital mortality

In-hospital mortality

Quality target

Numerator

Patients who died in hospital

Lowest possible rate of in-hospital mortality.

Denominator

All patients with liver transplantation

Reference range

≤ 20.0 % (tolerance range)

Risk adjustment

No risk adjustment

Indicator ID

2096 (previously 73669)

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

15.5 %

15.2 %

Confidence interval

13.2 – 17.9 %

13.0 – 17.6 %

Total number of cases 977

972

Aggregate result of all patients

Since 2002, the USA has been employing the “Model for End-Stage Liver
Disease” (MELD score) to determine which patients require a transplant
most urgently. The Eurotransplant International Foundation, which is
responsible for allocating postmortem organ donations in Germany, has
been using this model since the end of 2006. But even if organ allocation by MELD score is a way of solving the organ shortage, more recent
studies have shown that the transplant recipients with very advanced
liver disease that were documented by the MELD score and additional
measurands showed poorer post-transplantation survival rates.

25 %

Patients dying in hospital

20 %

15 %

10 %

5%

Evaluating the 2009 results

0%

At 15.2 %, the overall rate of in-hospital mortality after liver transplantation in 2009 was at around the previous year’s level.
2008

2009

Hospital-based results
Statistical population of all hospitals

21

Number of hospitals with 0 cases

4

17 hospitals with ≥ 20 cases
35 %
30 %
Patients dying in hospital

Improved surgical techniques and immunosuppressive strategies led to
a continual reduction in mortality in the 1990s. Mortality after liver transplantation is affected by multiple risk factors. These include, among others, blood type incompatibility between organ recipient and donor as well
as acute liver failure of the recipient before the transplantation. Other
special risk factors include age of organ donor > 60 years as well as the
recipient’s general state of health and age. Moreover, the choice of transplantation time point is an important influencing variable for the survival
of the transplant recipient.

*

*

25 %
20 %

If this result is compared with the data from international transplantation registries, the overall rate of hospital-based outcomes is within the
expected range. For example, the European Liver Transplant Registry
reported that the 3-month mortality rates were 12 % during the period
from 1988 to 2003. Comparison with data from the United States transplantation registry UNOS is only possible to a limited extent. The substantially lower mortality rates (3-month mortality rate of 6.8 % during
the period from 01/2004 to 12/2005) are attributable to the fact that
the supply of organs was larger overall and the donor population younger
on average. Moreover, a certain proportion transplanted patients have a
better state of health because recipients only need a relatively low MELD
score to qualify.
Due to the organ shortage in the Eurotransplant region, particularly
patients with a high MELD score qualify for a transplant. This confers a
special responsibility on the transplantation centres to select the right
candidates from an already severely ill patient cohort.

15 %
10 %
5%

*

0%
2008
Median

14.0 %

Range

1.9 – 25.9 %

*

2009

Number of computationally 3 of 17
discrepant hospitals

4 hospitals with 1 to 19 cases
Median

36.7 %

Range

16.7 – 100.0 %

Number of computationally 3 of 4
discrepant hospitals

German Hospital Quality Report 2009 

In the estimation of the Federal Expert Committee, the result reflects a
good quality of care. When evaluating the range of hospital-based outcomes, however, it should be noted that the rates were not risk-adjusted.
This means that the calculations did not account for differently weighted
patient-related risk factors.
The reasons for the discrepant results produced by six hospitals which
registered an in-hospital mortality rate > 20 % will be analyzed in the
Structured Quality Dialogue. In this context, special attention will be paid
to the two hospitals that had also shown discrepant results in the previous year.
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Liver transplantation
QI 3: Intraoperative or postoperative complications

Quality target
A rare frequency of intra- or postoperative complications.

Background of the quality indicator
The complications that can occur during and after a liver transplantation
are multifactorial . We distinguish between early and late complications,
depending upon the time when the adverse sequelae occur. The early
complications occurring during the patient’s hospital stay are particularly
relevant for the quality indicator. All adverse consequences occurring
during the first 12 weeks after liver transplantation count as early complications. These specifically include primary non-function of the transplant,
acute rejection and biliary tract complications. Furthermore, thromboses
of the hepatic artery or portal vein, bleeds and infections are also typical
complications.

Intraoperative or postoperative complications :
Postoperative length of stay as a surrogate parameter
Numerator

Patients with postoperative length of stay above the 75th
percentile

Denominator

Patients (≥ 7 years) with liver transplantation

Reference range

≤ 30.0 % (tolerance range)

Risk adjustment

Risk-standardised case constellation

Indicator ID

2133 (previously 73679)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

28.1 %

30.5 %

Confidence interval

25.1 – 31.2 %

27.4 – 33.8 %

Total number of cases 236

Evaluating the 2009 results
Not least due to their multifactorial nature, postoperative complications
are not uniformly defined in the literature. To calculate this indicator,
the postoperative length of stay is used as a surrogate parameter, because it can be assumed that the occurrence of complications prolongs
a patient’s hospital stay.

Aggregate result of all patients
60 %
Patients with postoperative length of stay
above the 75th percentile

Thanks to medical progress, survival rates in patients after liver transplantation increased in the 1990s. Although complication rates have also
declined, they can nevertheless be expected to rise in the future. There
are several reasons for this: The average donor age has increased and,
due to the organ shortage, transplantation centres are accepting suboptimal organs with a greater frequency. Moreover, the conversion to
the MELD allocation system (MELD = Model for End-Stage Liver Disease)
has led to more transplantations being performed in patients with farther
advanced liver diseases.

254

50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results

Hospitals are registered as showing statistically discrepant results if
more than 30 % of their patients have an especially high postoperative
length of stay. A length of stay above the 75th percentile of all hospitalbased results was defined as especially high.
The overall rate of hospital-based outcomes was located slightly above
the tolerance range, but was still within the designated confidence interval (27.4 – 33.8 %). Twelve hospitals reported a length of stay above the
75th percentile of all hospital-based outcomes in more than 30 % of their
patients. The reasons for these results will be analysed in the Structured
Quality Dialogue with the hospitals. They will specifically be questioned
about the nature and severity of the complications. If appropriate, further
patient-related risk factors (MELD score) shall be addressed and included
in the evaluation of the results.

Statistical population of all hospitals

21

Number of hospitals with 0 cases

4

17 hospitals with ≥ 20 cases
60 %
Patients with postoperative length of stay
above the 75th percentile

Children under 7 years of age are not accounted for when calculating the
indicator. Due to the follow-up care required for these patients and their
parents, liver transplants in small children are by nature characterised by
longer hospital stays that are not necessarily caused by complications.

*

*

50 %
40 %
30 %
20 %
10 %

*

*

0%

2008
Median

33.3 %

Range

8.7 – 53.9 %

2009

Number of computationally 9 of 17
discrepant hospitals

4 hospitals with 1 to 19 cases
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Median

38.2 %

Range

22.2 – 100.0 %

Number of computationally 3 of 4
discrepant hospitals
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Living liver donation
Anja Kaiser, Dr. Klaus Richter, Federal Expert Committee for Liver Transplantation

Introduction
The liver is the major organ of human
metabolism. Patients with chronic or
acute liver failure cannot survive without a transplant. Because the number of
donor organs by far does not cover the
demand, a great number of patients die
every year waiting for a donor organ.
Thanks to the liver’s special anatomic segmental structure and
its great capacity for regeneration, it is possible to graft parts of
the liver from a living donor to a recipient. Particularly in paediatric transplantation surgery, the living donor partial liver graft is
a way of increasing the availability of organs and thereby multiplying the therapeutic options for hepatically impaired children.
In 2009, approx. 5 % of liver donations came from living donors.

living organ donations are the subject of intense ethical debate.
To qualify, living donors must be in a good state of health and
consent voluntarily to the donation; this consent must be
reviewed by an independent living donation committee. Against
this background, the German transplantation law allows living
liver donation exclusively to first- and second-degree relatives,
spouses and fiancées and other persons “who have an obviously close personal relationship with the prospective donor”.
The quality assurance procedure for living liver donation exclusively addresses the donor. In living donations, a superlative
level of safety should be achieved by the best possible quality
of medical treatment and meticulous preoperative evaluation of
the donor. It is paramount that the donor is protected against
all complications.

Because these surgeries are performed on healthy persons,

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

In-hospital mortality

1.8 %

0.0 %

0

60

QI 2:

Liver transplant required from living liver donor (hospital
stay in 2008)

3.6 %

0.0 %

0

60

QI 3:

Living liver donor with intra- or postoperative complications
…
a: Intervention-specific or general complications requiring
treatment

7.1 %

8.3 %

5

60

b: Intervention-specific complications requiring treatment

5.4 %

6.7 %

4

60

c: General complications requiring treatment

1.8 %

1.7 %

1

60

QI 4:

Death of the donor within the 1st year after living liver donation

0.0 %

6.9 %

2

29

QI 5:

Liver transplantation required by donor (within the 1st year
after living liver donation)

2.8 %

3.6 %

1

28

QI 6:

Impaired liver function of donor (1 year after living liver
donation)

0.0 %

0.0 %

0

27

QI 7:

Death of donor within 2 years after living liver donation

0.0 %

0.0 %

0

23

QI 8:

Liver transplantation required by donor (within 2 years after
living liver donation)

0.0 %

4.3 %

1

23

QI 9:

Impaired liver function of donor (2 years after living liver
donation)

0.0 %

0.0 %

0

23

QI 10: Death of donor within 3 years after living liver donation

Not
collected

0.0 %

0

38

QI 11: Liver transplantation required by donor (within 3 years after
living liver donation)

Not
collected

0.0 %

0

38

QI 12: Impaired liver function of donor (3 years after living liver
donation)

Not
collected

0.0 %

0

38
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Living liver donation

Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Total

Name of the indicator

Discrepant

Hospitals

QI 1:

In-hospital mortality

Sentinel event

10

0

–

X

A

QI 2:

Liver transplant required from living liver donor (hospital
stay in 2008)

Sentinel event

10

0

–

X

A

QI 3:

Living liver donor with intra- or postoperative complications
…
a: Intervention-specific or general complications requiring
treatment

≤ 5.0 % (T)

10

3

0

3

A

b: Intervention-specific complications requiring treatment

Not defined

10

–

–

X

A

c: General complications requiring treatment

Not defined

10

–

–

X

A

QI 4:

Death of the donor within the 1st year after living liver donation

Sentinel event

8

2

–

X

A

QI 5:

Liver transplantation required by donor (within the 1st year
after living liver donation)

Sentinel event

8

1

–

X

A

QI 6:

Impaired liver function of donor (1 year after living liver
donation)

Sentinel event

7

0

–

X

A

QI 7:

Death of donor within 2 years after living liver donation

Sentinel event

9

0

–

X

A

QI 8:

Liver transplantation required by donor (within 2 years after
living liver donation)

Sentinel event

9

1

–

X

A

QI 9:

Impaired liver function of donor (2 years after living liver
donation)

Sentinel event

9

0

–

X

A

QI 10: Death of donor within 3 years after living liver donation

Sentinel event

9

0

–

X

A

QI 11: Liver transplantation required by donor (within 3 years after
living liver donation)

Sentinel event

9

0

–

X

A

QI 12: Impaired liver function of donor (3 years after living liver
donation)

Sentinel event

9

0

–

X

A

T = Tolerance range; Z = Target range
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Living liver donation

Services subject to mandatory reporting

Data basis: Living liver donation
2008

All living liver donations are subject to mandatory documentation.

2009

Reported

Reported

Expected Complete count

Data sets

56

60

60

100.0 %

Hospitals

9

10

10

100.0 %

Basic statistics: Living liver donation
2009
Number Proportion
All patients

60

100.0 %

60

100.0 %

Age distribution
Number of patients with valid age data
18 – 39 years

39

65.0 %

40 – 59 years

20

33.3 %

1

1.7 %

≥ 60 years
Gender
Male

31

51.7 %

Female

29

48.3 %

Project leaders at the AQUA Institute
Anja Kaiser

Dr. Klaus Richter

Members of the Federal Expert Committee for Liver Transplantation
Dr. Markus Höfer,
Lippstadt

Karsten Schmidt,
Ahrensburg

Prof. Dr. Rainer Kirchner,
Hannover

Prof. Dr. Norbert Senninger,
Münster

Susanne Nachtwey,
Duderstadt

Prof. Dr. Christian Strassburg,
Hannover

Prof. Dr. Aiman Obed,
Göttingen

Prof. Dr. Jens Werner,
Heidelberg

Prof. Dr. Gerd Otto,
Mainz

Hans-Peter Wohn,
Wiesbaden

Looking forward
In 2009, 60 living liver donations were performed at a total of
10 hospitals in Germany. The documentation rate was 100 %.
The Federal Expert Committee expressly welcomes this fact. A
comparison with the 2009 numbers published by the German
Foundation for Organ Transplantation additionally confirmed
that German transplantation centres reported complete counts
of data sets.
The documentation rates on follow-up-data are markedly lower:
In 2008, the survival status was known for only 50.9 % of the
donors. In 2007, it was known for only 38.6 %, while in 2006 it
was as high as 46.3 %. The reasons for these low rates will be
analysed in the Structured Quality Dialogue.
In the view of the Federal Expert Committee, the present results
are indicative of a good care situation. The indicators reflect the
good quality and patient safety in the care given to living liver
donors.
Notwithstanding this estimation, the number of living liver
donations should be kept as low possible seeing as they involve
an intervention on healthy individuals. It is the opinion of the
Federal Expert Committee that transplantation centres should
publicise the results obtained in the liver transplantation procedure and use targeted public relations campaigns to raise the
willingness of the populace to donate more organs. This could
lower the number of living donations.

Prof. Dr. Hans J. Schlitt,
Regensburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/LLS/
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Living liver donation
QI 4: Death of the donor within the 1st year after living liver donation

Quality target

Death of the donor within the 1st year after living liver donation

Background of the quality indicator
A living liver donation is a surgical intervention on a healthy patient.
Therefore, it is imperative that any impairment to the health of the donor
be avoided. The transplantation team has a special responsibility since it
must judge and/or assess the health risk for the donor before surgery. In
case of doubt, the health of the donor always comes first.
Potential living liver donors are evaluated in a multi-stage procedure.
Among others, the recipient’s need for liver tissue is determined and
compared with the maximum amount of tissue excisable from the donor.
In general, a residual liver volume of at least 30 % should be preserved on
the donor’s liver. Additionally, the expected function of the donor’s residual liver will be ascertained. Similarly, many other influencing variables
that might elevate the risk of complications for a potential donor will be
weighed into the equation and/or decision-making process.
By proceeding so meticulously, the risk of death after a living liver donation is very low. Therefore, every death occurring after a living liver donation
must be investigated.

Evaluating the 2009 results

Numerator

Living liver donors who died within the 1st year after donation

Denominator

Living liver donors from 2008 with known follow-up status

Reference range

Sentinel event

Risk adjustment

No risk adjustment

Indicator ID

12296 (previously 81719)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

0

2

Confidence interval

–

–

Total number of cases 36

5

4

In year 2008, two living liver donors died within the first year after their
living donation. In one case, the donor himself received a transplant after
the donation but still died. The affected hospital will be requested to submit a comprehensive statement in the Structured Quality Dialogue.
The second documented death involved a patient who had died during
their inpatient stay. This case was investigated in the Structured Quality
Dialogue 2009. As it turned out, the donation was performed as part of a
domino transplantation. In this procedure, the donor gives his own liver
to a transplant recipient and receives the liver of another donor. Under
those circumstances, the death of the patient was not due to a fatal complication during donation, but was related to the patient’s special risk
situation.

29

Aggregate result of all patients

Donors who died within
the 1st year after donation

No deaths within the 1 year after living liver donation.
st

3

2

2

1

0
2008

2009

Hospital-based results
Statistical population of all hospitals

8

Number of hospitals with 0 cases

5

0 hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

0 of 0

8 hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

2 of 8

5

Discrepant hospitals (total)

4

3

2

2

1

0
2008
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Kidney transplantation
Carina Jacob, Dr. Klaus Richter, Federal Expert Committee for Kidney and Pancreas Transplantation

Introduction
The most common causes of chronic
kidney failure are diseases of the “renal
corpuscle” (glomerular kidney disease),
hereditary polycystic kidney or kidney
damage caused by permanently high
blood sugar levels (diabetic nephropathy).
In end-stage kidney failure, called terminal renal insufficiency, only regular dialysis or a transplant can
save the patient’s life. The latter is an established procedure and
the best possible treatment option for patients with terminal renal
insufficiency. Compared with the previous year, the number
of kidney transplants rose slightly. In total, in the year 2009
approx. 2,700 transplants were performed at 40 German centres. Around 600 of these transplants involved living donations
where the organ was donated by the likes of relatives, spouses,

fiancées or other close friends. The quality assurance procedure
for kidney transplants presented here exclusively addresses
the organ recipient. This contrasts with the quality assurance
procedure for living kidney donation where the organ donor
is the focus. Since 2006, all German transplantation centres
working in the clinical area of kidney transplants are subject to
the mandatory requirement to participate in external comparative quality assurance. For the first time, 3-year follow-up data
have also become available for 2009. Compared to previous
year’s results presented in other quality reports, it is notable
that in 2009 for the first time all hospitals were included in the
evaluations of all follow-up-based quality indicators irrespective
of how high their documentation rate. (By contrast, previously,
only those hospitals were represented which achieved a followup documentation rate of at least 90 %.)

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

In-hospital mortality

QI 2:

Immediate transplant function …

2008
Result

2009
Result

Cases (Numerator | Denominator)

1.2 %

1.4 %

35

2,569

a: Isolated kidney transplant patients alive after postmortem
organ donation

72.3 %

73.7 %

1,438

1,952

b: Isolated kidney transplant patients alive after living organ
donation

93.7 %

93.5 %

547

585

a: Isolated kidney transplant patients alive after postmortem
organ donation

95.9 %

96.3 %

1,735

1,802

b: Isolated kidney transplant patients alive after living organ
donation

98.9 %

99.6 %

553

555

QI 4:

Surgical complications

19.5 %

19.3 %

496

2,569

QI 5:

Rejection requiring treatment during inpatient stay

14.2 %

15.0 %

386

2,569

QI 6:

1-year survival (hospital stay in 2008)

95.9 %

96.2 %

2,110

2,194

QI 7:

Transplant failure 1 year after kidney transplant

6.6 %

6.2 %

133

2,157

QI 8:

Quality of transplant function 1 year after kidney transplant

89.5 %

91.1 %

1,914

2,102

QI 9:

2-year survival (hospital stay in 2007)

93.4 %

93.3 %

2,058

2,206

7.5 %

9.3 %

204

2,185

91.0 %

93.1 %

1,910

2,052

QI 12: 3-year survival (hospital stay in 2006)

Not
collected

90.5 %

1,932

2,135

QI 13: Transplant failure 3 years after kidney transplant

Not
collected

9.4 %

196

2,076

QI 14: Quality of transplant function 3 years after kidney transplant

Not
collected

92.4 %

1,779

1,925

QI 3:

Trend

Quality of transplant function at discharge …

QI 10: Transplant failure 2 years after kidney transplant
QI 11: Quality of transplant function 2 years after kidney transplant
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Kidney transplantation

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

In-hospital mortality

QI 2:

Immediate transplant function …

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

≤ 5.0 % (T)

39

0

0

1

A

a: Isolated kidney transplant patients alive after postmortem
organ donation

≥ 60.0 % (T)

39

5

5

2

A

b: Isolated kidney transplant patients alive after living organ
donation

≥ 90.0 % (T)

38

10

1

1

A

a: Isolated kidney transplant patients alive after postmortem
organ donation

≥ 70.0 % (T)

39

0

1

1

A

b: Isolated kidney transplant patients alive after living organ
donation

≥ 80.0 % (T)

38

0

0

1

A

QI 4:

Surgical complications

≤ 40.0 % (T)

39

0

5

2

A

QI 5:

Rejection requiring treatment during inpatient stay

≤ 40.0 % (T)

39

0

4

2

A

QI 6:

1-year survival (hospital stay in 2008)

Not defined

40

–

–

X

X

QI 7:

Transplant failure 1 year after kidney transplant

Not defined

40

–

–

X

X

QI 8:

Quality of transplant function 1 year after kidney transplant

Not defined

40

–

–

X

X

QI 9:

2-year survival (hospital stay in 2007)

Not defined

40

–

–

X

X

QI 10: Transplant failure 2 years after kidney transplant

Not defined

40

–

–

X

X

QI 11: Quality of transplant function 2 years after kidney transplant

Not defined

40

–

–

X

X

QI 12: 3-year survival (hospital stay in 2006)

Not defined

41

–

–

X

X

QI 13: Transplant failure 3 years after kidney transplant

Not defined

41

–

–

X

X

QI 14: Quality of transplant function 3 years after kidney transplant

Not defined

41

–

–

X

X

QI 3:

Quality of transplant function at discharge …

T = Tolerance range; Z = Target range

In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.
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Kidney transplantation

Services subject to mandatory reporting

Data basis: Kidney transplantation and pancreas and
pancreas-kidney transplantation
2008

All kidney transplants, irrespective of whether a living or postmortem donation, are subject to mandatory documentation.

2009

Reported

Reported

Data sets

2,763

2,725

Expected Complete count
2,850

95.6 %

Hospitals

41

41

43

95.3 %

Including: Kidney transplantation
Data sets

2,622

2,712

n. a.

n. a.

Hospitals

41

41

n. a.

n. a.

Several hospitals reported too high target numbers because an error in
the software they were using was registered too late. Under consideration
of the known documentation errors, the completeness of data sets was
96.4 %.

Basic statistics: Kidney transplantation
2009
Number Proportion
All patients

2,701

100.0 %

2,701

100.0 %

Age distribution
Number of patients with valid age data
< 20 years

122

4.5 %

20 – 39 years

444

16.4 %

40 – 59 years

1,233

45.6 %

60 – 79 years

899

33.4 %

3

0.1 %

1,731

64.0 %

972

36.0 %

≥ 80 years
Gender
Male
Female
Project leaders at the AQUA Institute
Carina Jacob

Dr. Klaus Richter

Members of the Federal Expert Committee for Kidney and Pancreas
Transplantation
Dr. Helmut Arbogast,
Munich

Prof. Dr. Bernhard Banas,
Regensburg

Dr. Reinhard Bast,
Schwerin

PD Dr. Heinz-Paul Buszello,
Dusseldorf

Dieter Eipl,
Heidelberg

Christian Frenzel,
Mainz

Prof. Dr. Uwe Heemann,
Munich

Kerstin Kühn,
Hamburg

Jenny Marquardt,
Halle

Prof. Dr. Oliver Witzke,
Essen

Looking forward
The 2009 federal assessment represents the fourth year with
data on the clinical area “Kidney transplantation” in Germany.
In the estimation of the Federal Expert Committee for Kidney
and Pancreas Transplantation, the results of the evaluation
show that, like last year, the quality of care was comparably
good on an international basis. This fact should be more greatly
appreciated against the background of the country’s mostly
higher average donor age.
The results of the Structured Quality Dialogue from the year
2008 yielded no qualitative changes. The quality indicators
described in detail confirmed a good quality of care over the
long-term follow-up as well. The Federal Expert Committee assessed the rate of completeness of data sets on inpatient stays
reported by the hospitals and found this rate to be good.
Based on the follow-up data reported, quality indicators were
calculated for 86.3 % of patients at the end of the first, for 82.6 %
of patients at the end of the second and, for the first time, for
79.8 % of the patients at the end of the third year after kidney
transplantation, respectively. This is approximately equivalent
to the completeness of data sets documented on 1-year and
2-year follow-up from the previous year. However, only a proportion of the transplantation centres achieved the objective
of the highest possible documentation completeness rate on
follow-up data from all transplant recipients. This is particularly
attributable to the fact that the follow-up care of patients usually
does not take place at the transplantation centre. Accordingly,
the centres cannot influence the treatment and follow-up documentation in every case. In the judgement of the Federal Expert
Committee, the follow-up rate achieved thus far is nevertheless positive. Any further improvement in the completeness
of follow-up data sets would be difficult to achieve under the
current organisational structures and only appears achievable
within a cross-sectoral procedure.

PD Dr. Horst Weihprecht,
Augsburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/NTX/
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Kidney transplantation
QI 3a: Quality of transplant function at discharge (after postmortem organ donation)

Frequently good or moderate transplant function.

Background of the quality indicator
Before any rejection reactions occur, the function of the kidney shortly
after transplantation is a good predictor of the organ’s long-term survival
probability. Kidney function measured by serum creatinine levels is used
to determine the creatinine clearance, i.e. to determine the kidney’s
filtration rate. Serum creatinine level and creatinine clearance are also
affected by factors like an individual’s age, gender and weight. In simplified terms: the higher the serum creatinine level and/or the lower the
creatinine clearance, the poorer the kidney is working.
Determining kidney function is not only helpful in making a long-term
prognosis, but also for guiding drug therapy administered to prevent
rejection reactions (immunosuppression).
An increase in serum creatinine levels and/or a decrease in the creatinine clearance are reliable predictors of an impending rejection reaction.
Data on more than 100,000 patients have shown that a serum creatinine
level < 1.5 mg/dl six months after transplantation is associated with a
5-year survival rate of the transplanted organ of around 80 %. By contrast, serum creatinine levels of 2.6 to 3.0 mg/dl only yielded a 5-year
organ survival rate of 55 %.
Since the quality of the transplant also depends on whether the donation
was living or postmortem, different quality indicators are collected (see
QI 3a/3b). According to transplantation registry data, the proportion of
functioning transplants after 1 year ranges between 95 % and 96 % in recipients of a living donation, whereas it is only 91 % after postmortem
organ donation.
Indicator 3a that is discussed here exclusively measures the quality of
the transplant function after postmortem organ donation, i.e. in these
cases the organ is taken from a deceased person.

Quality of transplant function at discharge: All isolated kidney
transplant patients alive after postmortem donation
Numerator

Patients with good or moderate transplant function at discharge

Denominator

All isolated kidney transplant patients alive after postmortem
organ donation

Reference range

≥ 70.0 % (tolerance range)

Risk adjustment

Stratification

Indicator ID

2188 (previously 74518)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

95.9 %

96.3 %

Confidence interval

94.9 – 96.8 %

95.3 – 97.1 %

Total number of cases 1,823

1,802

Aggregate result of all patients
100 %
90 %
Moderate/good transplant function 
after postmortem donation

Quality target

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

39

Number of hospitals with 0 cases

6

32 hospitals with ≥ 20 cases

Evaluating the 2009 results

When evaluating the results on this quality indicator, it should be noted
that initially impaired transplant function can still improve over the clinical course. Since the patients are discharged at different time points
after kidney transplantation, the length of post-transplantation inpatient
hospital stay can impact the results of the indicator.

90 %
Moderate/good transplant function 
after postmortem donation

In 2009, the year under report, the overall rate of patients exhibiting a
moderate or good creatinine clearance (> 20 ml/min) after isolated kidney transplantation with organs donated post-mortem was 96.3 % and
thus at a comparable level as in the previous year. In the estimation of
the Federal Expert Committee, this result reflects good treatment quality.

100 %

80 %
70 %

© 2010 AQUA Institute GmbH

*

*

*

60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

In 2009, there was no hospital with results in the discrepant range.
Comparison of quality indicators 3a (postmortem donation) with 3b (living
donation) yielded a higher rate of transplants with moderate to good function after living donation.

*

Median

97.5 %

Range

84.2 – 100.0 %

2009

Number of computationally 0 of 32
discrepant hospitals

7 hospitals with 1 to 19 cases
Median

100.0 %

Range

88.2 – 100.0 %

Number of computationally 0 of 7
discrepant hospitals
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Kidney transplantation
QI 3b: Quality of transplant function at discharge (after living organ donation)

Quality of transplant function at discharge: All isolated kidney
transplant patients alive after living organ donation
Numerator

Patients with good or moderate transplant function at discharge

Denominator

All isolated kidney transplant patients alive after living organ
donation

Reference range

≥ 80.0 % (tolerance range)

Risk adjustment

Stratification

Indicator ID

2189 (previously 74520)

Unless specified otherwise, all numbers refer to the year 2009.
The results from the year 2008 are based on comparable mathematical principles.
Since 2008, data on patients with extended inpatient stay (discharge after the Jan. 31 of
the subsequent year) have also been collected.

Case-based results (patients)
2008

2009

Aggregate result

98.9 %

99.6 %

Confidence interval

97.5 – 99.6 %

98.7 – 100.0 %

Total number of cases 531

555

Aggregate result of all patients

90 %
Moderate/good transplant function
after living donation

Frequently good or moderate transplant function.

Background of the quality indicator
Before any rejection reactions occur, the function of the kidney shortly
after transplantation is a good predictor of the organ’s long-term survival
probability. Kidney function is measured by serum creatinine levels used
to determine the creatinine clearance, i.e. to determine the kidney’s
filtration rate. Serum creatinine level and creatinine clearance are also
affected by factors like an individual’s age, gender and weight. In simplified terms: the higher the serum creatinine level and/or the lower the
creatinine clearance, the poorer the kidney is working.
Determining kidney function is not only helpful in making a long-term
prognosis, but also for guiding drug therapy administered to prevent
rejection reactions (immunosuppression).
An increase in serum creatinine levels and/or a decrease in the creatinine clearance are reliable predictors of an impending rejection reaction.
Data on more than 100,000 patients have shown that a serum creatinine
level <1.5 mg/dl six months after transplantation is associated with a
5-year survival rate of the transplanted organ of around 80 %. By contrast, serum creatinine levels of 2.6 to 3.0 mg/dl only yielded a 5-year
organ survival rate of 55 %.

100 %

80 %
70 %
60 %
50 %

Since the quality of the transplant also depends on whether the donation was living or postmortem, a variety of different quality indicators are
collected (see QI 3a/3b). According to transplantation registry data, the
proportion of functioning transplants after 1 year ranges between 95 %
and 96 % in recipients of a living donation, whereas it is only 91 % after
postmortem organ donation.

40 %
30 %
20 %
10 %
0%
2008

2009

Indicator 3b discussed here exclusively measures the quality of transplant function after living organ donation, i.e. in this case, the organ is
donated by the likes of relatives, spouses, fiancées or other persons
“who have an obviously close personal relationship with the prospective
recipient”.

Hospital-based results
Statistical population of all hospitals

38

Number of hospitals with 0 cases

7

9 hospitals with ≥ 20 cases

*
*

*
*

100 %
90 %
Moderate/good transplant function
after living donation

Quality target

Evaluating the 2009 results
In 99.6 % of the patients receiving a kidney by living donation, the transplant showed moderate to good kidney function at discharge from hospital.
This rate thus is slightly higher than in the previous year. However, the
difference is not statistically significant.

80 %
70 %
60 %
50 %

When evaluating the results on this quality indicator, it should be noted
that initially impaired transplant function can still improve over the clinical
course. Since the patients are discharged at different time points after
kidney transplantation, the length of post-transplantation inpatient hospital stay can impact the results of the indicator.

40 %
30 %
20 %
10 %
0%
2008

Median

100.0 %

Range

96.7 – 100.0 %

2009

Number of computationally 0 of 9
discrepant hospitals

29 hospitals with 1 to 19 cases
Median

100.0 %

Range

87.5 – 100.0 %

Number of computationally 0 of 29
discrepant hospitals
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In 2009, the year under report, no hospital reported statistically discrepant treatment quality. Comparison of quality indicators 3a (postmortem
donation) with 3b (living donation) yielded a higher rate of transplants
after living donation with moderate to good function at discharge from
hospital.
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Kidney transplantation
QI 6: 1-year survival (hospital stay in 2008)

Quality target

1-year survival (hospital stay in 2008)

The highest possible 1-year survival rate.

Numerator

Patients alive 1 year after transplantation

Denominator

All patients with isolated kidney transplantation in the year 2008
without retransplantation in 2009 with known follow-up status

Reference range

Not defined

Risk adjustment

No risk adjustment

Indicator ID

2144 (previously 68395)

Survival in patients after a kidney transplant is the most important indicator for evaluating overall transplantation outcomes. In contrast to organ
survival, here we also consider the results of treatment-related disease
sequelae. For example, targeted drug therapy (immunosuppression)
prevents the transplanted organ from being rejected, but is associated
with inherent risks that can negatively impact the patient’s survival.
Experience has shown that the non-adjusted 1-year survival rates in
patients receiving a postmortem donation range between 90.5 % and
94.6 %. For transplants after living donation, the 1-year survival rate in
patients is slightly higher: between 96.3 % and 98.1 %. In the first posttransplantation year, cardiovascular diseases (26 %) and infections (24 %)
are the most common causes of death in the organ recipients. During
follow-up, tumorous diseases predominate, whilst infections are less relevant as a cause of death (13–15 %).
The patient survival rate is strongly dependent on the choice of immunosuppressive therapy. For example, the introduction of the drug ciclosporin
was associated with a markedly higher survival rate in transplant recipients after living donation. Likewise, the analyses of the United States
Renal Data System showed an annual increase in survival rates between
1980 and 2003.

Unless specified otherwise, all numbers refer to the year 2009.
The results from 2008 are based only on hospitals that achieved a follow-up rate of
90 %, whereas – starting in 2009, the year under report, – the results of all hospitals
were included, irrespective of the follow-up rate.

Case-based results (patients)
2008

2009

Aggregate result

95.9 %

96.2 %

Confidence interval

95.1 – 96.7 %

100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

40

Number of hospitals with 0 cases

5

35 hospitals with ≥ 20 cases
100 %
90 %
80 %

*

*

*

*

70 %
1-year survival

When evaluating individual hospital-based results, it should be noted that
further treatment after discharge from hospital is commonly performed in
the SHI accredited physician sector. That means that the transplantation
centre does not always have an influence on treatment outcome after
one year. Therefore, the Federal Expert Committee has not set a reference range for this indicator. Nevertheless, it also becomes strikingly
clear how important cross-sectoral quality assurance is here as well.

2,194

Aggregate result of all patients

Evaluating the 2009 results
The rate of complete counts of data sets provided by the hospitals on
1-year survival (follow-up) was 86.3 % in 2009. Thus, it was slightly below
the follow-up rate from the previous year. By contrast, the 1-year survival
rate after isolated kidney transplantation in the year 2009, at 96.2 %, was
slightly above the previous year’s rate. In the estimation of the Federal
Expert Committee for Kidney and Pancreas Transplantation, this reflects
the very good quality of care in an international comparison with the large
transplantation registries.

95.3 – 96.9 %

Total number of cases 2,383

1-year survival

Background of the quality indicator

60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

Median

96.8 %

Range

85.4 – 100.0 %

2009

Number of computationally –
discrepant hospitals

5 hospitals with 1 to 19 cases
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Median

100.0 %

Range

92.3 – 100.0 %

Number of computationally –
discrepant hospitals
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Kidney transplantation
QI 8: Quality of transplant function 1 year after kidney transplantation

Quality of transplant function 1 year after kidney transplantation
Numerator

Patients with moderate or good quality of transplant function
1 year after kidney transplantation

Denominator

All patients with isolated kidney transplants from 2008 without
retransplantation in 2009 with known follow-up status

Reference range

Not defined

Risk adjustment

No risk adjustment

Indicator ID

12729 (previously 81699)

The results from 2008 are based only on hospitals that achieved a follow-up rate of
90 %, whereas – starting in 2009, the year under report, – the results of all hospitals
were included, irrespective of the follow-up rate.

Case-based results (patients)
2008

2009

Aggregate result

89.5 %

91.1 %

Confidence interval

88.2 – 90.7 %

89.8 – 92.2 %
2,102

Aggregate result of all patients
100 %

Background of the quality indicator

As already mentioned for the previous indicators, renal function is measured by serum creatinine levels, i.e. by determining the kidney’s filtration
rate. It was shown that the creatinine clearance 1 year after transplantation was the strongest predictor for renal function after 5 years. It has
moreover been proven that impaired function in the first year is a risk
factor for transplant loss over the long term. For example, a delay in organ
functionality in the week after transplantation is frequently associated
with impaired function of the transplant after one year.
Alongside the possibility of rejection reactions, the age of the organ recipient is also a risk factor for a diminished transplant function. Therefore,
the actual transplantation procedure itself, the choice of and compliance
with the drug therapy administered to prevent rejection reactions and
the quality of the donor organ are all critically important for the long-term
prognosis.

90 %
1 year after transplantation:
Good to moderate transplant function

Frequently good or moderate transplant function one year after kidney
transplantation.

After transplantation, it is not only important that the kidney functions,
but also how well it functions. Its functionality is an important measure
not only for assessing the current transplantation outcome, but also for
the long-term survival of the transplanted organ.

Unless specified otherwise, all numbers refer to the year 2009.

Total number of cases 2,277

Quality target

80 %
70 %
60 %
50 %

There tends to be a paucity of evidence in the literature about the extent of
renal function 1 year after transplantation. The data given on the average
creatinine clearance range between 50 and 80 ml/min; this is approximately the equivalent of the renal function of a healthy 60- to 70-year-old
man or a healthy 50- to 70-year-old woman.

40 %
30 %
20 %
10 %
0%
2008

2009

The overall rate of patients who had sufficient renal function (creatinine
clearance > 20 ml/min) 1 year after isolated kidney transplant was 91.1 %
in 2009. In the estimation of the Federal Expert Committee for Kidney
and Pancreas Transplantation, this result reflects the good quality of care.

Hospital-based results
Statistical population of all hospitals

40

Number of hospitals with 0 cases

5

35 hospitals with ≥ 20 cases

90 %
1 year after transplantation:
Good to moderate transplant function

*

*

100 %

80 %

*

70 %

Evaluating the 2009 results

60 %

Further treatment after discharge from hospital is usually performed in
the SHI accredited physician sector. That means that the transplantation
centre does not always have an influence on treatment outcome. Therefore, the Federal Expert Committee has not set a reference range for this
indicator.

50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

92.9 %

Range

79.8 – 100.0 %

2009

Number of computationally –
discrepant hospitals

5 hospitals with 1 to 19 cases
Median

100.0 %

Range

75.0 – 100.0 %

Number of computationally –
discrepant hospitals
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Living kidney donation
Carina Jacob, Dr. Klaus Richter, Federal Expert Committee for Kidney and Pancreas Transplantation

Introduction
In 2009, around 2,700 kidney transplants were performed in Germany. Because demand by far exceeds the supply
of available organs, approx. one in five
kidneys was provided by living donation.
Because these surgeries are performed
on healthy persons, living organ donation is the subject of intense ethical debate. To qualify, living donors must be in a good
state of health and consent voluntarily to the donation; this
consent must be reviewed by an independent living donation
committee. Against this background, the German transplantation law allows living kidney donation exclusively to first- and
second-degree relatives, spouses and fiancées and other per-

sons “who have an obviously close personal relationship with
the prospective donor”. The quality assurance procedure for
living kidney donation exclusively addresses the donor. In living
donations, a superlative level of safety should be achieved by
the best possible quality of medical treatment and meticulous
preoperative evaluation of the donor. It is paramount that the
donor is protected against all complications.
Since 2006, all German hospitals working in the clinical area
of living kidney donation are subject to the mandatory requirement to participate in external comparative quality assurance.
Whereas previously only 1-year and 2-year data were available,
now, in 2009, the 3-year follow-up data after living donation
have also become available.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

In-hospital mortality

0.0 %

0.0 %

0

581

QI 2:

Dialysis required by donor: Dialysis dependency at discharge from inpatient stay

0.2 %

0.2 %

1

581

QI 3:

Renal function of donor: Impaired renal function at discharge from inpatient stay

1.3 %

1.9 %

11

579

QI 4:

Intraoperative or postoperative complications

5.1 %

4.5 %

26

581

QI 5:

Death of donor (within the 1st year after living donation)

0.0 %

0.0 %

0

410

QI 6:

Renal function of donor (1 year after living donation)

2.6 %

1.2 %

5

410

QI 7:

Proteinuria 1 year after living kidney donation

5.7 %

3.2 %

13

410

QI 8:

Emergent arterial hypertension within 1 year after living
kidney donation

16.9 %

19.0 %

78

410

QI 9:

Death of donor (within the first two years after living donation)

0.0 %

0.0 %

0

377

QI 10: Renal function of donor (2 years after living donation)

1.6 %

0.8 %

3

377

QI 11: Proteinuria 2 years after living kidney donation

7.9 %

5.0 %

19

377

22.0 %

19.4 %

73

377

QI 13: Death of donor (within the first 3 years after living donation)

Not
collected

0.0 %

0

321

QI 14: Renal function of donor (3 years after living donation)

Not
collected

2.8 %

9

321

QI 15: Proteinuria 3 years after living kidney donation

Not
collected

4.4 %

14

321

QI 16: Emergent arterial hypertension within 3 years after living
donation

Not
collected

22.1 %

71

321

QI 12: Emergent arterial hypertension within 2 years after living
kidney donation
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Living kidney donation

Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

In-hospital mortality

Sentinel event

37

0

–

X

A

QI 2:

Dialysis required by donor: Dialysis dependency at discharge from inpatient stay

Sentinel event

37

1

–

X

A

QI 3:

Renal function of donor: Impaired renal function at discharge from inpatient stay

Sentinel event

37

10

–

X

A

QI 4:

Intraoperative or postoperative complications

≤ 25.0 % (T)

37

0

2

2

A

QI 5:

Death of donor (within the 1st year after living donation)

Sentinel event

36

0

–

X

A

QI 6:

Renal function of donor (1 year after living donation)

Sentinel event

36

4

–

X

A

QI 7:

Proteinuria 1 year after living kidney donation

Not defined

36

–

–

X

X

QI 8:

Emergent arterial hypertension within 1 year after living
kidney donation

Not defined

36

–

–

X

X

QI 9:

Death of donor (within the first two years after living donation)

Sentinel event

35

0

–

X

A

Sentinel event

35

3

–

X

A

QI 11: Proteinuria 2 years after living kidney donation

Not defined

35

–

–

X

X

QI 12: Emergent arterial hypertension within 2 years after living
kidney donation

Not defined

35

–

–

X

X

QI 13: Death of donor (within the first 3 years after living donation)

Sentinel event

30

0

–

X

A

QI 14: Renal function of donor (3 years after living donation)

Sentinel event

30

8

–

X

A

QI 15: Proteinuria 3 years after living kidney donation

Not defined

28

–

–

X

X

QI 16: Emergent arterial hypertension within 3 years after living
donation

Not defined

28

–

–

X

X

QI 10: Renal function of donor (2 years after living donation)

T = Tolerance range; Z = Target range
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Services subject to mandatory reporting

Data basis: Living kidney donation

All living kidney donations are subject to mandatory documentation.

Looking forward
The 2009 federal results represent the fourth year in which data
are available on living kidney donors for external quality assurance in Germany. It is the view of the Federal Expert Committee
that the present evaluation results for the year 2009, as in the
previous year, are indicative of a very good quality of care in
this clinical area. This is reflected by the results of the detailed
presentation of quality indicators, particularly those referring
to long-term follow-up. Similarly, the results of the Structured
Quality Dialogue from the year 2008 yielded no qualitative discrepancies with regard to donor care.
Using the reported follow-up data, quality indicators were calculated at the end of the first, second and, for the first time, of
the third year after a living donation. However, only a proportion
of the transplantation centres submitted complete follow-up
documentation on all living donors. The reasons for this are particularly due to the decentralised way follow-up care is handled,
which frequently does not take place at the transplantation centre; another reason is the variations in the donor’s participation
in follow-up care.
Compared to the previous year, the hospitals increased the
rates of completeness of data sets on both 1-year and 2-year
follow-up markedly by around 10 %. The Federal Expert Committee views this is as a positive development. Nevertheless, further improvement in follow-up completeness rates is
desirable, albeit difficult to implement under the current sector
delineations.

2008

2009

Reported

Reported

Expected Complete count

Data sets

556

585

689

84.9 %

Hospitals

39

37

40

92.5 %

Several hospitals reported too high target numbers for the year 2009
because an error in the software they were using was noticed too late.
After taking these known documentation errors into account, the rate of
completeness of the data sets was 98.0 %.

Basic statistics: Living kidney donation
2009
Number Proportion
All patients

583

100.0 %

583

100.0 %

Age distribution
Number of patients with valid age data
< 20 years

1

0.2 %

20 – 39 years

77

13.2 %

40 – 59 years

359

61.5 %

60 – 79 years

145

24.9 %

1

0.2 %

Male

212

36.4 %

Female

371

63.6 %

ASA 1: A normal healthy patient

392

67.4 %

ASA 2: A patient with mild systemic disease

187

32.1 %

ASA 3: A patient with severe systemic disease
and functional impairment

2

0.3 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

1

0.2 %

ASA 5: A moribund patient

0

0.0 %

≥ 80 years
Gender

ASA classification

Project leaders at the AQUA Institute
Carina Jacob

Dr. Klaus Richter

Members of the Federal Expert Committee for Kidney and Pancreas
Transplantation
Dr. Helmut Arbogast,
Munich

Prof. Dr. Bernhard Banas,
Regensburg

Dr. Reinhard Bast,
Schwerin

PD Dr. Heinz-Paul Buszello,
Dusseldorf

Dieter Eipl,
Heidelberg

Christian Frenzel,
Mainz

Prof. Dr. Uwe Heemann,
Munich

Kerstin Kühn,
Hamburg

Jenny Marquardt,
Halle

Prof. Dr. Oliver Witzke,
Essen

PD Dr. Horst Weihprecht,
Augsburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/NLS/
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QI 4: Intraoperative or postoperative complications

Intraoperative or postoperative complications

Quality target

Numerator

Living kidney donor with at least one complication requiring
treatment

A rare frequency of intra- or postoperative complications.

Denominator

All living kidney donors

Reference range

≤ 25.0 % (tolerance range)

Risk adjustment

No risk adjustment

Indicator ID

2140 (previously 73692)

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

5.1 %

4.5 %

Confidence interval

3.4 – 7.2 %

2.9 – 6.5 %

Total number of cases 553

581

Evaluating the 2009 results

Aggregate result of all patients
30 %

In 2009, the year under report, the overall rate of intra- and/or postoperative complications after living kidney donation in Germany was 4.5 %.
Thus, this rate was slightly lower than in the previous year, even though
the difference was not computationally significant.

25 %
Intraoperative or postoperative
complications

It is difficult to conduct an international comparison of the data on complications suffered by donors that are directly related to the living kidney
donation (i.e. intra- and postoperative). The reasons for this are the varying
definitions of what is considered a complication. Thereby, the data vary
between 2.1 % (Norway), 4.4 % (England) and 10.6 % (USA). Complications that can occur include, e.g. pneumothorax, urinary tract infections,
superficial peritoneal injuries, superficial or deep wound infections, pneumonia, revision surgeries, lung embolisms, anaphylactic reactions and
bradycardia. Blood loss requiring a transfusion can also be a complication.

20 %

The evaluation of results on this quality indicator was encumbered by the
fact that the literature lacks a uniform definition of postoperative complications. Half of the complications documented in Germany involved
superficial wound infections or “other” complications. This term could
encompass complications of greatly varying degrees of severity, but
which are not necessarily serious in each living donor.

15 %
10 %
5%
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

37

Number of hospitals with 0 cases

3

A reference range of ≤ 25 % was set for “Intra- or postoperative complications after living kidney donation”. No hospital reporting in the year
2009 had more than 25 % of their living kidney donors with at least one
complication requiring treatment.

11 hospitals with ≥ 20 cases
30 %

Intraoperative or postoperative
complications

25 %

*

20 %
15 %
10 %

*

5%

*

0%

2008
Median

4.6 %

Range

0.0 – 22.7 %

*

2009

Number of computationally 0 of 11
discrepant hospitals

26 hospitals with 1 to 19 cases
Median

0.0 %

Range

0.0 – 9.1 %

Number of computationally 0 of 26
discrepant hospitals
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Living kidney donation
QI 6: Renal function of donor (1 year after living donation)

Quality target

Renal function of donor (1 year after living donation)

A rare frequency of major renal function impairment in living kidney
donors.

Numerator

Living kidney donor with impaired renal function (1 year after
living donation)

Denominator

All living kidney donors from 2008, discharged alive and with
known follow-up-status

Background of the quality indicator

Reference range

Sentinel event

Risk adjustment

No risk adjustment

Indicator ID

12636 (previously 81721)

A kidney donation can cause the donor’s own renal function to be impaired (drop in creatinine clearance). Mostly, this does not pose a hazard
to their health nor does it limit their lifestyle over the course of the following years. The overall risk that the donor will become dialysis-dependent
after a living kidney donation is low: One Swedish study with a follow-up
period of 14 to 27 years reported a dialysis dependency rate of 0.5 %
in kidney donors (n = 1,112). In an analysis by the Swiss Living Donor
Registry (n = 737) that covered a follow-up period of 7 years, no donor
required dialysis.

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

9

5

Confidence interval

–

–

Total number of cases 349

Evaluating the 2009 results

14

In 2009, the year under report, 5 living kidney donors (1.2 %) were reported to have diminished renal function 1 year after their living donation.

Since a living kidney donation involves a surgical intervention on a
healthy person, the Federal Expert Committee will analyse every case of
critical impairment of renal function occurring in a living kidney donor and
discuss it with the hospitals in the Structured Quality Dialogue.

12
Donors with impaired renal function

In general, however, the evaluation of this indicator should consider that
patient-related factors may also cause renal function to worsen in the
individual case. The mere fact that the renal function has worsened does
not mean it is related to previous living donation in every patient

410

Aggregate result of all patients

10
9

8
6

5

4
2
0
2008

2009

Hospital-based results
Statistical population of all hospitals

36

Number of hospitals with 0 cases

4

6 hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

2 of 6

30 hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

2 of 30

14

Discrepant hospitals (total)

12
10
8

9

6
4

4

2
0
2008
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Living kidney donation
QI 14: Renal function of donor (3 years after living donation)

Renal function of donor (3 years after living donation)
Numerator

Living kidney donor with impaired renal function (3 year after
living donation)

Denominator

All living kidney donors from 2006 without reported death within
2 years with known follow-up status

Reference range

Sentinel event

Risk adjustment

No risk adjustment

Indicator ID

12644 (previously 92770)

These data were collected for the first time in 2009, the year under report.

Case-based results (patients)
2008

2009

Aggregate result

–

9

Confidence interval

–

–

A kidney donation can cause the donor’s own renal function to be impaired (drop in creatinine clearance). Mostly, this does not pose a hazard
to their health nor does it limit their lifestyle over the course of the following years. The overall risk that the donor will become dialysis-dependent
after a living kidney donation is low: One Swedish study with a follow-up
period of 14 to 27 years reported a dialysis-dependency rate of 0.5 %
in kidney donors (n = 1,112). In an analysis by the Swiss Living Donor
Registry (n = 737) that covered a follow-up period of 7 years, no donor
required dialysis.

321

Since 2006, all German hospitals working in the clinical area of living
kidney donation are subject to the mandatory requirement to participate
in external comparative quality assurance. Therefore, now, for the first
time in 2009, 3-year follow-up data on living donation have also become
available.

Aggregate result of all patients
12

Donors with impaired renal function

A rare frequency of major renal function impairment in living kidney donors.

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.

Total number of cases –

Quality target

10
9

8

Evaluating the 2009 results
6

In 2009, the year under report, a total of 9 living kidney donors (2.8 %)
were reported to have impaired renal function 3 years after their living
donation.

4
2
0
2008

2009

Hospital-based results
Statistical population of all hospitals

30

Number of hospitals with 0 cases

10

Since a living kidney donation involves a surgical intervention on a healthy
person, the Federal Expert Committee shall, in the future, analyse every
case of critical impairment of renal function occurring in a living kidney
donor and discuss it with the hospitals in the Structured Quality Dialogue.

4 hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

In general, however, the evaluation of this indicator should consider that
patient-related factors may also cause renal function to worsen in the
individual case. The mere fact that the renal function has worsened does
not mean it is related to previous living donation in every patient.

0 of 4

26 hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

8 of 26

12

Discrepant hospitals (total)

10
8

8

6
4
2
0
2008
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Pancreas and pancreas-kidney transplantation
Carina Jacob, Dr. Klaus Richter, Federal Expert Committee for Kidney and Pancreas Transplantation

Introduction
In general, pancreas transplants and/or
combined pancreas-kidney transplants
are indicated for type 1 diabetics who
have suffered end-organ damage over a
protracted course of their underlying disease, and specifically, highly advanced
impairment of their renal function. In
this patient group, the pancreas and the kidney are transplanted together. Such combination transplants not only improve the
patient’s quality of life, but can also be regarded as a life-saving
intervention in that they prevent renewed diabetic damage to
the kidney and cut the mortality risk in half. Because the insulinproducing beta cells can be transferred from the pancreas, its
transplantation is a causal treatment for insulin-dependent
diabetes mellitus. The transplantation objective is to restore a


sufficient level of endogenous insulin production that obviates
any additional insulin therapy and/or the need to replace a
damaged kidney.
In 2009, the year under report, more than 100 pancreas and/
or combined pancreas-kidney transplants were performed at
22 centres in Germany. This represents a slight decline compared to the previous year.
Since 2007, all German transplantation centres working in the
clinical area of pancreas and pancreas-kidney transplantation
have been subject to the mandatory requirement to participate
in external comparative quality assurance. Since 2009, documentation of follow-up data on “2 years after transplantation”
were required for the first time.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

In-hospital mortality

QI 2:

2008
Result

2009
Result

Trend

Cases (Numerator | Denominator)

4.5 %

3.7 %

4

108

Quality of transplant function at discharge

74.2 %

86.5 %

90

104

QI 3:

Removal of the pancreas transplant

17.2 %

10.2 %

11

108

QI 4:

1-year survival (hospital stay in 2008)

93.9 %

90.4 %

94

104

QI 5:

Quality of transplant function (1 year after transplantation)

87.2 %

82.1 %

78

95

QI 6:

2-year survival (hospital stay in 2007)

Not
collected

92.5 %

98

106

QI 7:

Quality of transplant function (2 years after transplantation)

Not
collected

83.5 %

86

103

Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

In-hospital mortality

Not defined

22

–

–

X

X

QI 2:

Quality of transplant function at discharge

Not defined

22

–

–

X

X

QI 3:

Removal of the pancreas transplant

Not defined

22

–

–

X

X

QI 4:

1-year survival (hospital stay in 2008)

Not defined

22

–

–

X

X

QI 5:

Quality of transplant function (1 year after transplantation)

Not defined

22

–

–

X

X

QI 6:

2-year survival (hospital stay in 2007)

Not defined

20

–

–

X

X

QI 7:

Quality of transplant function (2 years after transplantation)

Not defined

20

–

–

X

X

T = Tolerance range; Z = Target range
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Pancreas and pancreas-kidney transplantation

Services subject to mandatory reporting

Data basis:
Pancreas and pancreas-kidney transplantation
2008

All pancreas transplants are subject to mandatory documentation.

2009

Reported

Reported

Expected Complete count

Kidney- and pancreas- and pancreas and pancreas-kidney transplantation (total)
Data sets

2,763

2,725

2,850

95.6 %

Hospitals

41

41

43

95.3 %

Including: Pancreas and pancreas-kidney transplantation
Data sets

133

108

n. a.

n. a.

Hospitals

24

26

n. a.

n. a.

Several hospitals reported too high target numbers because an error in
the software they were using was registered too late. After taking these
known documentation errors into account, the rate of completeness of the
data sets was 96.4 %.

Basic statistics:
Pancreas and pancreas-kidney transplantation
2009
Number Proportion
All patients

108

100.0 %

108

100.0 %

Age distribution
Number of patients with valid age data

0

0.0 %

20 – 39 years

29

26.9 %

40 – 59 years

78

72.2 %

60 – 79 years

1

0.9 %

≥ 80 years

0

0.0 %

< 20 years

Gender
Male

68

63.0 %

Female

40

37.0 %

Looking forward
The 2009 federal results represent the third year in which data
are available on the pancreas transplantation for external quality assurance in Germany. The percentage of data sets delivered
by hospitals was greater than 95.0 %, which the Federal Expert
Committee for Kidney and Pancreas Transplantation rates as
positive.
In the view of the Federal Expert Committee, the evaluation results are largely indicative of a satisfactory quality of care and
patient safety in this clinical area. The Federal Expert Committee hopes that their work will eliminate the quality deficiencies
remaining in pancreas and pancreas-kidney transplantation in
the future.
Any evaluation of the results on quality indicators needs to
consider that the risk profiles of transplanted patients can vary.
This can produce greatly varying results from the hospitals. The
Federal Expert Committee believes that this should not always
be linked to a deficient quality of the individual transplantation
centre.
2009, the year under report, was the first time that the transplantation centres collected 2-year (follow-up) data on the pancreas and/or pancreas-kidney transplants performed in 2007.
In 2009, the rates of completeness of data sets transferred
after pancreas and/or pancreas-kidney transplantation were
77.2 % for the 1-year follow-up and 79.8 % for the 2-year followup, respectively. It is imperative that an increase in the followup documentation rates be required for the coming years under
report. This is an important prerequisite to ensure comprehensive quality assurance.

Project leaders at the AQUA Institute
Carina Jacob

Dr. Klaus Richter

Members of the Federal Expert Committee for Kidney and Pancreas
Transplantation
Dr. Helmut Arbogast,
Munich

Prof. Dr. Bernhard Banas,
Regensburg

Dr. Reinhard Bast,
Schwerin

PD Dr. Heinz-Paul Buszello,
Dusseldorf

Dieter Eipl,
Heidelberg

Christian Frenzel,
Mainz

Prof. Dr. Uwe Heemann,
Munich

Kerstin Kühn,
Hamburg

Jenny Marquardt,
Halle

Prof. Dr. Oliver Witzke,
Essen

PD Dr. Horst Weihprecht,
Augsburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/PNTX/
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Pancreas and pancreas-kidney transplantation
QI 1: In-hospital mortality

Quality target

In-hospital mortality

Lowest possible in-hospital mortality.

Numerator

Patients who died in hospital

Denominator

Patients with pancreas transplantation

Reference range

Not defined

Risk adjustment

No risk adjustment

Indicator ID

2143 (previously 81706)

By normalising glucose metabolism, a pancreas transplant is a causal
therapy for insulin-dependent diabetes mellitus. On the one side, the
objective is to improve the patient’s quality of life and to avoid diabetic
sequelae like kidney damage, heart attack, stroke and blindness, on the
other. This benefit of a transplant must be weighed against the disadvantages associated with the procedure such as a lifelong use of drugs to
prevent rejection of the transplanted organ (immunosuppressive therapy)
and/or death.
Since the first pancreas transplantation in 1966, the survival rates of
patients and transplants have improved constantly. According to the
present long-term data, dialysis-dependent diabetics not only show
substantially better survival rates after combined pancreas-kidney transplants than non-transplanted diabetics, but also equally as good rates as
isolated kidney transplant patients.
That said, combined pancreas-kidney transplantation is associated with
elevated rates of mortality and morbidity with a time-dependent relation
to the surgical intervention. These rates are higher with combined pancreas-kidney transplants than isolated kidney transplants.
There are multiple factors that impact the mortality risk in the direct
surgery setting (intra- and postoperative). These include patient-related
risk factors such as age or coronary artery disease, for example, but also
hospital-related factors such as surgical technique, time of deficient
blood perfusion (ischemia) of the organ and the choice of immunosuppressive therapy.
Survival after isolated or combined pancreas transplantation is thus one
of the most important outcome parameters for successful surgery.

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

4.5 %

3.7 %

Confidence interval

1.6 – 9.6 %

108

Aggregate result of all patients
15 %
12.5 %
10 %
7.5 %
5%
2.5 %
0%
2008

Statistical population of all hospitals

22

Number of hospitals with 0 cases

4

22 hospitals (aggregate)

In 2009, the year under report, the overall rate of in-hospital mortality after pancreas or pancreas-kidney transplantation was 3.7 % in the Federal
Republic of Germany. Thus, it was slightly lower compared to the previous
year. In the estimation of the Federal Expert Committee for Kidney and
Pancreas Transplantation, this reflects the good quality of care that also
stands up to international comparison.

50 %
Patients dying in hospital

60 %

*

*

40 %
30 %
20 %
10 %

*

0%

2008
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2009

Hospital-based results

Evaluating the 2009 results

At the 22 transplantation centres, a nationwide total of 4 patients died
after a pancreas transplantation in 2009. Due to the low number of cases, the range of the results for all hospitals was very large (0 % to 50 %).
Therefore, the qualitative power of this indicator is limited.

1.0 – 93 %

Total number of cases 134

Patients dying in hospital

Background of the quality indicator

Median

0.0 %

Range

0.0 – 50.0 %

*

2009

Number of computationally –
discrepant hospitals
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Pancreas and pancreas-kidney transplantation
QI 2: Quality of transplant function at discharge

Quality of transplant function at discharge

Quality target

Numerator

Patients requiring no insulin therapy at discharge

A rare frequency of insulin therapy at discharge.

Denominator

All living patients with pancreas transplantation

Reference range

Not defined

Risk adjustment

No risk adjustment

Indicator ID

2145 (previously 81707)

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

74.2 %

86.5 %

Confidence interval

65.7 – 81.6 %

78.4 – 92.5 %

Total number of cases 128

104

Important variables influencing the survival and functionality of a transplant include donor age and, in particular, the time the organ had deficient blood perfusion (ischemia time) during the transplantation. Another
important factor affecting the surgical outcome is the type of drug treatment for preventing the transplanted organ from being rejected (immunosuppressive therapy).

Aggregate result of all patients
100 %
90 %
80 %
Transplanted patients
without insulin therapy

An important therapy objective in insulin-dependent diabetes mellitus is
finding the “right” control of glucose levels. This way, disease sequelae
in other organs like the kidneys, nerves, blood vessels and retina can be
prevented. Sometimes, pre-existing diseases even improve. A successful pancreas transplantation can normalise the parameters of glucose
metabolism (fasting glucose, HbA1C value, glucose tolerance). Hence, the
primary outcome criterion for transplantation is the obviation of medical
insulin-replacement therapy.

70 %

In the past 20 years, the 1-year transplant survival rate showed a worldwide improvement from between 42 and 60 % to over 85 % after combined pancreas-kidney transplantation.

60 %
50 %
40 %
30 %

Evaluating the 2009 results

20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

22

Number of hospitals with 0 cases

4

Due to the overall low number of cases, the qualitative power of this
indicator is limited.

22 hospitals (aggregate)

*

*

100 %
90 %

At 86.5 %, the overall rate of patients who were discharged after pancreas transplantation without insulin-therapy was markedly higher in
2009 than the rate in the previous year. Likewise, many patients who at
discharge were still dependent on medical insulin therapy were able to
discontinue this kind of treatment within the subsequent months.

Transplanted patients
without insulin therapy

80 %
70 %
60 %

*

50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

94.0 %

Range

50.0 – 100.0 %

2009

Number of computationally –
discrepant hospitals
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Pancreas and pancreas-kidney transplantation
QI 4: 1-year survival (hospital stay in 2008)

Quality target

1-year survival (hospital stay in 2008)

The highest possible 1-year survival rate.

Numerator

Patients alive 1 year after transplantation

Denominator

All patients with pancreas transplantation in the year 2008 without retransplantation in 2009 with known follow-up status

Reference range

Not defined

Risk adjustment

No risk adjustment

Indicator ID

12493 (previously 68395)

By normalising glucose metabolism, a pancreas transplant is a causal
therapy for insulin-dependent diabetes mellitus. On the one side, the
objective is to improve the patient’s quality of life and to avoid diabetic
sequelae like kidney damage, heart attack, stroke and blindness, on the
other. This benefit of a transplant must be weighed against the disadvantages associated with the procedure such as a lifelong use of drugs to
prevent rejection of the transplanted organ (immunosuppressive therapy)
and/or death.
Since the first pancreas transplantation in 1966, the survival rates of
patients and transplants have improved constantly. According to the
present long-term data, dialysis-dependent diabetics not only show
substantially better survival rates after combined pancreas-kidney transplants than non-transplanted diabetics, but also equally as good rates as
isolated kidney transplant patients.
After discharge from their inpatient stay, recipients’ survival is particularly impacted by the choice of immunosuppressive therapy and the
functionality of the transplant.
Long-term survival after isolated or combined pancreas transplantation
is thus one of the most important outcome parameters for successful
transplantation.

Unless specified otherwise, all numbers refer to the year 2009.
The results from 2008 are based only on hospitals that achieved a follow-up rate of
90 %. Starting in 2009, the results of all hospitals were included, irrespective of the
follow-up rate.

Case-based results (patients)
2008

2009

Aggregate result

93.9 %

90.4 %

Confidence interval

87.8 – 97.6 %

83.0 – 95.3 %

Total number of cases 115

104

Aggregate result of all patients
100 %
90 %
80 %
70 %
1-year survival

Background of the quality indicator

60 %
50 %
40 %
30 %
20 %
10 %

Evaluating the 2009 results
In 2009, the year under report, the 1-year survival rate of pancreas and
pancreas-kidney transplants performed in 2008 was 9.4 % and thus
slightly below the rate from the previous year.
In the estimation of the Federal Expert Committee, the 1-year survival
rate reflects a good quality of care in comparison with other large international transplantation registries.

0%
2008

2009

Hospital-based results
Statistical population of all hospitals

22

Number of hospitals with 0 cases

4

22 hospitals (aggregate)

*

*

*

*

2008

2009

100 %
90 %
80 %

1-year survival

70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
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Median

100.0 %

Range

50.0 – 100.0 %

Number of computationally –
discrepant hospitals

German Hospital Quality Report 2009

96

Results 2009

Obstetrics
Dr. Regine Chenot, Svetlana Rasch, Federal Expert Committee for Perinatal Medicine

Introduction
Perinatal medicine covers the period
from shortly before to shortly after birth.
Since the Munich Perinatal Study (1975
to 1977) and the resultant perinatal census, cross-institutional external comparative quality assessments have been
carried out in Germany. Their aim is to
record exactly observed differences in the quality of obstetric
care and to improve that quality.
The clinical area of obstetrics has been established nationally since 2004 and records all hospital births in the Federal
Republic of Germany. For the evaluation, quality indicators have
been defined that describe relevant aspects of the quality of
the process and of its outcomes. For the Structured Quality
Dialogue with statistically discrepant hospitals, a series of other
quality-related data are available in the evaluation that allow a
differentiated presentation of the care situation in the hospi-

tal concerned. Even though there is no requirement for births
outside hospitals to be reported in a record form, the results
describe important aspects of obstetric provision in the Federal
Republic of German.
On the basis of neonatal records (records of neonatal and preterm care provision) of the Federal German States, a national
neonatology quality assurance procedure has been developed
in the past few years. Neonatology is a branch of applied paediatrics that is concerned with neonatal or preterm medicine and
neonatal prevention. Members of the working party on neonatal censuses of the Federal States, the Expert Committee for
Perinatal Medicine and other experts proposed by the regional
administrative offices were involved in developing the procedure. The national neonatology quality assurance procedure
became compulsory in Germany on 1st January 2010. This is an
important basis for the proposed joint quality assurance system
in obstetrics and neonatology.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

D-D time in emergency caesarean section > 20 minutes

QI 2:

Presence of a paediatrician at premature births

QI 3:

Determination of umbilical artery pH value

QI 4:

Acidosis in mature singletons with determination of umbilical artery pH

QI 5:

Critical outcome in mature neonates

QI 6:

Grade III or IV perineal tear…

QI 7:

QI 8:

2008
Result
2.3 %

2009
Result
1.7 %

Cases (Numerator | Denominator)
125

Trend

7,281

(93.9 %)*

(92.6 %)*

(22,362)*

(24,163)*

98.9 %

98.9 %

618,881

625,642

0.2 %

0.2 %

863

568,172

0.03 %

0.02 %

140

575,331

a: In spontaneous singleton births

1.4 %

1.4 %

5,391

390,119

b: In spontaneous singleton births without episiotomy

1.0 %

1.0 %

2,840

296,503

c: In spontaneous singleton births with episiotomy

2.7 %

2.7 %

2,551

93,616

a: In births with a gestational age of 24+0 to less than 34+0
weeks excluding stillbirths

80.8 %

79.7 %

10,849

13,614

b: In births with a gestational age of 24+0 to less than 34+0
weeks excluding stillbirths and with prepartum hospitalisation
for at least one calendar day

90.4 %

89.3 %

8,170

9,146

c: In births with a gestational age of 24+0 to less than 34+0
weeks excluding stillbirths and with prepartum hospitalisation
for at least two calendar days

(92.9 %)*

(92.6 %)*

(6,577)*

(7,100)*

0.04 ‰

0.04 ‰

Antenatal corticosteroid therapy …

Maternal deaths

24

638,797

* For explanation see footnote on next page
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Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

D-D time in emergency caesarean section > 20 minutes

QI 2:

Presence of a paediatrician at premature births

≥ 90.0 % (Z)

QI 3:

Determination of umbilical artery pH value

≥ 95.0 % (Z)

836

QI 4:

Acidosis in mature singletons with determination of umbilical artery pH

≤ 0.3 % (T)

QI 5:

Critical outcome in mature neonates

QI 6:

Grade III or IV perineal tear…

QI 8:

764

81

(654)* (269)*

–

X

Need for
action

Category

(p < 0.05)

Discrepant

Evaluation

C

(90)*

(2)*

26

13

1

A

833

138

21

1

A

Sentinel event

832

121

–

X

A

≤ 3.0 % (T)

834

66

90

2

A

b: In spontaneous singleton births without episiotomy

Not defined

833

X

X

c: In spontaneous singleton births with episiotomy

Not defined

830

X

X

a: In births with a gestational age of 24+0 to less than 34+0
weeks excluding stillbirths

Not defined

577

X

X

b: In births with a gestational age of 24+0 to less than 34+0
weeks excluding stillbirths and with prepartum hospitalisation
for at least one calendar day

Not defined

413

X

X

c: In births with a gestational age of 24+0 to less than 34+0
weeks excluding stillbirths and with prepartum hospitalisation
for at least two calendar days

≥ 95.0 % (Z)

a: In spontaneous singleton births

QI 7:

Sentinel event

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

Antenatal corticosteroid therapy …

Maternal deaths

Sentinel event

(360)* (134)*

836

23

(39)*

(3)*

X

A

T = Tolerance range; Z = Target range
* The validity of the results for the indicators QI 2 and QI 7c is not guaranteed because of
a software error. The results are currently being checked.

© 2010 AQUA Institute GmbH

In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.
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Services subject to mandatory reporting

Data basis: Obstetrics
2008

All births occurring in hospital must be reported.

2009

Reported

Reported

Expected Complete count

Data sets

658,316

638,804

642,974

99.4 %

Hospitals

860

836

829

100.8 %

Basic statistics: Obstetrics
2009
Number Proportion
Number of births

638,798

100.0 %

Singleton pregnancies

627,542

98.2 %

Multiple pregnancies

11,256

1.8 %

Number of children

650,247

100.0 %

Live-born infants

647,263

99.6 %

2,097

0.3 %

887

0.1 %

638,798

100.0 %

4,162

0.7 %

18 – 29 years

289,952

45.4 %

30 – 34 years

201,524

31.5 %

35 – 39 years

113,884

17.8 %

29,276

4.6 %

650,247

100.0 %

< 27+0

3,077

0.5 %

27+0 to less than 32+0

7,234

1.1 %

Still births
Death within the first 7 days of life
Age distribution
Number of mothers
< 18 years

≥ 40 years
Gestational age (weeks)
Number of children

32+0 to less than 37+0

50,953

7.8 %

37+0 to less than 42+0

583,157

89.7 %

≥ 42+0

5,756

0.9 %

No data

70

0.01 %

650,247

100.0 %

2,443

0.4 %

  750 g to less than 1,000 g

1,915

0.3 %

1,000 g to less than 1,500 g

5,040

0.8 %

1,500 g to less than 2,000 g

9,427

1.5 %

2,000 g to less than 2,500 g

28,124

4.3 %

2,500 g to less than 3,000 g

103,901

16.0 %

3,000 g to less than 4,000 g

433,605

66.7 %

4,000 g to less than 4,500 g

57,620

8.9 %

8,172

1.3 %

Number of births

638,798

100.0 %

Spontaneous delivery

382,674

59.9 %

Birth weight
Number of children
< 750 g

≥ 4,500 g

Looking forward
The Federal Expert Committee considers the joint analysis of
data sets from the obstetrics and neonatology procedure to be
a central aspect of the further development of the clinical area
of perinatal medicine. At present the two obstetrics and neonatology procedures are being run independently of one another
for data protection reasons. The combination of the two procedures would, in the field of obstetrics for example, allow a better
assessment of the quality of outcome of obstetric management
and provide data for the neonatology area that are important for
a risk adjustment of the neonatological results.
Even if the Structured Quality Dialogue procedure is very onerous and has its weaknesses, it has been able to achieve a
lot in previous years and improve the care situation. It should
therefore be introduced in all Federal States. However, the fact
that a number of hospitals have been classified as statistically
discrepant on several indicators for several years in succession
shows the limits of the Structured Quality Dialogue. The Federal
Expert Committee therefore appeals to decision makers to develop the procedure further.

Note
Individual Regional Quality Assurance Administrative Offices
have pointed out that the validity of the database in respect of
the quality indicators QI 2 and QI 7c is not guaranteed because
of a software error. A detailed presentation of these indicators
is therefore omitted, even if, for example, QI 7c was classified
as category C in previous years. The indicator results are currently being checked.

Project leaders at the AQUA Institute
Dr. Regine Chenot

Svetlana Rasch

Members of the Federal Expert Committee for Perinatal Medicine
Dr. Susanne Bauer,
Essen

Rainhild Schäfers,
Münster

Prof. Dr. Ernst Beinder,
Berlin

Wolf-Dietrich Trenner,
Berlin

PD Dr. Frank Jochum,
Berlin

Dr. Roland Uphoff,
Bonn

Dr. Helmut Küster,
Greifswald

Prof. Dr. Klaus Vetter,
Berlin

PD Dr. Matthias Mohrmann,
Lahr

Prof. Dr. Friedrich Wolff,
Cologne

Prof. Dr. Jens Möller,
Saarbrücken

Method of delivery

Surgical vaginal
Caesarean section
Other method
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39,840

6.1 %

210,618

33.0 %

5,666

0.9 %

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/16n1-GEBH/
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QI 1: D-D time in emergency caesarean section > 20 minutes

Quality target
Treatment quality is considered to be good if not more than 20 minutes
elapse between the decision to section and delivery.

Background of the quality indicator
In certain circumstances, an emergency situation can arise for both
mother and child during birth. This should be remedied as soon as possible
by an emergency caesarean section to prevent permanent damage to the
child. The less time that elapses between the decision and the caesarean section, the better it is for mother and child. This period is known
as the D-D time (decision-delivery time). Studies have shown that with a
rapid caesarean section the child’s development chances are better and
the risk to the mother is not increased despite a short preparation period. High rates of a D-D time of more than 20 minutes indicate relevant
organisational problems.

D-D time in emergency caesarean section > 20 minutes
Numerator

Births with D-D time > 20 minutes

Denominator

Births with emergency caesarean section

Reference range

Sentinel event

Risk adjustment

Risk-standardised case constellation

Indicator ID

1058 (previously 82913)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

168

125

Confidence interval

–

–

Total number of cases 7,372

7,281

Aggregate result of all patients
200

Evaluating the 2009 results
Births with D-D time > 20 minutes

Compliance with the 20-minute limit for the decision-delivery time is one
of the fundamental prerequisites for the organisation of an obstetrics
department. The rate of births exceeding the 20-minute limit for the D-D
time in emergency caesarean sections has fallen again in comparison
with the previous year. The 20-minute limit was not met for 125 births in
81 hospitals (8 hospitals with 20 or more cases) (previous year’s value:
168 births in 112 hospitals).

180

In the 2008 Structured Quality Dialogue qualitative discrepancies were
observed in 15 hospitals and appropriate measures instituted; one
department was categorised as being statistically discrepant on a repeated basis.
The Expert Committee views a D-D time in emergency caesarean sections in excess of 20 minutes as a critical indicator event. Despite the
overall improvement measured, it notes a critical care provision situation
for this year as well.
The Expert Committee considers that each individual case needs to be
intensively analysed in the Structured Quality Dialogue. This applies in
particular to hospitals that have documented several cases for several
years in succession. Documentation errors or misclassifications of an
“urgent” caesarean section as an “emergency section” are not considered acceptable.

160

168

140
120

125

100
80
60
40
20
0
2008

2009

Hospital-based results
Statistical population of all hospitals

764

Number of hospitals with 0 cases

72

88 hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

8 of 88

676 hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

73 of 676

200
180

Discrepant hospitals (total)

160
140
120
100

112

80

81

60
40
20
0
2008

© 2010 AQUA Institute GmbH

2009

German Hospital Quality Report 2009

100

Results 2009

Gynaecological surgery
Dr. Doris Voit, Stefanie Wache, Federal Expert Committee for Gynaecological Surgery

Introduction
The clinical area of gynaecological surgery covers female patients who have
undergone surgery on their sexual organs
(uterus, fallopian tubes and/or ovaries).
Prerequisite to high-quality health
care is meticulous diagnostics to determine the necessity for surgical intervention. The overriding principle is to weigh the benefits against the risks
of surgery and review the options for “conservative” (i.e.

non-surgical) treatment. For this reason, a total of three
quality indicators are used to map the decision-making process leading to surgical interventions in this clinical area
(QI 4, 6 and 8).
Further indicators measure relevant care processes, like those
including infection prophylaxis and/or anti-coagulant drug
treatment in patients receiving a hysterectomy. Other indicators measure the organ injuries that can occur during a surgical
procedure (QI 1, 2, 7, 9).

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

2008
Result

2009
Result

Cases (Numerator | Denominator)

Organ injuries during laparoscopic surgery …
a: All patients with at least one organ injury

0.3 %

0.3 %

173

54,853

b: Patients without carcinoma, endometriosis or previous surgeries with at least one organ injury

0.3 %

0.3 %

82

33,099

a: All patients with at least one organ injury during hysterectomy

1.5 %

1.5 %

2,147

144,091

b: Patients without carcinoma, endometriosis or previous surgeries with at least one organ injury during hysterectomy

0.9 %

1.0 %

759

74,376

QI 3:

Postoperative histology for ovarian surgery

2.3 %

2.1 %

951

44,658

QI 4:

Indication for ovarian surgery

18.8 %

18.9 %

3,762

19,908

QI 5:

Organ conservation in ovarian surgery

87.8 %

88.7 %

28,486

32,116

QI 6:

Conisation …
a: Patients with "ectopy" as leading histology or with normal
histology after conisation

4.3 %

4.8 %

496

10,381

b: Patients without postoperative histology after conisation

1.1 %

1.0 %

102

10,482

94.4 %

95.8 %

138,010

144,091

2.0 %

2.0 %

2,519

124,512

99.3 %

99.4 %

130,324

131,134

QI 2:

Trend

Organ injuries during hysterectomy …

QI 7:

Antibiotic prophylaxis in hysterectomy

QI 8:

Indication for hysterectomy

QI 9:

Thrombosis prophylaxis in hysterectomy
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Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

QI 2:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

Organ injuries during laparoscopic surgery …
a: All patients with at least one organ injury

≤ 1.9 % (T;
95th percentile)

991

44

11

1

A

b: Patients without carcinoma, endometriosis or previous surgeries with at least one organ injury

≤ 2.1 % (T;
95th percentile)

976

33

9

1

A

a: All patients with at least one organ injury during hysterectomy

≤ 4.1 % (T;
95th percentile)

970

53

37

1

A

b: Patients without carcinoma, endometriosis or previous surgeries with at least one organ injury during hysterectomy

≤ 3.8 % (T;
95th percentile)

958

54

25

1

A

≤ 5.0 % (Z)

1,014

155

17

1

B

≤ 20.0 % (T)

942

382

64

2

C

≥ 72.7 % (T;
5th percentile)

1,001

113

74

2

A

≤ 13.0 % (T;
95th percentile)

821

111

23

1

B

≤ 5.0 % (Z)

825

45

2

1

A

≥ 90.0 % (Z)

970

103

57

2

A

≤ 2.5 % (T)

962

294

39

1

B

≥ 95.0 % (Z)

970

17

5

1

A

Organ injuries during hysterectomy …

QI 3:

Postoperative histology for ovarian surgery

QI 4:

Indication for ovarian surgery

QI 5:

Organ conservation in ovarian surgery

QI 6:

Conisation …
a: Patients with "ectopy" as leading histology or with normal
histology after conisation
b: Patients without postoperative histology after conisation

QI 7:

Antibiotic prophylaxis in hysterectomy

QI 8:

Indication for hysterectomy

QI 9:

Thrombosis prophylaxis in hysterectomy

T = Tolerance range; Z = Target range
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Services subject to mandatory reporting

Data basis: Gynaecological surgery
2008

2009

Reported

Reported

Expected Complete count

Data sets

278,580

273,850

276,947

98.9 %

Hospitals

1,137

1,127

1,132

99.6 %

Basic statistics: Gynaecological surgery
2009
Number Proportion
All patients

273,761

100.0 %

273,761

100.0 %

Age distribution
Number of patients with valid age data
< 20 years

5,505

2.0 %

20 – 39 years

72,427

26.5 %

40 – 59 years

140,005

51.1 %

60 – 79 years

49,189

18.0 %

6,635

2.4 %

0

0.0 %

273,761

100.0 %

≥ 80 years
Gender
Male
Female
ASA classification
ASA 1: A normal healthy patient

117,463

42.9 %

ASA 2: A patient with mild systemic disease

131,714

48.1 %

ASA 3: A patient with severe systemic disease
and functional impairment

23,911

8.7 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

764

0.3 %

58

< 0.1 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Doris Voit

Stefanie Wache

Members of the Federal Expert Committee for Gynaecological
Surgery
Prof. Dr. Martin Carstensen,
Hamburg

Prof. Dr. Thomas Schwenzer,
Dortmund

Dr. Kay Goerke,
Schwetzingen

Dr. Heike Staudt-Grauer,
Stuttgart

PD Dr. Udo Möller,
Weimar

Dr. Roland Uphoff,
Bonn

Cordula Mühr,
Berlin

Prof. Dr. Uwe Wagner,
Gießen and Marburg

All hysterectomies, adnexal surgeries and conisations performed in female patients > 11 years of age excluding patients
with concurrent caesarean section are subject to mandatory
documentation; patients with the following diagnosis are excluded: malignant neoplasms of the organs of the digestive
tract, urinary tract or of lymphatic, haematopoietic and related
tissue, peritoneal mesothelioma or diverticulosis of the colon.

Looking forward
The continually declining sample sizes of minimal-invasive
interventions on the ovaries and fallopian tubes (adnexal surgery) performed on an inpatient basis suggest that the focus of
care is gradually shifting to the outpatient sector. Likewise, the
high number of conisations performed on an outpatient basis
indicate that cross-sectoral quality assurance will be playing an
increasingly important role in this area as we move forward.
The Federal Expert Committee proposes removing the reference
range for the indicator QI 6b “Patients without postoperative
histology after conisation” and, instead, that a “Sentinel event”
be introduced. The reason for this is that conisation without
postoperative histology is not acceptable.
The Federal Expert Committee recommends developing “Ovarian cancer” as a new clinical area. The quality of primary care
in this disease is critically decisive for the survival of affected
patients. Additionally, the available literature points out that
there are substantial differences in care across Germany.
The Federal Expert Committee is of the opinion that nationally
harmonised measures should be initiated against hospitals with
repeatedly discrepant data, such as documentation errors, for
example. In this context, the appropriate feedback from the
Structured Quality Dialogue would also be useful. Within the
current procedure, such a dialogue is being conducted at the
regional level, but ideally should be harmonised on a nationwide basis. Moreover, deliberation should be made as to which
changes are needed (e.g. with respect to other or modified quality
indicators) to improve for decision-making assistance given to
patients to help them in selecting a suitable hospital.

Prof. Dr. Hans-Peter Scheidel,
Hamburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/15n1-GYN-OP/
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QI 4: Indication for ovarian surgery

Quality target

Indication for ovarian surgery

Lowest number of patients with an isolated ovarian procedure and lack
of postoperative histology or follicular or corpus-luteum cyst or a normal
finding as the main histological finding.

Numerator

Patients with a follicular and/or corpus-luteum cyst or a normal
finding as the main histological finding

Denominator

Patients with an isolated ovarian procedure with complete
removal of the ovaries or adnexa (excluding salpingo-oophorectomy in breast cancer)

Background of the quality indicator

Reference range

≤ 20.0 % (tolerance range)

Risk adjustment

Risk-standardised case constellation

Surgical interventions on the ovary are frequently performed based on
the finding of cysts (fluid-filled sac-like structures within a tissue). In
the initial stages, ovarian cysts hardly ever produce symptoms (i.e. are
asymptomatic) and therefore are frequently discovered as a coincidental
finding during routine examinations predominantly in women of a sexually mature age.

Indicator ID

10211 (previously 66595)

Evaluating the 2009 results
At 18.9 %, the aggregate result for 2009, the year under report, achieved
the level of the previous year (18.8 %). This shows that, overall, the
healthcare situation has not changed.
In 2009, a total of 382 hospitals (40.6 %) had values outside of the reference range (2008: 27.3 %) and were requested to submit a statement in
the Structured Quality Dialogue. Of the hospitals with statistically discrepant results, the majority had 1 to 19 cases. 204 hospitals showed
computationally discrepant results both in 2008 and in 2009.

The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

18.8 %

18.9 %

Confidence interval

18.3 – 19.4 %

18.4 – 19.5 %

Total number of cases 19,827

19,908

Aggregate result of all patients
25 %

Follicular and/or corpus-luteum cyst
or normal finding

Follicular and corpus-luteum cysts are so called functional cysts; they
are usually benign and subside on their own. It is a challenging task to
delineate these kinds of functional cysts from malignant changes on the
ovary. Therefore, the decision to perform surgery is, at times, taken too
early. Evidence from numerous international studies suggests that interventions on the ovaries with partial or complete removal of one ovary
are often performed unnecessarily. Therefore, it is important that the
decision to perform a surgical intervention, possibly involving removal of
an ovary, should be rendered very scrupulously. This particularly applies
to younger women. Additionally, the decision should be correspondingly
verified after such surgery is performed.

Unless specified otherwise, all numbers refer to the year 2009.

20 %

15 %

10 %

5%

0%
2008

2009

Hospital-based results
Statistical population of all hospitals

942

Number of hospitals with 0 cases

182

412 hospitals with ≥ 20 cases

The Federal Expert Committee classified this quality indicator as category
C and concluded from the high number of discrepant hospitals that there
is a particular need for action in the Structured Quality D
 ialogue. Moreover, the professional societies should reach a consensus on the develop
ment and establishment of guidelines for a harmonised, evidence-based
procedure.

100 %

*

90 %
Follicular and/or corpus-luteum cyst
or normal finding

With 260 hospitals with computational discrepancies, the Structured
Quality Dialogue was initiated to address the results from the year 2008.
185 of these hospitals were requested to submit a statement; 75 were
sent notices. At 23 hospitals, qualitative discrepancies were found, of
these 7 had qualitative discrepancies for the first time and 10 had qualitative discrepancies due to improper documentation. One hospital was
discrepant due to non-compliance and five other hospitals due to repeatedly improper documentation.

80 %

*

70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

17.7 %

Range

0.0 – 95.5 %

*

2009

Number of computationally 172 of 412
discrepant hospitals

530 hospitals with 1 to 19 cases
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Median

14.3 %

Range

0.0 – 100.0 %

Number of computationally 210 of 530
discrepant hospitals
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QI 7: Antibiotic prophylaxis in hysterectomy

Quality target

Antibiotic prophylaxis in hysterectomy
Numerator

Patients with antibiotic prophylaxis

Denominator

All patients with hysterectomy

Reference range

≥ 90.0 % (target range)

Risk adjustment

Risk-standardised case constellation

Indicator ID

235 (previously 47637)

The maximum number of patients receiving antibiotic prophylaxis in
hysterectomy.

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

94.4 %

95.8 %

Confidence interval

94.3 – 94.5 %

95.7 – 95.9 %

Total number of cases 147,351

144,091

Aggregate result of all patients

90 %
Antibiotic prophylaxis in hysterectomy

Second to urinary tract infections, hospital-acquired (nosocomial) wound
infections are the most common complication of surgical interventions
in gynaecology. Wound infections pose a high physical and emotional burden on the affected individuals. Apart from that, such infections incur
both direct costs, i.e. related to the medical treatment, as well as indirect
costs, i.e. not related to the medical treatment (e.g. lost work).
Even though agreement reigns that antibiotic prophylaxis is no substitute for a hygienically clean, bacteria-free surgical field and environment,
there is indeed evidence that post-hysterectomy wound infections can
be prevented by the administration of antibiotics. This fact applies, irrespective of the surgical method. For that reason, antibiotic prophylaxis
in close chronological proximity to the surgical intervention or the hysterectomy offers a suitable means for reducing the rate of postoperative
wound infections.

100 %

80 %
70 %
60 %
50 %
40 %
30 %

Evaluating the 2009 results

20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

970

Number of hospitals with 0 cases

158

897 hospitals with ≥ 20 cases

*

*

100 %
90 %
Antibiotic prophylaxis in hysterectomy

This indicator investigated how many women undergoing hysterectomy
were treated with antibiotics to prevent infection (antibiotic prophylaxis).

80 %
70 %
60 %
50 %
40 %
30 %
20 %

*

10 %
0%

2008
Median

98.4 %

Range

3.0 – 100.0 %

*

At 95.8 %, the trend towards continual improvements persisted on an
already high level of care (2008: 94.4 %; 2007: 92.7 %; 2006: 90 %). The
hospital-based results improved significantly over the previous year.
Nevertheless, there were 103 hospitals (10.6 %) in the year under report
with values outside of the reference range that were required to submit
statements in the Structured Quality Dialogue. The majority of the statistically discrepant hospitals had at least 20 cases (i.e. 90 of 103 hospitals). 52 hospitals showed statistically discrepant results in both 2008
and in 2009.
A Structured Quality Dialogue was held with 139 computationally discrepant hospitals to address the results from the year 2008. 94 of these
hospitals were requested to submit a statement; 45 were sent notices.
Qualitative discrepancies were found at 32 hospitals; 9 of these had quali
tative discrepancies for the first time and 3 repeatedly. 15 had qualitative
discrepancies due to improper documentation; 1 hospital had qualitative
discrepancies due to non-compliance and another 4 due to repeatedly
improper documentation.
The Federal Expert Committee classified this quality indicator as cate
gory A and concluded from the results that there is isolated need for
action within the scope of the Structured Quality Dialogue.

2009

Number of computationally 90 of 897
discrepant hospitals

73 hospitals with 1 to 19 cases
Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 13 of 73
discrepant hospitals
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QI 8: Indication for hysterectomy

Quality target

Indication for hysterectomy

Lowest possible number of patients < 35 years with hysterectomy showing benign histology.

Numerator

Patients < 35 years

Denominator

All patients with subtotal hysterectomy (excluding patients with
main histological finding of malignancy; for details, see federal
assessment)

Background of the quality indicator

Reference range

≤ 2.5 % (tolerance range)

Risk adjustment

Risk-standardised case constellation

Indicator ID

672 (previously 47654)

The removal of the uterus (hysterectomy) is a surgical intervention where
severe complications and/or disease sequelae are not uncommon. The
spectrum of complications extends from transient problems, such as organ injuries, infections and wound healing disorders, to long-term sequelae,
such as chronic pain or serious hormonal disorders.

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)

Evaluating the 2009 results
The aggregate result of 2.0 % for the year 2009 did not change over the
previous year. The data indicate that unnecessary hysterectomies are
still performed in too many women under the age of 35 years. A total of
294 hospitals (30.6 %) had their values outside of the reference range in
2009 (2008: 23.6 %). These hospitals were requested to submit a statement in the Structured Quality Dialogue. The majority of the statistically
discrepant hospitals had at least 20 cases (288 hospitals). 125 hospitals
showed statistically discrepant results in both 2008 and in 2009.
A Structured Quality Dialogue was initiated with 230 computationally discrepant hospitals to address the results from the year 2008. 163 of these
hospitals were requested to submit a statement; 67 were sent notices. At
4 hospitals, qualitative discrepancies were found for the first time.
The Federal Expert Committee classified this quality indicator as category
B. Given that 2,519 women under 35 years underwent a hysterectomy
for benign disease in 2009 as well, the Federal Expert Committee sees
a need for action in the Structured Quality Dialogue. Furthermore, the
issue should be addressed at medical conferences and become a topic
of discussions on the level of medical and professional societies and
associations.

2009

2.0 %

2.0 %

Confidence interval

2.0 – 2.1 %

2.0 – 2.1 %

Total number of cases 127,666

124,512

Aggregate result of all patients
3%
2.5 %

Patients < 35 years
with hysterectomy

Given this state of evidence, the objective should therefore be to render
the indication for this major surgery more precisely, especially in younger
women.

2008
Aggregate result

2%
1.5 %
1%
0.5 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

962

Number of hospitals with 0 cases

154

895 hospitals with ≥ 20 cases
20 %
17.5 %

*

15 %
Patients < 35 years
with hysterectomy

In view of the potential sequelae, a hysterectomy should not be performed, particularly in young women, unless there are compellingly necessary medical reasons to do so (e.g. in cancer). The state of evidence
on hysterectomy with what turns out to only have benign tissue changes,
however, indicates that the uterus is removed unnecessarily from too
many women. Moreover, striking regional and local differences in the frequency of hysterectomies suggest that decision-making in hysterectomy
is sometimes motivated by other than purely medical reasons. This observation is supported by extensive evidence in the (international) literature.

*

12.5 %
10 %
7.5 %
5%
2.5 %

*

0%

2008
Median

1.8 %

Range

0.0 – 13.6 %

*

2009

Number of computationally 288 of 895
discrepant hospitals

67 hospitals with 1 to 19 cases
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Median

0.0 %

Range

0.0 – 50.0 %

Number of computationally 6 of 67
discrepant hospitals
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Dorkas van der Horst, Dr. Doris Voit, Federal Expert Committee for Breast Surgery

Introduction
Making up over a quarter of all malignant tumours, breast cancer is the most
common type of cancer in women (and
in extremely rare cases, can also occur
in men as well). Approximately 27 % of
all cancer deaths in women between the
age of 35 and 60 years are attributable
to breast cancer.
Early detection makes it possible to diagnose and treat breast
diseases more optimally, to reduce disease-related mortality
and to improve the quality of life of those affected. Early detection, i.e., the pre-invasive or early invasive discovery of precancerous lesions is carried out using imaging procedures (mammography) and, if appropriate, by removing tissue (biopsies).
In Germany, the guideline on the early detection of cancer prescribes mammography screening for women between 50 and
69 years of age.
The diagnosis of breast cancer is extremely burdensome for
both the affected and their family. Therefore, treatment plan-

ning should take place as fast and meticulously as possible.
As soon as the diagnosis of breast cancer has been confirmed
by examining the tissue, the patients must be educated about
the further procedure and involved in the therapeutic decisionmaking.
A distinction is made between the surgical treatment options of
breast-conserving surgery (BCT) and complete removal of the
affected breast (mastectomy). The therapy is complemented by
systemic treatments such as chemotherapy, hormone therapy,
antibody therapy and/or radiation therapy. If the breast is removed, several options are available for plastic reconstruction
and external prosthetics.
The consistent application of evidence-based standards in
breast cancer therapy has led to overall improvements in the individual prognosis in affected women as well as to an elevation
in their quality of life. The 5-year survival rate across all stages
is around 81 %. At every stage of treatment, the quality of care
is of critical importance for survival and quality of life.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Pretherapeutic histological verification of diagnosis

89.8 %

92.9 %

72,312

77,803

QI 2:

Intra-operative specimen x-ray

94.2 %

95.6 %

20,861

21,813

QI 3:

Hormone receptor analysis and HER-2/new analysis …
a: HER-2/new analysis

98.0 %

98.6 %

66,439

67,401

b: Hormone receptor analysis

99.0 %

99.2 %

70,587

71,146

a: Data on safety margin in breast-conserving therapy

96.1 %

97.5 %

49,873

51,169

b: Data on safety margin in mastectomy

93.2 %

95.6 %

22,493

23,518

4.3 %

3.9 %

312

7,918

QI 4:

Trend

Data on safety margin …

QI 5:

Primary axillary dissection in DCIS

QI 6:

Number of lymph nodes

92.3 %

93.4 %

15,403

16,488

QI 7:

Indication for sentinel lymph node biopsy

81.3 %

88.4 %

23,604

26,716

QI 8:

Indication for breast-conserving therapy

82.8 %

83.0 %

30,102

36,251

QI 9:

Reporting to cancer registries

90.9 %

93.6 %

70,533

75,378

12 days

13 days

QI 10: Interval between diagnosis and surgery

73,537

DCIS = Ductal carcinoma in situ (early form of neoplastic cells)
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Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

Pretherapeutic histological verification of diagnosis

≥ 70.0 % (Z)

909

178

28

1

B

QI 2:

Intra-operative specimen x-ray

≥ 95.0 % (Z)

665

164

53

2

B

QI 3:

Hormone receptor analysis and HER-2/new analysis …
a: HER-2/new analysis

≥ 95.0 % (Z)

898

122

18

1

A

b: Hormone receptor analysis

≥ 95.0 % (Z)

905

89

15

1

A

a: Data on safety margin in breast-conserving therapy

≥ 95.0 % (Z)

821

176

40

1

B

b: Data on safety margin in mastectomy

≥ 95.0 % (Z)

852

269

64

2

B

≤ 5.0 % (Z)

600

111

20

1

B

≥ 95.0 % (Z)

784

345

68

3

B

≥ 78.1 % (T;
10th percentile)

767

274

158

2

B

67.9–95.2 % (T;
5th–95th percentile)

793

283

56

2

C

≥ 95.0 % (T)

906

219

116

3

C

7–21 days (T;
10th–95th percentile)

833

171

–

2

C

QI 4:

Data on safety margin …

QI 5:

Primary axillary dissection in DCIS

QI 6:

Number of lymph nodes

QI 7:

Indication for sentinel lymph node biopsy

QI 8:

Indication for breast-conserving therapy

QI 9:

Reporting to cancer registries

QI 10: Interval between diagnosis and surgery

T = Tolerance range; Z = Target range
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Services subject to mandatory reporting

Data basis: Breast surgery
2008

2009

Reported

Reported

Expected Complete count

Data sets

116,359

119,802

121,936

98.2 %

Hospitals

1,020

1,008

1,036

97.3 %

Basic statistics: Breast surgery
2009
Number Proportion
All patients

119,691

100.0 %

2,563

100.0 %

781

0.7 %

2,385

2.0 %

Age distribution
Number of patients with valid age data
< 20 years
20 – 29 years
30 – 39 years

5,615

4.7 %

40 – 49 years

20,320

17.0 %

50 – 59 years

29,044

24.3 %

60 – 69 years

32,195

26.9 %

70 – 79 years

20,487

17.1 %

8,864

7.4 %

≥ 80 years
Gender

1,051

0.9 %

118,640

99.1 %

ASA 1: A normal healthy patient

22,550

29.1 %

ASA 2: A patient with mild systemic disease

41,337

53.3 %

ASA 3: A patient with severe systemic disease
and functional impairment

13,210

17.0 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

445

0.6 %

46

< 0.1 %

Male
Female
ASA classification

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dorkas van der Horst

Dr. Doris Voit

Members of the Federal Expert Committee for Breast Surgery
Prof. Dr. Ute-Susann Albert,
Marburg

Prof. Dr. Rolf Kreienberg,
Ulm

Prof. Dr. Matthias Beckmann,
Erlangen

Karin Meissler,
Winsen

Dr. Martina Dombrowski,
Berlin

Cordula Mühr,
Berlin

Dr. Steffen Handstein,
Görlitz

Dr. Kerstin Pape,
Hannover

Prof. Dr. Detlev Hebebrand,
Rotenburg (Wümme)

Dr. Horst Schuster,
Berlin

All inpatient services provided to treat benign or malignant
tumours, precancerous lesions and presumed tumours of the
breast are subject to mandatory documentation.

Looking forward
In light of the fact that breast cancer diagnostics is increasingly
taking place in the outpatient sector (mammography screening), cross-sectoral quality assurance will play a predominant
role in evaluating the quality of care in the future. Accordingly,
there is a need to map theses processes across sectors. In
every single treatment phase, patients must be ensured therapeutic quality.
The indicators in the inpatient sector meet the highest methodological standards and have undergone continuous further development within the scope of national and internationally valid
guidelines. The responsible medical and professional societies
have already stood up to the challenge of utilising the results
and thereby broadening the discussion on the quality of care.
Nationwide inclusive and comprehensive cancer registries form
a further building block required for quality assurance in the
breast cancer setting.
For the first time, the reference range for each of the two indicators – “Data on the safety margin in mastectomy” and
“Intra-operative specimen x-ray” – was reached on the federal
level. One striking aspect remains in that hospitals were classified with qualitative discrepancies in several indicators for two
years in a row. Such findings expose the limits of the Structured
Quality Dialogue and prove the need for further development in
this area.
Patients want to and should be involved in the management
of their cancer. They should be able to “feel” and identify the
quali-ty of their care so that they can also draw their own conclusions based thereupon. With a view to their personal quality
of life, the individual needs to be able to carefully weigh the
advantages against the disadvantages of diagnostic and therapeutic measures. With this in mind, the Federal Expert Committee has developed a questionnaire for patients that allows
them to document and evaluate the decision-making process in
breast cancer from the patient’s perspective to get them more
involved in the further development of the procedure.

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/18n1-Mamma/
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QI 2: Intra-operative specimen x-ray

Background of the quality indicator
Non-palpable breast lesions that can only be discovered by x-ray examination must be unequivocally localised before surgery (preoperatively) by
highly precise placement of a marking wire. Guided by this marking, the
surgeon knows which tissue needs to be removed. Immediately after its
removal, the excised tissue must be x-rayed (intra-operative specimen
x-ray). Only by comparing the two images with each other can it be ascertained with certainty that the pathological tissue was removed. The x-ray
image (radiograph) must also be submitted to the pathologist.
Within the chain of care, this indicator maps important interfaces between surgeon, radiologist and pathologist. Guideline-compliant, qualityassured biopsy cannot be accomplished unless the measures described
above are employed. When radiological methods are not used to verify
the surgically excised tissue regions requiring diagnosis, this substantially increases the risk of obtaining false-negative findings.

Evaluating the 2009 results
2009 was the first year in which the 95 % reference range for “Intra-
operative specimen x-ray after preoperative wire marking” was achieved
nationwide. The results for this indicator have continually improved over
the previous years. This indicator provides concrete evidence about the
quality of interdisciplinary cooperation and identifies interface problems
along the treatment chain. Moreover, good quality of care can only be
expected if the technical option for intra-operative specimen x-raying is
available.
Out of 302 hospitals, 49 with at least 20 cases showed computationally
discrepant results in 2009 (16.2 %), 24 of which repeatedly. Special emphasis should be given to the fact that 115 of the 363 hospitals with 1
to 19 cases reported statistically discrepant results, of which 57 did so
repeatedly. In the statistical population of all hospitals, 8 % (n = 53) had
significantly statistically discrepant results.
In 2008, 50 hospitals were requested to submit a statement in the previous year’s Structured Quality Dialogue; 38 were classified as showing
“discrepant quality”. The Structured Quality Dialogue must be used to
follow up on the causes for the exceptionally high range of hospital-based
results. Moreover, the care situation covered by this quality indicator
should be addressed at medical and professional conferences and annual
general meetings. The Federal Expert Committee rated the indicator as
2/B.

Numerator

All surgeries with intra-operative specimen x-ray

Denominator

All surgeries with preoperative mammography-guided wire
marking

Reference range

≥ 95.0 % (target range)

Risk adjustment

Risk-standardised case constellation

Indicator ID

303 (previously 80694)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

94.2 %

95.6 %

Confidence interval

93.8 – 94.5 %

95.4 – 95.9 %

Total number of cases 19,415

21,813

Aggregate result of all patients
100 %
90 %
80 %
Intra-operative specimen x-ray

The largest number of interventions with intra-operative specimen x-ray
after preoperative mammography-guided wire marking.

Intra-operative specimen x-ray

70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

665

Number of hospitals with 0 cases

343

302 hospitals with ≥ 20 cases
100 %
90 %

*

*

*

*

2008

2009

80 %
Intra-operative specimen x-ray

Quality target

70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%

Median

99.0 %

Range

8.9 – 100.0 %

Number of computationally 49 of 302
discrepant hospitals

363 hospitals with 1 to 19 cases
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Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 115 of 363
discrepant hospitals
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QI 8: Indication for breast-conserving therapy

Quality target

Indication for breast-conserving therapy
Numerator

Patients with breast-conserving therapy

Denominator

All patients with primary disease and histology verifying invasive
breast cancer and completed surgical therapy in stage pT1

Reference range

67.9 – 95.2 % (tolerance range, 5th – 95th percentile)

Risk adjustment

Stratification

Indicator ID

2167 (previously 85888)

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

82.8 %

83.0 %

Confidence interval

82.4 – 83.2 %

82.7 – 83.4 %

Total number of cases 35,076

Appropriate diagnosis and indication for breast-conserving therapy in
women with tumour stage pT1 or pT2.

36,251

Aggregate result of all patients
100 %
90 %

As early as 20 years ago, the removal of the entire breast and the axillary
lymph nodes was regarded as the standard therapy once the corresponding diagnosis had been rendered. Studies had confirmed that the survival
rates of women with smaller tumours (pT1, pT2) did not differ between
women with complete removal of the breast (mastectomy) and those
with breast-conserving therapy (BCT).
In BCT, postoperative radiation of the residual breast tissue is indispensible. However, this is time-intensive and can additionally be associated
with side effects occurring on the irradiated skin. This indicator is highly
suited in measuring the extent to which the patient’s wishes have been
accounted for. Extremely high or low rates for breast-conserving therapy
indicate that the decision-making was not optimally balanced.

Breast-conserving therapy

80 %
70 %

Evaluating the 2009 results

60 %

By introducing mammography screening into routine care, greater numbers of small tumours can be discovered and operated on at an earlier
stage, thereby increasing the patients’ options for breast-conserving
therapy. The overriding aim of breast cancer operation, however, is not to
conserve the breast, but to remove the tumour safely and reliably.

50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

793

Number of hospitals with 0 cases

215

449 hospitals with ≥ 20 cases

*

*

100 %
90 %

Breast-conserving therapy

80 %
70 %
60 %
50 %

*

*

2008

2009

40 %
30 %
20 %
10 %
0%

Median

84.2 %

Range

44.4 – 100.0 %

Number of computationally 45 of 449
discrepant hospitals

Doubtlessly, the indication for BCT is being expanded. Knowledge about
tumour recurrence rates is required to set an evidence-based limit value
on BCT rates. Such numbers are neither available in Germany, nor internationally. The lack of an unequivocal definition as to when an intervention
can be classified as BCT, additionally encumbers the establishment of
scientifically sound limits.
In 2009, the results from the 449 hospitals with at least 20 cases of
pT1 tumors ranged across a range from 44.4 to 100 %. Twenty-two hospitals were below and 23 above the reference value. Of the latter, 4 hospitals
achieved the 100 % mark.
In the Structured Quality Dialogue in 2008, a total of 157 notices were
sent to hospitals whose results were outside of the specified reference
ranges. Of these, 3 were classified as statistically discrepant. The reason
for this was the lack of understanding on the part of the hospitals about
what the upper limit was for the BCT rate. One federal state abandoned
the upper limit value in the Structured Quality Dialogue and only included
the departments that did not meet the lower limit. Given the complicated
state of evidence, the Federal Expert Committee is unable to resolve
whether to abandon or raise the upper limit. In view of the increasing
BCT rates without a clear state of evidence concerning outcome quality
(recurrence, mortality), the Federal Expert Committee sees a particular
need for action here.

344 hospitals with 1 to 19 cases
Median

81.8 %

Range

0.0 – 100.0 %

Number of computationally 238 of 344
discrepant hospitals
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QI 9: Reporting to cancer registries

Quality target
The largest number of patients are reported to an epidemiological state
cancer registry or clinical cancer registry.

Background of the quality indicator

Reporting to cancer registries
Numerator

All patients with a report to an epidemiological or clinical cancer
registry/state cancer registry

Denominator

All patients with completed surgical therapy and histology of a
malignant neoplasm (including carcinoma in-situ) with primary
disease

Reference range

≥ 95.0 % (tolerance range)

A major part of cancer research deals with epidemiological (populationrelated) issues: How frequently cancer really occurs, which population
groups are affected, at what age the different tumours emerge, the role
lifestyle plays etc. Epidemiological data on cancer thus form an important basis for science, medicine and healthcare policy. Optimally seamless documentation and/or a reporting of the appropriate data to cancer
registries is the only way that questions concerning prognostic improvements can be answered, e.g. whether measures of cancer early detection like mammography screening (x-ray imaging of the breast) produce
demonstrable effects.

Risk adjustment

Stratification

Indicator ID

11992 (previously 85893)

Meanwhile, each federal state has a cancer registry. Depending on their
nature and scope, however, they differ, with respect to aspects like
reporting modes or breadth of coverage. To fulfil the tasks mentioned
above, a good solid database must be available, which, in turn, can only
be generated by a high reporting rate on the part of the hospitals.

Aggregate result of all patients

In the Structured Quality Dialogue in 2008, a total of 80 notices were
sent and 3 hospitals were classified as showing “statistically discrepant quality”. In one federal state, the indicator was abandoned in the
Structured Quality Dialogue of 2008 because their cancer registry was
still under construction.
Since 2008, the Federal Expert Committee for Breast Surgery has been
demanding an inclusively broad and comprehensive epidemiological and
clinical registration of breast cancer cases given that this is an important
prerequisite for comprehensive quality assurance in the medical care of
patients with breast cancer. Although the results have improved over the
previous year, the Federal Expert Committee still sees a marked potential for improvement given the results of the Structured Quality Dialogue.
Since there is continued need for action, the Group has classified this
indicator as category C.
Moreover, the Federal Expert Committee proposes that the reporting
procedure be further developed to account for cancer recurrences.

Case-based results (patients)
2008

2009

Aggregate result

90.9 %

93.6 %

Confidence interval

90.7 – 91.1 %

93.4 – 93.8 %

Total number of cases 73,454

75,378

100 %
90 %
80 %
Reporting to cancer registries

A report was submitted to a cancer registry in 93.6 % of the documented
cases. The reference value was 95.0 %. A total of 116 hospitals (12.8 %)
showed significant discrepancies. 104 hospitals out of 569 hospitals with
at least 20 cases in the statistical population deviated from the reference
range. 68 of these hospitals were repeatedly discrepant.

The 2008 results are based on comparable mathematical principles.

70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

906

Number of hospitals with 0 cases

102

569 hospitals with ≥ 20 cases

*

*

100 %
90 %
80 %
Reporting to cancer registries

Evaluating the 2009 results

Unless specified otherwise, all numbers refer to the year 2009.

70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

99.3 %

Range

0.0 – 100.0 %

*

2009

Number of computationally 104 of 569
discrepant hospitals

337 hospitals with 1 to 19 cases
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Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 115 of 337
discrepant hospitals
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QI 10: Interval between diagnosis and surgery

Quality target

Interval between diagnosis and surgery
Numerator

Interval between pretherapeutic histological verification of the
diagnosis and date of surgery (median in days)

Denominator

All patients with hospitalisation for their first open intervention
due to primary disease after pretherapeutic histological diagnosis and without preoperative tumour-specific therapy

Reference range

7 – 21 days (tolerance range,10th – 95th percentile)

Risk adjustment

Risk-standardised case constellation

Indicator ID

2098 (previously 46231)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

12 days

13 days

Confidence interval

–

–

Total number of cases 67,860

73,557

Aggregate result of all patients
20

The maximum number of patients with an appropriate time interval between pretherapeutic histological diagnosis and the date of primary surgery.

Background of the quality indicator
The diagnosis of breast cancer is extremely burdensome for both the
affected and their family since they are nearly always confronted with a
disease that is perceived as life threatening. A prolonged waiting period
before treatment commences can intensify a woman’s mental stress,
because she may fear that her chances for a cure will be diminished.
Breast cancer, however, does not constitute an emergency; the affected
women must be given sufficient time to discuss the different treatment
strategies with relatives and friends and/or to educate themselves about
it and/or get a second opinion if necessary. Time delays may be caused
by either the physician or the patient or be structurally related, for instance, if the diagnosis was rendered by mammography screening and
afterwards, the patient is transferred to a suitable hospital.

18

Evaluating the 2009 results

16

On the federal average, 13 days was the overall rate for the time interval
between diagnosis and date of surgery for women without neoadjuvant
(preoperative) chemotherapy. At 21 of 545 hospitals with at least 20
cases, patients were operated on after day 21, i.e. outside of the tolerance
range. As described above, a slightly longer time span does not pose a
medical problem. Rather, too short a time span is regarded as critical,
because this could indicate that the usual interdisciplinary approach (e.g.
tumour conferences, getting a second opinion) was not followed.

Time (days) from 
diagnosis to surgery

14
12
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6
4
2
0
2008

2009

Hospital-based results
Statistical population of all hospitals

833

Number of hospitals with 0 cases

175

545 hospitals with ≥ 20 cases
50
45

*

40
Time (days) from
diagnosis to surgery

35
30

*

25

Only 23 of 545 hospitals with at least 20 cases had a time span between
diagnosis and date of surgery that was < 7 days. By contrast, 110 of 288
hospitals with 1 to 19 cases had a time span between diagnosis and
date of surgery < 7 days. The care processes potentially related to these
results shall be discussed in the Structured Quality Dialogue.
The Federal Expert Committee deems it sufficient to initiate a Structured
Quality Dialogue with hospitals whenever very large or very small intervals are reported. Any interpretation of the data must account for the fact
that the results on the indicator are also impacted by cross-sectoral care
structures. In the past 6 years, the time span has risen continually from
7 days (2003) to 13 days (2009). It is imperative to continue to monitor
this trend.
Since mammography screening is increasingly being carried out on an
outpatient basis, the interfaces to the inpatient chain of care are especially susceptible to quality losses. In that regard, the indicator provides
valuable evidence about the functionality of the treatment chain.

20
15
10
5

*

*

0

2008
Median

12 days

Range

2 – 41 days

2009

Number of computationally 23 (< 7 days)
discrepant hospitals
21 (> 21 days)

288 hospitals with 1 to 19 cases
Median

7 days

Range

1 – 181 days

Number of computationally 110 (< 7 days)
discrepant hospitals
17 (> 21 days)
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Femoral fracture near the hip joint
Stefanie Wache, Dorkas van der Horst, Federal Expert Committee for Orthopaedics and Trauma Surgery

Introduction
A break (fracture) in the upper femur, i.e.
in the part of the normally very stable
thigh bone that connects with the hip
joint, is termed a femoral fracture near
the hip joint. Most of the time, these fractures are accident-related. Depending on
the location of the fracture, a distinction
is made between femoral neck fractures and pertrochanteric
fractures. The former includes fractures located directly in the
portion of the bone connecting with the femoral head, the latter
designates fractures occurring in the transitional zone between
femoral neck and the large thigh bone.
With age, the bone mass loses its strength and stability – this
can lead to bone loss and porosity (osteoporosis). At the same
time, movements become more and more uncertain. That is the
reason why femoral fractures near the hip joint are a typical and

common injury in the elderly. When such persons suffer even
a minor fall, for example, due to their uncertain gait, they can
sustain a fracture. Of the approx. 100,000 fractures occurring
each year, approx. 85 % are suffered by people aged 70 years
and older. Given the demographic trend, the number of these
kinds of cases can thus be expected to increase.
In the surgical treatment of a femoral fracture, we fundamentally distinguish between two types of procedures: femoral
head-preserving (osteosynthetic) procedures and procedures
involving replacement of the femoral head (total joint replacement). In both cases, the aim is to quickly reinstate the patients’
mobility and physical strength. Especially for the elderly, a rapid
recovery is of great importance, because otherwise it is not rare
that patients become unable to take care of themselves as a
result of their disease. This can even lead to them becoming
dependent on long-term nursing care.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Preoperative length of stay

11.6 %

10.7 %

10,645

99,671

QI 2:

Choice of the surgical technique in medial femoral neck
fractures

98.0 %

98.3 %

20,979

21,351

QI 3:

Perioperative antibiotic prophylaxis

97.6 %

98.4 %

98,084

99,671

QI 4:

Ability to walk at discharge (patient with surgery-related
walking limitation at discharge)

5.4 %

4.6 %

3,833

82,558

QI 5:

Vessel lesion or nerve damage

0.1 %

0.1 %

105

99,671

QI 6:

Implant malposition, implant dislocation or fracture

1.2 %

1.1 %

1,129

99,671

QI 7:

Dislocation of total joint replacement

0.9 %

0.9 %

396

44,881

QI 8:

Postoperative wound infection

1.6 %

1.4 %

1,344

99,671

QI 9:

Wound hematomas/postoperative bleeds

2.1 %

1.9 %

1,875

99,671

QI 10: General postoperative complications

3.2 %

3.1 %

3,115

99,671

QI 11: Revision due to complications

3.4 %

3.2 %

3,217

99,671

a: Mortality in patients with ASA 1-2

1.1 %

1.2 %

349

28,044

b: Mortality in patients with ASA 3

5.0 %

5.1 %

3,200

63,414

c: Mortality associated with osteosynthetic treatment

4.7 %

4.7 %

2,525

53,745

d: Mortality associated with total joint replacement

5.9 %

6.0 %

2,691

44,881

Trend

QI 12: Mortality …
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Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

Preoperative length of stay

≤ 15.0 % (T)

1,190

313

158

2

C

QI 2:

Choice of the surgical technique in medial femoral neck
fractures

≥ 90.0 % (T)

1,134

55

27

1

A

QI 3:

Perioperative antibiotic prophylaxis

≥ 95.0 % (Z)

1,190

97

38

1

B

QI 4:

Ability to walk at discharge (patient with surgery-related
walking limitation at discharge)

≤ 15.2 % (T;
95th percentile)

1,187

65

121

2

B

QI 5:

Vessel lesion or nerve damage

≤ 2.0 % (T)

1,190

15

9

1

X

QI 6:

Implant malposition, implant dislocation or fracture

≤ 2.0 % (T)

1,190

254

33

1

B

QI 7:

Dislocation of total joint replacement

≤ 5.0 % (T)

1,182

58

26

1

B

QI 8:

Postoperative wound infection

≤ 5.0 % (T)

1,190

56

34

1

B

QI 9:

Wound hematomas/postoperative bleeds

≤ 12.0 % (T)

1,190

16

51

1

A

≤ 8.3 % (T;
95th percentile)

1,190

69

52

1

B

≤ 12.0 % (T)

1,190

27

53

1

B

a: Mortality in patients with ASA 1-2

Not defined

1,156

–

–

X

X

b: Mortality in patients with ASA 3

Not defined

1,175

–

–

X

X

c: Mortality associated with osteosynthetic treatment

≤ 11.1 % (T;
95th percentile)

1,134

68

21

1

B

d: Mortality associated with total joint replacement

≤ 14.3 % (T;
95th percentile)

1,182

64

23

1

B

QI 10: General postoperative complications
QI 11: Revision due to complications
QI 12: Mortality …

T = Tolerance range; Z = Target range
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Services subject to mandatory reporting

Data basis: Femoral fracture near the hip joint

All isolated femoral neck fractures and pertrochanteric femoral
fractures without severe concurrent injury that are treated by
osteosynthesis or total joint replacement (≥ 20 years).

Looking forward
The care situation is generally satisfactory. Postoperative wound
infection has declined in comparison to the previous year.
Nevertheless, the cross-procedure comparison shows that femoral fractures near the hip joint involving total joint replacement
are associated with a higher infection rate than elective primary
implantations of hip replacements.
However, a long-term assessment of the quality of care can only
be carried out, if the data on the inpatient stay are combined
with the data on outpatient follow-up care. Alongside complications, the joint range of motion should be measured over the
further course. This requires a follow-up survey (follow-up in the
form multi-point measurement), for example one year after the
intervention. This survey should also duly consider the patient
perspective, for example by carrying out representative patient
surveys. As a supplementary measure, the Federal Expert
Committee recommends the timely implementation of a joint
replacement registry.
Overall, the Federal Expert Committee deems it necessary to
maintain a close co-operation with hospitals on the state level.
The aim is to draw timely conclusions for analyses and for the
further development of the quality assurance procedure, especially from the results of the Structured Quality Dialogue.
The Federal Expert Committee emphasises that the results
presented are not based on a complete data collection. This is
attributable to the “80 % rule” that hospitals had to comply with
regarding the mandatory documentation rate. As a result, there
may be a systematic misinterpretation of the data, which can be
reflected in underestimation of the actual complication rates,
particularly with regard to less common complications. For reasons of patient safety and data validity, the Federal Expert Committee therefore recommends introducing the requirement for
mandatory complete documentation.

2008

2009

Reported

Reported

Expected Complete count

Data sets

98,975

99,841

100,927

98.9 %

Hospitals

1,204

1,191

1,167

102.1 %

Basic statistics: Femoral fracture near the hip joint
2009
Number Proportion
99,674

100.0 %

99,674

100.0 %

< 50 years

2,139

2.2 %

50 – 59 years

4,308

4.3 %

All patients
Age distribution
Number of patients with valid age data

60 – 69 years

8,798

8.8 %

70 – 79 years

23,663

23.7 %

80 – 89 years

47,055

47.2 %

≥ 90 years

13,711

13.8 %

Male

27,726

27.8 %

Female

71,948

72.2 %

2,952

3.0 %

ASA 2: A patient with mild systemic disease

25,095

25.2 %

ASA 3: A patient with severe systemic disease
and functional impairment

63,414

63.6 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

7,921

7.9 %

292

0.3 %

Gender

ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Stefanie Wache

Dorkas van der Horst

Members of the Federal Expert Committee for Orthopaedics and
Trauma Surgery
Prof. Dr. Felix Bonnaire,
Dresden
Werner Dau,
Bonn
Rolf Dienst,
Nordholz
Dr. Thomas Gärtner,
Oberursel
Prof. Dr. Joachim Hassenpflug,
Kiel

Christof Reinert,
Berlin
Dr. Volker Sänger,
Eichstätt
PD Dr. Heinz Helge Schauwecker,
Berlin
Dr. Ralf Schmidt,
Bottrop
PD Dr. Friedrich Thielemann,
Villingen-Schwenningen

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/17n1-HUEFT-FRAK/
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QI 1: Preoperative length of stay

Preoperative length of stay

Quality target

Numerator

Patients having to wait for more than 48 h for surgical treatment

Short preoperative length of stay.

Denominator

All patients ≥ 20 years with femoral fractures near the hip joint

Reference range

≤ 15.0 % (tolerance range)

Risk adjustment

No risk adjustment

Indicator ID

2266 (previously 82914)

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

11.6 %

10.7 %

Confidence interval

11.4 – 11.8 %

10.5 – 10.9 %

Total number of cases 98,785

99,671

Aggregate result of all patients

Mostly, the reasons why surgery is delayed are attributable to previous
diseases of the patients (e.g. treatment with drugs administered to inhibit blood coagulation), waiting times for diagnosis and lacking operating room capacities. In Germany, the waiting times for surgeries exhibit
regional differences. The impact that the time that elapses between the
accident and the surgical treatment has on the mortality has not been
clarified yet.

20 %

Surgery more than 48 h after admission

17.5 %
15 %
12.5 %
10 %

This indicator investigated how many patients had to wait for their surgical
treatment for more than 48 hours.

7.5 %
5%

Evaluating the 2009 results

2.5 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,190

Number of hospitals with 0 cases

66

80 %
70 %

*

60 %
50 %

*

40 %
30 %
20 %
10 %

*

0%

2008
Median

9.5 %

Range

0.0 – 47.4 %

The past years have seen a continuous decrease in the preoperative
length of stay (2006: 12.3 %, 2007: 12.9 %, 2008: 11.6 %). This trend
continued in the year under report, 2009 (10.7 %).
The range of the results (0 % to 47.4 %) in hospitals with at least 20 cases
declined compared to the previous year. The overall number of computationally discrepant hospitals increased from 297 to 313 over the previous
year. As a result, the rate of hospitals that were computationally outside
of the reference range is 26.3 % (previous year: 24.7 %).

1,065 hospitals with ≥ 20 cases

Surgery more than 48 h after admission

The surgical treatment of > 65-year-old hip fracture patients within
48 hours of the accident is a quality indicator within the Health Care
Quality Indicators Project launched by the OECD. The current guideline of
the German Association of Trauma Surgery also recommends that when
a fracture of the thigh is diagnosed near the hip joint (femoral fracture),
the time for surgery should be chosen as early as possible, since delayed
treatment is associated with higher complication rates. Typical complications include: occlusion of a blood vessel by a blood clot (thrombosis),
blood clot in the lung (pulmonary embolism) or bedsores (decubitus).

The analysis of the distribution of admission days shows that patients who
suffer a femoral fracture near the hip joint and are hospitalised on a Friday
still have to wait longer for their surgical treatment than p
 atients admitted to the hospital on another day of the week. Although, in this regard,
the results have shown an improvement (2008: 18.3 %; 2009: 17.5 %),
the rate still needs to be classified as statistically discrepant. The 2008
Structured Quality Dialogue is known to have resulted in the classification as category “Qualitatively discrepant” for 53 of the 297 statistically
discrepant hospitals. For this reason, the Federal Expert Committee is
convinced that there continues to be a particular need for action.

*

2009

Number of computationally 244 of 1,065
discrepant hospitals

125 hospitals with 1 to 19 cases
Median

18.2 %

Range

0.0 – 100.0 %

Number of computationally 69 of 125
discrepant hospitals
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Hip replacement – primary implantation
Stefanie Wache, Dorkas van der Horst, Federal Expert Committee for Orthopaedics and Trauma Surgery

Introduction
The implantation of an artificial hip joint
counts as one of the most commonly
performed surgeries in Germany. The
main reason for replacing a hip joint
is due to advanced wear and damage
especially to the protective cartilage

layer between joint head and acetabular
cup (coxarthrosis). In most cases, the cartilage wear in the hip
joint is age-related. Nevertheless, previous diseases, such as
mal-alignment of the skeleton (the bony framework of the body),
permanent improper loading or obesity can lead to coxarthrosis.
In the advanced stage of the disease, strong pain and functional impairments can occur. In Germany, annually, more than

150,000 patients are operated on due arthrosis of the hip joint
– of which approx. two thirds are women.
Just as the “original”, the artificial hip joint replacement (hip
arthroplasty) consists of an acetabular cup and a joint head that
is seated on the top of the shaft of the thigh bone. While total
joint replacement is performed on the complete joint, partial
replacement only involves replacement of parts of the joint. The
aim of a hip replacement is to relieve the patient’s pain and
give them back the greatest possible hip joint mobility. Before
an implantation is performed, certain preconditions – e.g. pain
level, extent of arthrosis and severity of the damage and the
impairment of the joint function – must be met.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Indication

87.8 %

90.6 %

143,618

158,548

QI 2:

Perioperative antibiotic prophylaxis

99.3 %

99.5 %

157,748

158,548

QI 3:

Postoperative range of motion …
a: Postoperative range of motion: Measured using the neutral
zero method

88.8 %

92.7 %

146,936

158,548

b: Patients with postsurgical range of motion of at least 0/0/70

97.4 %

97.9 %

143,796

146,936

QI 4:

Walking ability at discharge (patient with surgery-related
walking limitation at discharge)

0.34 %

0.29 %

450

157,123

QI 5:

Vessel lesion or nerve damage

0.4 %

0.4 %

580

158,548

QI 6:

Implant malposition, implant dislocation or fracture

1.0 %

0.9 %

1,444

158,548

QI 7:

Dislocation of total joint replacement

0.4 %

0.4 %

598

158,548

QI 8:

Postoperative wound infection

0.7 %

0.6 %

956

158,548

QI 9:

Wound hematomas/postoperative bleeds

1.3 %

1.2 %

1,891

158,548

QI 10: General postoperative complications

1.2 %

1.1 %

1,807

158,548

QI 11: Revision due to complications

1.9 %

1.7 %

2,766

158,548

QI 12: Mortality

0.2 %

0.2 %

280

158,548
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Hip replacement – primary implantation

Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

Indication

≥ 90.0 % (Z)

1,156

383

209

2

C

QI 2:

Perioperative antibiotic prophylaxis

≥ 95.0 % (Z)

1,156

24

8

1

B

QI 3:

Postoperative range of motion …
a: Postoperative range of motion: Measured using the neutral
zero method

≥ 95.0 % (Z)

1,156

368

226

3

C

b: Patients with postsurgical range of motion of at least 0/0/70

≥ 95.0 % (Z)

1,104

134

48

1

B

≤ 1.9 % (T;
95th percentile)

1,154

61

34

1

B

QI 4:

Walking ability at discharge (patient with surgery-related
walking limitation at discharge)

QI 5:

Vessel lesion or nerve damage

≤ 2.0 % (T)

1,156

58

24

1

X

QI 6:

Implant malposition, implant dislocation or fracture

≤ 2.0 % (T)

1,156

180

40

1

B

QI 7:

Dislocation of total joint replacement

≤ 5.0 % (T)

1,156

12

30

1

B

QI 8:

Postoperative wound infection

≤ 3.0 % (T)

1,156

67

43

1

B

QI 9:

Wound hematomas/postoperative bleeds

≤ 8.0 % (T)

1,156

26

67

2

B

≤ 4.4 % (T;
95th percentile)

1,156

74

53

1

B

≤ 9.0 % (T)

1,156

35

70

2

B

Sentinel event

1,156

227

–

X

X

QI 10: General postoperative complications
QI 11: Revision due to complications
QI 12: Mortality
T = Tolerance range; Z = Target range
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Hip replacement – primary implantation

Services subject to mandatory reporting

Data basis: Hip replacements – primary implantation

Primary implantations of non-fracture-related total hip replacement in patients ≥ 20 years.

Looking forward
Overall, the care situation for this procedure is likewise satisfactory. In the year under report 2009, the results concerning different indicators improved over the previous year. However, the overall number of statistically discrepant hospitals
increased compared to the previous year.
At 0.6 %, the rate of postoperative wound infection remained
unchanged. Thus, in the cross-procedure comparison, this number is smaller than for total joint replacement after femoral fractures near the hip joint.
Similarly, in this procedure, a long-term assessment of the quality
of care is contingent upon the fact that data on inpatient stays
are combined with the data on outpatient follow-up care. Alongside complications, the range of motion of the joint, among
others, should be measured during follow-up. This requires the
collection of follow-up data (follow-up as multi-point measurements), for example one year after the intervention. Here, the
patient perspective should also be given due consideration, for
example, by using the data from representative patient surveys.
In addition to that, the Federal Expert Committee recommends
the timely implementation of a joint replacement registry.

2008

2009

Reported

Reported

Expected Complete count

Data sets

157,350

159,221

160,640

99.1 %

Hospitals

1,158

1,156

1,140

101.4 %

Basic statistics: Hip replacements – primary implantation
2009
Number Proportion
All patients

158,554

100.0 %

158,554

100.0 %

Age distribution
Number of patients with valid age data
< 50 years

9,583

6.0 %

50 – 59 years

23,019

14.5 %

60 – 69 years

44,296

27.9 %

70 – 79 years

61,153

38.7 %

80 – 89 years

19,884

12.5 %

619

0.4 %

Male

64,646

40.8 %

Female

93,908

59.2 %

13,804

8.7 %

ASA 2: A patient with mild systemic disease

95,204

60.0 %

ASA 3: A patient with severe systemic disease
and functional impairment

48,470

30.6 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

1,056

0.7 %

20

< 0.1 %

≥ 90 years
Gender

ASA classification
ASA 1: A normal healthy patient

Overall, the Federal Expert Committee deems it necessary to
maintain a close co-operation with the hospitals on the state
level. The aim is to draw timely conclusions for analyses and
for the further development of the quality assurance procedure,
especially from the results of the Structured Quality Dialogue.
The Federal Expert Committee emphasises that the results
presented are not based on a complete data collection. This is
attributable to the “80 % rule” that hospitals had to comply with
regarding the mandatory documentation rate. As a result, there
may be a systematic misinterpretation of the data, which can be
reflected in underestimation of the actual complication rates,
particularly with regard to less common complications. For reasons of patient safety and data validity, the Federal Expert Committee therefore recommends introducing the requirement for
mandatory complete documentation.

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Stefanie Wache

Dorkas van der Horst

Members of the Federal Expert Committee for Orthopaedics and
Trauma Surgery
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
Berlin

Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Rolf Dienst,
Nordholz

PD Dr. Heinz Helge Schauwecker,
Berlin

Dr. Thomas Gärtner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Prof. Dr. Joachim Hassenpflug,
Kiel

PD Dr. Friedrich Thielemann,
Villingen-Schwenningen

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/17n2-HUEFT-TEP/
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Hip replacement – primary implantation
QI 1: Indication

Quality target

Indication
Numerator

Patients with appropriate diagnosis and indication (i.e. with at
least one pain criterion or at least one limitation of movement
criterion and at least 5 points on the modified Kellgren and
Lawrence score)

Denominator

All patients ≥ 20 years of age

Reference range

≥ 90.0 % (target range)

Risk adjustment

No risk adjustment

Indicator ID

1082 (previously 68817)

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

87.8 %

90.6 %

Confidence interval

87.6 – 87.9 %

90.4 – 90.7 %

Total number of cases 156,796

158,548

Aggregate result of all patients
100 %
90 %

Total hip joint replacements (THR) usually involve an elective intervention
performed on a constantly growing number of cases (2009: 158,554).
In general, the indication for hip replacement should be rendered
meticulously and needs to be justified based on the patient’s prior h
 istory,
clinical picture and x-ray findings.
The question as to the appropriate diagnosis for a THR thus remains an
important indicator of quality assurance. The interdisciplinary European
guideline issued by the European League Against Rheumatism deems hip
replacements to be indicated when pain and limitation of movement can
no longer be treated with drugs or physiotherapy and, in addition, there is
radiological evidence of arthrosis.
Calculation of the indicator accounts for the criteria pain, range of motion and x-ray finding. To make joint wear measurable in the data set, the
Fede-ral Expert Committee for Orthopaedics and Trauma Surgery used
the radiological criteria of the Kellgren and Lawrence score, a generally
recognised x-ray classification for arthrosis and modified them into a
scoring system.

80 %
Appropriate indication

An appropriate indication is rendered as often as possible based on clinical
(pain and limitation of movement) and radiographic criteria for primary
total hip replacements.

70 %
60 %
50 %
40 %
30 %

The indicator measures the proportion of patients in whom the indication
for THR was rendered based on clinical and radiographic criteria.

20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,156

Number of hospitals with 0 cases

17

1,008 hospitals with ≥ 20 cases

90 %

In 2009, the overall rate of appropriate diagnoses continued to rise compared to the previous year (87.8 %) and, now, for the first time, was above
the reference value of 90 %. Compared to the results of 2008, the range
also improved. In 2009, the year under report, a total of 383 hospitals
(33.1 %) showed computationally discrepant results. The majority of
them were hospitals with ≥ 20 cases.

*

*

100 %

Evaluating the 2009 results

Appropriate indication

80 %
70 %
60 %
50 %
40 %
30 %

*

20 %

*

10 %
0%

2008
Median

94.2 %

Range

29.6 – 100.0 %

2009

Number of computationally 308 of 1,008
discrepant hospitals

148 hospitals with 1 to 19 cases
Median

88.9 %

Range

0.0 – 100.0 %

Number of computationally 75 of 148
discrepant hospitals
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Hip replacement – primary implantation
QI 3a: Postoperative range of motion – measured using the neutral zero method

Quality target
After every total joint replacement, the passive hip joint range of motion
(ROM) should be measured and documented. At discharge, the hip joint
should achieve a range of motion of 70 degrees in flexion and full extension (0/0/70 degrees extension/flexion).

Postoperative range of motion – measured using the neutral
zero method
Numerator

Patients with documented postoperative range of motion using
the neutral zero method

Denominator

All patients ≥ 20 years of age

Reference range

≥ 95.0 % (target range)

Risk adjustment

No risk adjustment

Background of the quality indicator

Indicator ID

2223 (previously 44413)

An artificial hip replacement aims to reinstate a painless range of motion
and load bearing in the hip joint. Experience has shown that complete
pain relief cannot be achieved immediately after surgery in most cases,
but free and completely passive extension and flexion of the hip joint.

Unless specified otherwise, all numbers refer to the year 2009.

The present indicator measures the proportion of patients, in whom the
postoperative joint range of motion after implantation of a hip replacement was measured and documented using the neutral zero method.

Evaluating the 2009 results

2008

2009

Aggregate result

88.8 %

92.7 %

Confidence interval

88.6 – 88.9 %

92.6 – 92.8 %

Total number of cases 156,796

158,548

Aggregate result of all patients
100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,156

Number of hospitals with 0 cases

52

1,008 hospitals with ≥ 20 cases

*

*

100 %
Measurement using the neutral zero method

On a positive note, the documentation rate continued to rise (2008: 88.8 %;
2009: 92.7 %), even though it missed the reference range (target range
≥ 95.0 %). From a purely computational viewpoint, 368 (31.8 %) of 1,156
hospitals were outside the reference range. The majority of them (283
hospitals) treated at least 20 cases per year surveyed. The range of the
results (0 to 100 %) is identical to that of the previous year. Under these
premises, the Federal Expert Committee feels once more compelled to
classify this indicator as category C.

Case-based results (patients)

Measurement using the neutral zero method

When a hip replacement is implanted, completely passive extension (up
to 0 degrees) and flexion (up to 70 degrees) of the joint is sought after surgery such that the patients can do further active exercises and/or work
to build up from that point. In this regard, the outcome of the surgical
intervention, measured by the hip joint range of motion, should be monitored and documented as a simple check prior to the patient’s discharge.
In orthopaedics and trauma surgery, the standard principle for checking/
measuring the range of motion of joints is the neutral zero method. In this
convention, the neutral zero starting point (or zero starting point) is used
to measure the range of motion (extension and flexion) of the joint.

The 2008 results are based on comparable mathematical principles.

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

98.2 %

Range

0.0 – 100.0 %

*

2009

Number of computationally 283 of 1,008
discrepant hospitals

148 hospitals with 1 to 19 cases
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Median

88.2 %

Range

0.0 – 100.0 %

Number of computationally 85 of 148
discrepant hospitals
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Hip replacement – revision and component exchange
Stefanie Wache, Dorkas van der Horst, Federal Expert Committee for Orthopaedics and Trauma Surgery

Introduction
Over the last decades, the frequency of
hip joint implantations has risen markedly. A hip replacement usually has an “implantation time” (span between primary
and revision surgery) of 10 to 15 years.
An exchange of the implant is chiefly
indicated when loosening of the individual prosthetic components is found, when major functional disorders of the implanted
artificial hip joint occur or when infections develop.

A distinction is made between a complete revision and a component exchange of the total hip replacement. If an acute or
chronic infection has caused the loosening, a partial exchange
or removal of the entire implant may be required, depending on
the extent of the defect. In the latter case, any existing bone
defects are treated and/or the missing bone mass is replaced.
This can be done using endogenous bone, with natural graft
material from a bone bank or with artificial bone cement. After
healing and rehabilitation, good joint function is usually possible
with both a partial replacement and with the second joint.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Indication

92.0 %

92.6 %

21,422

23,145

QI 2:

Perioperative antibiotic prophylaxis

99.4 %

99.7 %

23,071

23,145

QI 3:

Walking ability at discharge (patient with surgery-related
walking limitation at discharge)

2.0 %

1.6 %

353

22,093

QI 4:

Vessel lesion or nerve damage

0.8 %

0.8 %

173

23,145

QI 5:

Implant malposition, implant dislocation or fracture

2.2 %

2.1 %

492

23,145

QI 6:

Dislocation of total joint replacement

2.0 %

1.9 %

431

23,145

QI 7:

Postoperative wound infection

2.8 %

2.9 %

672

23,145

QI 8:

Wound hematomas/postoperative bleeds

3.1 %

3.0 %

688

23,145

QI 9:

General postoperative complications

3.0 %

3.2 %

738

23,145

QI 10: Revisions due to complications

5.6 %

6.0 %

1,379

23,145

QI 11: Mortality

1.3 %

1.3 %

298

23,145
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Hip replacement – revision and component exchange

Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

Indication

QI 2:

Perioperative antibiotic prophylaxis

QI 3:

Walking ability at discharge (patient with surgery-related
walking limitation at discharge)

QI 4:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

≥ 81.3 % (T;
5th percentile)

1,082

145

43

1

B

≥ 95.0 % (Z)

1,082

25

1

1

A

≤ 5.9 % (T;
95th percentile)

1,077

113

22

1

B

Vessel lesion or nerve damage

≤ 2.0 % (T)

1,082

101

13

1

X

QI 5:

Implant malposition, implant dislocation or fracture

≤ 2.0 % (T)

1,082

275

15

3

C

QI 6:

Dislocation of total joint replacement

≤ 10.0 % (T)

1,082

64

14

1

X

QI 7:

Postoperative wound infection

Not defined

1,082

–

–

X

B

QI 8:

Wound hematomas/postoperative bleeds

≤ 13.0 % (T)

1,082

86

27

1

B

QI 9:

General postoperative complications

≤ 9.4 % (T;
95th percentile)

1,082

129

29

1

B

≤ 16.0 % (T)

1,082

162

36

1

B

Sentinel event

1,082

234

–

X

X

QI 10: Revisions due to complications
QI 11: Mortality
T = Tolerance range; Z = Target range
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Hip replacement – revision and component exchange

Services subject to mandatory reporting

Data basis: Hip replacement revision and component
exchange
2008

All hip replacements revision surgeries from 20 years of age.

2009

Reported

Reported

Data sets

22,703

23,269

Expected Complete count
23,705

98.2 %

Hospitals

1,074

1,082

1,073

100.8 %

Basic statistics: Hip replacement revision and component
exchange
2009
Number Proportion
All patients

23,151

100.0 %

23,151

100.0 %

Age distribution
Number of patients with valid age data
< 50 years

907

3.9 %

50 – 59 years

2,140

9.2 %

60 – 69 years

5,065

21.9 %

70 – 79 years

9,529

41.9 %

80 – 89 years

5,070

21.9 %

440

1.9 %

≥ 90 years
Gender

9,245

39.9 %

13,906

60.1 %

994

4.3 %

ASA 2: A patient with mild systemic disease

10,731

46.4 %

ASA 3: A patient with severe systemic disease

10,836

46.8 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

573

2.5 %

17

0.1 %

Male
Female
ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Stefanie Wache

Dorkas van der Horst

Members of the Federal Expert Committee for Orthopaedics and
Trauma Surgery
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
Berlin

Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Rolf Dienst,
Nordholz

PD Dr. Heinz Helge Schauwecker,
Berlin

Dr. Thomas Gärtner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Prof. Dr. Joachim Hassenpflug,
Kiel

PD Dr. Friedrich Thielemann,
Villingen-Schwenningen

Looking forward
With regard to the interventions for hip replacement revisions,
there were no major changes in the results obtained in 2009
compared to the previous year. The two quality indicators
“Patient with surgery-related walking limitation at discharge”
and “Perioperative antibiotic prophylaxis” showed only slight
improvement.
Likewise, using this procedure, a long-term assessment of the
quality of care is only possible, when the hospitalisation data
are compiled with the outpatient follow-up care data. Alongside
complications, the range of motion of the joint, among others,
should be measured during follow-up. This requires the collection of follow-up data (follow-up as multi-point measurements),
for example one year after the intervention. Here, the patient
perspective should also be given due consideration, for example, by using the data from representative patient surveys. In
addition to that, the Federal Expert Committee recommends
the timely implementation of a joint replacement registry.
Overall, the Federal Expert Committee deems it necessary to
maintain a close co-operation with the hospitals and clinics on
the state level. The aim is to draw timely conclusions for analyses and for the further development of the quality assurance
procedure, especially from the results of the Structured Quality
Dialogue.
The Federal Expert Committee emphasises that the results
presented are not based on a complete data collection. This is
attributable to the “80 % rule” that hospitals had to comply with
regarding the mandatory documentation rate. As a result, there
may be a systematic misinterpretation of the data, which can be
reflected in underestimation of the actual complication rates,
particularly with regard to less common complications. For reasons of patient safety and data validity, the Federal Expert Committee therefore recommends introducing the requirement for
mandatory complete documentation.

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/17n3-HUEFT-WECH/
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Hip replacement – revision and component exchange
QI 5: Implant malposition, implant dislocation or fracture

After hip replacement revision and component exchange there should be
the lowest possible frequency of intra- or postoperative complications
requiring surgical treatment developing in the form of implant malposition, implant dislocation or fracture.

Background of the quality indicator
In many ways, revision surgery for a hip joint is more complicated than
the primary implantation of a total hip replacement. Particularly, the correct positioning and anchorage of the new implant in a revision surgery
is usually more difficult to accomplish than in the primary implantation.
Therefore, it is a challenge for the surgeon to avoid implant malposition
ingand to prevent the bone from fracturing during and after the surgery.
Fractures around the implant (periprosthetic fractures) are a known complication. Depending on the extent and localization of this fracture, the
healing process can be prolonged, which in turn can exact the toll of a
partial weight-bearing gait from the patient. Moreover, early loosening of
the implant can occur which usually results in a renewed revision surgery.
The available outcome indicator reveals the proportion of patients, in
whom a hip replacement revision and/or component exchange was performed and in whom an intra- or postoperative complication requiring
surgical treatment developed in the form of implant malposition, implant
dislocation or fracture.

Evaluating the 2009 results
As in the previous year, at 2.1 %, the overall rate for 2009 remained slightly above the defined reference range of ≤ 2 % (tolerance range). In 2009,
275 hospitals (25.4 %) had a result outside the reference range. Thus,
the number of computationally discrepant hospitals has nearly doubled
(2008 = 12.8 %). Against this background, the Federal Expert Committee
has resolved to classify the need for action with regard to the indicator
as category C.

Implant malposition, implant dislocation or fracture
Numerator

Patients with implant malposition, implant dislocation or fracture

Denominator

All patients ≥ 20 years of age

Reference range

≤ 2.0 % (tolerance range)

Risk adjustment

No risk adjustment

Indicator ID

463 (previously 46134)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

2.2 %

2.1 %

Confidence interval

2.0 – 2.4 %

1.9 – 2.3 %

Total number of cases 22,627

23,145

Aggregate result of all patients
3%

Implant malposition, implant dislocation
or fracture

Quality target

2.5 %
2%
1.5 %
1%
0.5 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,082

Number of hospitals with 0 cases

763

359 hospitals with ≥ 20 cases

Implant malposition, implant dislocation
or fracture

25 %

20 %

*
15 %

*

10 %

5%

*

0%

2008
Median

1.2 %

Range

0.0 – 13.6 %

*

2009

Number of computationally 150 of 359
discrepant hospitals

723 hospitals with 1 to 19 cases
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Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally 125 of 723
discrepant hospitals
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Total knee replacement – primary implantation
Stefanie Wache, Dorkas van der Horst, Federal Expert Committee for Orthopaedics and Trauma Surgery

Introduction
In Germany, the implantation of an
artificial knee joint is one of the most
commonly performed surgeries. Every
year, more than 140,000 individuals are
operated on the knee joint as a result
of joint wear (arthrosis). Approximately
two-thirds of those affected are women.
In particular, arthrosis of the knee joint (gonarthrosis) can
be caused by permanent and especially excessive load-bearing (e.g. from sports), malposture and false weight-bearing
(“X legs”, “O legs”), but also from injuries, overweight and lack
of exercise. Moreover, gonarthrosis occurs as a sign of aging
without any of the aforementioned causes applying.

As wear of the knee joint advances, pain and limitation of movement occur and progressively worsen. When the changes in the
knee have progressed to the extent that drug treatment or a
joint-conserving surgery is no longer helpful, an artificial joint
replacement can alleviate the patient’s pain and give them new
mobility.
A completely artificial knee joint is called a total knee replacement (TKR), total knee arthroplasty (TKA), total prosthetic knee
or total knee. The primary implantation of a total knee joint
involves replacement of the damaged articular surfaces of the
femur and tibia. This procedure can be performed with or without partial replacement of the kneecap.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Indication

92.7 %

94.2 %

139,267

147,899

QI 2:

Perioperative antibiotic prophylaxis

99.4 %

99.6 %

147,244

147,899

QI 3:

Postoperative range of motion …
a: Measured using the neutral zero method

93.2 %

95.9 %

141,890

147,899

b: Patients from 20 years of age with postoperative range of
motion of at least 0/0/90

83.6 %

86.1 %

122,101

147,890

QI 4:

Walking ability at discharge (patient with surgery-related
walking limitation at discharge)

0.3 %

0.2 %

342

147,888

QI 5:

Vessel lesion or nerve damage

0.2 %

0.2 %

264

147,899

QI 6:

Fracture

0.2 %

0.2 %

232

147,899

QI 7:

Postoperative wound infection

0.4 %

0.4 %

642

147,899

QI 8:

Wound hematomas/postoperative bleeds

1.2 %

1.1 %

1,661

147,899

QI 9:

General postoperative complications

1.7 %

1.6 %

2,332

147,899

QI 10: Revisions due to complications

1.4 %

1.4 %

2,106

147,899

QI 11: Mortality

0.1 %

0.1 %

166

147,899
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Hospital-based aggregate results for utilisation in quality assurance
2009

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

QI 1:

Indication

≥ 90.0 % (Z)

1,022

198

94

2

C

QI 2:

Perioperative antibiotic prophylaxis

≥ 95.0 % (Z)

1,022

12

7

1

A

QI 3:

Postoperative range of motion …
a: Measured using the neutral zero method

≥ 80.0 % (Z)

1,022

63

40

1

C

b: Patients from 20 years of age with postoperative range of
motion of at least 0/0/90

≥ 80.0 % (Z)

1,014

260

126

2

C

QI 4:

Walking ability at discharge (patient with surgery-related
walking limitation at discharge)

≤ 1.6 % (T;
95th percentile)

1,022

51

16

1

A

QI 5:

Vessel lesion or nerve damage

≤ 2.0 % (T)

1,022

11

12

1

A

QI 6:

Fracture

≤ 2.0 % (T)

1,022

13

11

1

A

QI 7:

Postoperative wound infection

≤ 2.0 % (T)

1,022

62

25

1

B

QI 8:

Wound hematomas/postoperative bleeds

≤ 8.0 % (T)

1,022

10

68

2

B

QI 9:

General postoperative complications

≤ 5.0 % (T;
95th percentile)

1,022

55

60

2

B

≤ 6.0 % (T)

1,022

27

61

2

B

Sentinel event

1,022

142

–

X

X

QI 10: Revisions due to complications
QI 11: Mortality
T = Tolerance range; Z = Target range
In case the limit of the reference range and the aggregate result differ markedly, there may
be more significant than computational discrepancies.
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Data basis: Total knee replacement – primary implantation
2008

2009

Reported

Reported

Expected Complete count

Data sets

146,318

148,298

149,539

99.2 %

Hospitals

1,017

1,022

1,012

101.0 %

Basic statistics: Total knee replacement – primary implantation
2009
Number Proportion
All patients

147,901

100.0 %

147,901

100.0 %

3,300

2.2 %

Age distribution
Number of patients with valid age data
< 50 years
50 – 59 years

17,397

11.8 %

60 – 69 years

42,913

29.0 %

70 – 79 years

65,045

44.0 %

80 – 89 years

18,966

12.8 %

280

0.2 %

Male

49,318

33.3 %

Female

98,583

66.7 %

≥ 90 years
Gender

ASA classification
8,380

5.7 %

ASA 2: A patient with mild systemic disease

87,908

59.4 %

ASA 3: A patient with severe systemic disease
and functional impairment

50,813

34.4 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

776

0.5 %

24

< 0.1 %

ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Stefanie Wache

Dorkas van der Horst

Members of the Federal Expert Committee for Orthopaedics and
Trauma Surgery
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
Berlin

Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Rolf Dienst,
Nordholz

PD Dr. Heinz Helge Schauwecker,
Berlin

Dr. Thomas Gärtner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Prof. Dr. Joachim Hassenpflug,
Kiel

PD Dr. Friedrich Thielemann,
Villingen-Schwenningen

Services subject to mandatory reporting
All primary implantations of total knee replacements from
20 years of age.

Looking forward
In the area of total knee replacement, the care situation in the
year 2009 was satisfactory compared to the previous year.
After initial problems incorporating the Kellgren and Lawrence
arthrosis score into the hospitals’ QS-Filter software, the quality
target continued to improve with regard to diagnosis and indication (QI 1) in 2009.
Likewise, using this procedure, a long-term assessment of the
quality of care is only possible when the hospitalisation data
are compiled with the outpatient follow-up care data. Alongside
complications, the range of motion of the joint, among others,
should be measured during follow-up. This requires the collection of follow-up data (follow-up as multi-point measurements),
for example one year after the intervention. Here, the patient
perspective should also be given due consideration, for example, by using the data from representative patient surveys. In
addition to that, the Federal Expert Committee recommends
the timely implementation of a joint replacement registry.
Overall, the Federal Expert Committee deems it necessary to
maintain a close co-operation with the hospitals and clinics on
the state level. The aim is to draw timely conclusions for analyses and for the further development of the quality assurance
procedure, especially from the results of the Structured Quality
Dialogue.
The Federal Expert Committee emphasises that the results
presented are not based on a complete data collection. This is
attributable to the “80 % rule” that hospitals had to comply with
regarding the mandatory documentation rate. As a result, there
may be a systematic misinterpretation of the data, which can be
reflected in underestimation of the actual complication rates,
particularly with regard to less common complications. For reasons of patient safety and data validity, the Federal Expert Committee therefore recommends introducing the requirement for
mandatory complete documentation.

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/17n5-KNIE-TEP/
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QI 1: Indication

Quality target
The appropriate indication (based on pain and radiographic criteria) is
rendered often.

Background of the quality indicator
Pain, limitation of movement or even a feeling of instability in the knee
joint are the hallmark signs of knee joint wear (gonarthrosis). An artificial replacement of the knee joint may be appropriate (indicated) when
non-surgical (conservative) treatments by physiotherapy and/or drugs
no longer improve the symptoms.
In Germany, medical and professional societies currently have stringent
guidelines governing how to render the indication. There is an international consensus that the indication for knee joint replacement should be
rendered when significant pain, functional impairment and radiologically
detectable, marked changes of the knee joint gap are evident.

Indication
Numerator

Patients with a corresponding pain level and at least 4 points on
the modified Kellgren and Lawrence score

Denominator

All patients ≥ 20 years of age

Reference range

≥ 90.0 % (target range)

Risk adjustment

No risk adjustment

Indicator ID

276 (previously 44534)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

92.7 %

94.2 %

Confidence interval

92.5 – 92.8 %

94.0 – 94.3 %

Total number of cases 145,995

147,899

Aggregate result of all patients
100 %

Evaluating the 2009 results

90 %
80 %
Appropriate indication

The present quality indicator measures the proportion of the patients
receiving a total knee replacement in whom the required criteria for diagnosis based on the pain level and the Kellgren and Lawrence score were
met. For this indicator, the severity of joint wear is assessed according
to a point system (0 to 8). A total knee replacement is indicated when at
least 4 points are scored.

60 %
50 %
40 %
30 %
20 %

At 94.2 %, the overall rate increased markedly compared to the previous
year (92.7 %). Falling within a range of between 15.3 % to 100 % at hospitals with at least 20 cases, however, the range of results was indeed
very large.

10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,022

Number of hospitals with 0 cases

4

970 hospitals with ≥ 20 cases

*

*

100 %
90 %
80 %
Appropriate indication

In 2009, a total of 198 hospitals (19.4 %) reported computationally
discrepant results (2008: 21.7 %). This number includes 114 hospitals
(57.6 %) that had shown statistically discrepant results the year before.
From the Structured Quality Dialogue in 2008, we know that 35 of the
221 computationally discrepant hospitals repeatedly had documentation
deficiencies and therefore showed qualitative discrepancies. The causes
for the high number of computationally discrepant and, in particular, the
repeatedly discrepant hospitals must be resolved in the Structured Quality Dialogue. The trends in this indicator should continue to be monitored.

70 %

70 %
60 %
50 %
40 %
30 %
20 %

*

10 %

*

0%

2008
Median

96.3 %

Range

15.3 – 100.0 %

2009

Number of computationally 182 of 970
discrepant hospitals

52 hospitals with 1 to 19 cases
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Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 16 of 52
discrepant hospitals
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QI 3a: Postoperative range of motion – measured using the neutral zero method

Patients with postoperative range of motion documented using
the neutral zero method
Numerator

Patients with documented postoperative range of motion using
the neutral zero method

Denominator

All patients ≥ 20 years of age

Reference range

≥ 80.0 % (target range)

Risk adjustment

No risk adjustment

Indicator ID

2218 (previously 72761)

The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

93.2 %

95.9 %

Confidence interval

93.0 – 93.3 %

95.8 – 96.0 %
147,899

Aggregate result of all patients

Measurement using the neutral zero method

The implantation of a total knee replacement is aimed at reinstating a
painless knee joint range of motion and load bearing. However, assessment of a patient’s pain level and weight-bearing gait rely on subjective
criteria. Nevertheless, the internationally established neutral zero method
permits objective measurement of the postoperative range of motion of
the knee joint. In this convention, the neutral zero starting point (or zero
point) is used to measure the range of motion (extension and flexion) of
the joint.
The present process indicator maps the proportion of patients in whom
the postoperative joint range of motion after implantation of a knee replacement was measured and documented using the neutral zero method.

100 %
90 %
80 %
70 %

Evaluating the 2009 results

60 %

The overall rate of patients in whom the postoperative range of motion
was measured and documented using the neutral zero method increased
markedly compared to the previous year. Meanwhile, a rate of 95.9 % is
being achieved. Thus, it can be assumed that this simple examination
method has become an integral part of postoperative outcome assessment. Nevertheless, we have registered a very large range with respect
to the results (0 to 100 %).

50 %
40 %
30 %
20 %
10 %
0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,022

Number of hospitals with 0 cases

8

970 hospitals with ≥ 20 cases

*

*

100 %
Measurement using the neutral zero method

After every total joint replacement, the range of motion of the knee joint
should be measured and documented. At discharge, the joint should
achieve a range of motion of 90 degrees in flexion and full extension
(0/0/90 degrees extension/flexion).

Background of the quality indicator

Unless specified otherwise, all numbers refer to the year 2009.

Total number of cases 145,995

Quality target

90 %

In 2009, 63 hospitals (6.2 %) reported computationally discrepant results
(2008: 10.7 %). Here, it should be noted that 46 (73 %) of the hospitals
who were computationally discrepant in 2009 had already been discre
pant the year before. In this area, the Federal Expert Committee sees a
particular need for action in the Structured Quality Dialogue and classifies this indicator as category C. The trends in the indicator shall be
monitored critically in the future.

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

99.3 %

Range

0.0 – 100.0 %

*

2009

Number of computationally 53 of 970
discrepant hospitals

52 hospitals with 1 to 19 cases
Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 10 of 52
discrepant hospitals
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QI 3b: Postoperative range of motion – postoperative range of motion of at least 0/0/90

At discharge, the knee joint should achieve a range of motion of 90 degrees in flexion and full extension (0/0/90 degrees extension/flexion).

Background of the quality indicator
The implantation of a total knee replacement is aimed at reinstating a
painless knee joint range of motion and load bearing. However, assessment of a patient’s pain level and weight-bearing gait rely on subjective
criteria. Nevertheless, the internationally established neutral zero method permits objective measurement of the postoperative range of motion
of the knee joint.
In this convention, the neutral zero starting point (or zero point) is used
to measure the range of motion (extension and flexion) of the joint. At
the time of discharge, the aim is for the knee joint to achieve a completely active extension and active flexion of up to 90 degrees. This range
of motion is a precondition for achieving a normal gait and enabling the
patient to do active exercises to build up their strength and/or maintain
their level of activity during the rehabilitation phase. In this regard, the
outcome of the surgical intervention, measured by the knee joint range
of motion, should be monitored and documented as a simple check prior
to the patient’s discharge.
The outcome indicator maps the proportion of patients with a postoperative range of motion of the knee joint of at least 0/0/90 degrees out of all
patients in whom the postoperative range of motion was measured and
documented using the neutral zero method.

Patients with a postoperative range of motion of 0/0/90
(extension at least 0 degrees, flexion at least 90 degrees)
Numerator

Patients with a postoperative range of motion of 0/0/90 (extension at least 0 degrees, flexion at least 90 degrees)

Denominator

All patients ≥ 20 years of age

Reference range

≥ 80.0 % (target range)

Risk adjustment

No risk adjustment

Indicator ID

10953 (previously 65532)

Unless specified otherwise, all numbers refer to the year 2009.
The 2008 results are based on comparable mathematical principles.

Case-based results (patients)
2008

2009

Aggregate result

83.6 %

86.1 %

Confidence interval

83.4 – 83.8 %

85.9 – 86.2 %

Total number of cases 136,001

141,890

Aggregate result of all patients
100 %
90 %
80 %
Postoperative range of motion
of at least 0/0/90

Quality target

70 %
60 %
50 %
40 %
30 %
20 %
10 %

Evaluating the 2009 results
At 86.1 %, the rate of patients who exhibited the required postoperative
range of motion at discharge from acute inpatient care was markedly
higher than the previous year’s result of 83.6 %.
Ranging from 0 to 100 %, however, the range of the results was very high.
In 2009, 260 hospitals (25.6 %) showed computationally discrepant results, of which the majority of hospitals (234) was in the group with at
least 20 cases. In total, around 70 % of hospitals with computationally
discrepancies in 2009 had already shown discrepancies the year before.

0%
2008

2009

Hospital-based results
Statistical population of all hospitals

1,014

Number of hospitals with 0 cases

22

961 hospitals with ≥ 20 cases

*

*

100 %
90 %

Again, the Expert Committee would like to point out that an adequate
evaluation of outcome quality is only possible over longer-term observation periods.

Postoperative range of motion
of at least 0/0/90

80 %

Given the large range as well as the high number of computationally and,
in particular, repeatedly discrepant hospitals, the Federal Expert Committee classifies this indicator as category C.

70 %
60 %
50 %
40 %
30 %
20 %
10 %

*

0%

2008
Median

89.8 %

Range

0.0 – 100.0 %

*

2009

Number of computationally 234 of 961
discrepant hospitals

53 hospitals with 1 to 19 cases

© 2010 AQUA Institute GmbH

Median

80.0 %

Range

0.0 – 100.0 %

Number of computationally 26 of 53
discrepant hospitals
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Knee replacement – revision and component exchange
Stefanie Wache, Dorkas van der Horst, Federal Expert Committee for Orthopaedics and Trauma Surgery

Introduction
A knee joint replacement implanted for
the first time has an “implantation time”
of more than 10 years (the time between
primary surgery and revision) before it
needs to be replaced partially or fully. The
reasons for an (early) revision include:
Implant loosening, instability of the artificial joint, extensive bacterial infection and advanced wear of the
previously not replaced portions of the joint. Additionally, a significant impairment of function of the artificial joint that detracts
from the patient’s quality of life may also mandate a revision.

Compared to primary implantation, the exchange of the prosthesis (revision of total joint replacement) or exchange of its
parts (component exchange) is a technically more sophisticated and considerably more elaborate procedure. Moreover,
revision surgery is associated with a higher risk of bleeds and infections. Similarly, the outcome achieved is frequently not up to
par with that of a primary implantation. For this reason, special
care should be taken with regard to implant selection, choice of
a suitable surgical technique and management of any special
surgical problems such as compensating for lost bone mass
when it comes to personalised planning of revision surgery.

Case-based aggregate results (patients)
Name of the quality indicator

2008
Result

2009
Result

Cases (Numerator | Denominator)

QI 1:

Indication

94.5 %

95.3 %

10,638

11,168

QI 2:

Perioperative antibiotic prophylaxis

99.4 %

99.6 %

11,127

11,168

QI 3:

Walking ability at discharge (patient with surgery-related
walking limitation at discharge)

0.6 %

0.5 %

58

11,011

QI 4:

Vessel lesion or nerve damage

0.2 %

0.3 %

29

11,168

QI 5:

Fracture

0.5 %

0.6 %

61

11,168

QI 6:

Postoperative wound infection

1.3 %

1.2 %

137

11,168

QI 7:

Wound hematomas/postoperative bleeds

2.4 %

2.6 %

290

11,168

QI 8:

General postoperative complications

1.8 %

1.8 %

205

11,168

QI 9:

Revisions due to complications

3.1 %

3.4 %

382

11,168

0.2 %

0.3 %

30

11,168

QI 10: Mortality
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Hospital-based aggregate results for utilisation in quality assurance
2009

QI 1:

Indication

QI 2:

Perioperative antibiotic prophylaxis

QI 3:

Walking ability at discharge (patient with surgery-related
walking limitation at discharge)

QI 4:

Need for
action

Category

(p < 0.05)

Evaluation
Discrepant

(Computationally)

Reference
range

Discrepant

Name of the indicator

Total

Hospitals

≥ 85.7 % (T;
5th percentile)

929

92

16

1

B

≥ 95.0 % (Z)

929

20

1

1

A

≤ 3.6 % (T;
95th percentile)

929

37

9

1

B

Vessel lesion or nerve damage

≤ 2.0 % (T)

929

24

5

1

B

QI 5:

Fracture

≤ 4.0 % (T)

929

36

11

1

B

QI 6:

Postoperative wound infection

Not defined

929

–

–

X

X

QI 7:

Wound hematomas/postoperative bleeds

≤ 15.0 % (T)

929

53

18

1

B

QI 8:

General postoperative complications

≤ 6.7 % (T;
95th percentile)

929

70

9

1

B

QI 9:

Revisions due to complications

≤ 12.0 % (T)

929

86

12

1

B

Sentinel event

929

30

–

X

X

QI 10: Mortality
T = Tolerance range; Z = Target range
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Services subject to mandatory reporting

Data basis: Knee replacement revision and component
exchange
2008

All knee replacement revisions and component exchanges from
20 years of age.

2009

Reported

Reported

Data sets

10,425

11,256

Expected Complete count
11,381

98.9 %

Hospitals

905

929

925

100.4 %

Basic statistics: Knee replacement revision and component
exchange
2009
Number Proportion
All patients

11,175

100.0 %

11,175

100.0 %

Age distribution
Number of patients with valid age data
< 50 years

444

4.0 %

50 – 59 years

1,423

12.7 %

60 – 69 years

3,205

28.7 %

70 – 79 years

4,528

40.5 %

80 – 89 years

1,534

13.7 %

41

0.4 %

Male

3,852

34.5 %

Female

7,323

65.5 %

453

4.1 %

ASA 2: A patient with mild systemic disease

5,849

52.3 %

ASA 3: A patient with severe systemic disease
and functional impairment

4,756

42.6 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

113

1.0 %

4

< 0.1 %

≥ 90 years
Gender

ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Stefanie Wache

Dorkas van der Horst

Looking forward
In the area of knee replacement revisions and component exchanges, the care situation in 2009, the year under report, remained on the same level as in the previous year. As expected,
the overall outcomes for revision surgery were slightly poorer
compared to primary implantations.
Likewise, using this procedure, a long-term assessment of the
quality of care is only possible, when the hospitalisation data
are compiled with the outpatient follow-up care data. Alongside
complications, the range of motion of the joint, among others,
should be measured during follow-up. This requires the collection of follow-up data (follow-up as multi-point measurements),
for example one year after the intervention. Here, the patient
perspective should also be given due consideration, for example, by using the data from representative patient surveys. In
addition to that, the Federal Expert Committee recommends
the timely implementation of a joint replacement registry.
Overall, the Federal Expert Committee deems it necessary to
maintain a close co-operation with the hospitals and clinics on
the state level. The aim is to draw timely conclusions for analyses and for the further development of the quality assurance
procedure, especially from the results of the Structured Quality
Dialogue.
The Federal Expert Committee emphasises that the results
presented are not based on a complete data collection. This is
attributable to the”80 % rule” that hospitals had to comply with
regarding the mandatory documentation rate. As a result, there
may be a systematic misinterpretation of the data, which can be
reflected in underestimation of the actual complication rates,
particularly with regard to less common complications. For reasons of patient safety and data validity, the Federal Expert Committee therefore recommends introducing the requirement for
mandatory complete documentation.

Members of the Federal Expert Committee for Orthopaedics and
Trauma Surgery
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
Berlin

Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Rolf Dienst,
Nordholz

PD Dr. Heinz Helge Schauwecker,
Berlin

Dr. Thomas Gärtner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Prof. Dr. Joachim Hassenpflug,
Kiel

PD Dr. Friedrich Thielemann,
Villingen-Schwenningen

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/17n7-KNIE-WECH/
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Nursing: Decubitus prophylaxis
Karen Pottkämper, David Wenzel, Federal Expert Committee for Nursing

Introduction
Decubitus is skin wound or ulcer that
develops on the skin and/or the underlying tissue and is caused by prolonged
pressure. These types of pressure sores
are complications occurring in persons
receiving nursing care and need to be
taken very seriously. Decubitus can occur
in connection with severe diseases and as a result of longer periods of impairment to mobility or consciousness. Accordingly,
the elderly are affected by decubitus with a particularly high
frequency.

tionally, the decubitus incidence counts as a result-orientated
quality indicator of patient safety in hospitals.

Grade 1 decubitus

Circumscribed area of redness on intact
skin

A decubitus ulcer is very painful for the affected patients and
usually requires months of care. Alongside complicated wound
treatment, extreme cases may also require plastic surgery to
reconstruct the area where the skin lesion or soft tissue defect
developed. From an ethical, medical, nursing and economic
perspective, the targeted prevention (decubitus prophylaxis) of
decubitus ulcers should be an issue of pivotal concern.

Grade 2 decubitus

Skin lesion

Grade 3 decubitus

Deep skin lesion; muscles and tendons
are visible and potentially affected

Grade 4 decubitus

Deep skin lesions with bone involvement

By measuring how frequently decubitus ulcers develop during a
hospital stay (decubitus incidence), we can gather evidence and
make conclusions about the implemented preventative mea
sures and the timely initiation of treatment measures. Interna-

The degree of severity of a decubitus ulcer is classified on
a scale of 1 to 4. This classification scheme is based on the
International Statistical Classification of Diseases and Related
Health Problems - German Modification (ICD-10-GM, code L89).
Classification scheme for decubitus by L89 (ICD-10-GM)

The decubitus prophylaxis procedure targets patients
74 years and older in whom decubitus ulcers occur during a fully inpatient hospital stay. The results presented
are based on the federal results published by the Bundesgeschäftsstelle für Qualitätssicherung (BQS); however, the
documentation period is limited to the first quarter of 2009.

Case-based aggregate results (patients)
Name of the quality indicator
QI 1:

Result

Cases (Numerator | Denominator)

a: Observed rate of patients with grade 2 to 4 decubitus at
discharge

0.8 %

0.7 %

6,961

1,009,989

b: Observed rate of patients with grade 1 to 4 decubitus at
discharge

1.2 %

1.1 %

11,479

1,009,989

1.11

1.0

1,009,989

0.8 %1

0.7 %

1,009,989

1.11

1.0

1,009,989

1.3 %1

1.1 %

1,009,989

a: Patients without decubitus at admission

0.10 ‰

0.07 ‰

72

1,009,989

b: Patients without decubitus at admission and without risk
factors

0.05 ‰

0.04 ‰

33

794,022

d: Risk-adjusted rate of patients with grade 2 to 4 decubitus at
discharge
e: Ratio of observed rate of patients with grade 1 to 4 decubitus
at discharge to expected rate
f: Risk-adjusted rate of patients with grade 1 to 4 decubitus at
discharge

1

Result

2009
Trend

Change in decubitus status during inpatient stay in patients
admitted without decubitus …

c: Ratio of observed rate of patients with grade 2 to 4 decubitus
at discharge to expected rate

QI 2:

2008

Emergent grade 4 decubitus ulcers …

The previous year’s data were calculated by the Federal Office for Quality Assurance
using the risk adjustment score re-adjusted to the 2009 federal data pool and therefore
deviate from the corresponding evaluations from the previous years.
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Nursing: Decubitus prophylaxis

Overall hospital-based results

Data basis: Decubitus prophylaxis
2008

2009

Reported

Reported

Expected Complete count

Data sets

1,023,732

1,058,204

1,081,770

97.8 %

Hospitals

1,703

1,717

1,717

100.0 %

Services subject to mandatory reporting

Basic statistics: Decubitus prophylaxis
2009
Number Proportion
1,058,204

100.0 %

1,058,204

100.0 %

75 – 79 years

364,404

34.3 %

80 – 84 years

356,245

33.7 %

85 – 89 years

243,252

23.0 %

90 – 94 years

67,287

6.4 %

≥ 95 years

27,016

2.6 %

All patients
Age distribution
Number of patients with valid age data

Project leaders at the AQUA Institute
Karen Pottkämper

A sharp delineation of the database is not possible due to an
overlap in reporting by the BQS and the AQUA Institute. Therefore, we will have to refrain from presenting the aggregate
results on the hospital level for the year 2009.

David Wenzel

Members of the Federal Expert Committee for Nursing
Jürgen Brüggemann,
Essen

Prof. Dr. Michael Quintel,
Göttingen

Jurand Daszkowski,
Hamburg

Ulrike Reus,
Münster

Prof. Dr. Astrid Elsbernd,
Esslingen

Prof. Dr. Doris Schiemann,
Osnabrück

Hans-Dieter Hübinger,
Oppenheim

Gabriele Spies-Koch,
Dortmund

Maja Leutenegger,
Hamburg

Hans-Joachim Standke,
Berlin

Prof. Dr. Dieter Lüttje,
Osnabrück
Further information on the clinical area

All fully hospitalised patients > 74 years of age admitted between January 1st and March 31st of a year and discharged by
April 30th of the same year are subject to mandatory documentation.

Looking forward
The Federal Expert Committee for Nursing suspects that, as before, under-documentation continues to be caused by interface
problems between documentation by doctors and nurses as
well as by different electronic data-processing or documentation structures at hospitals. In the Structured Quality Dialogue,
hospitals should again be given instructions about how to document pressure sores (particularly grade 1).
The aggregate results for 2009, the year under report, do not
show any significant and/or clinically relevant changes over
2008. Therefore, the Federal Expert Committee classifies the
need for action on these indicators as category A.
The Federal Expert Committee for Nursing strongly recommends
that further, evidence-based quality indicators be d
 eveloped for
the clinical area of nursing over the coming years. These quali
ty indicators should be derived from the national expert stan
dards published by the German Network for the Development
of Quality in Nursing (DNQP) and summarised into an indicator set modelled after international standards. The utilisation of
a nursing-sensitive indicator set in external quality assurance
would enable us to draw sound conclusions about the quality of
nursing at German hospitals in the future. This would also meet
the demands issued by the German Federal Ministry for Health
(at the Nursing Summit “Pflegegipfel 2009”).

For a detailed description of the indicators (including references) and the
2009 federal results, go to the website:
www.sqg.de/themen/DEK/

German Hospital Quality Report 2009 

© 2010 AQUA Institute GmbH

137

Results 2009

Nursing: Decubitus prophylaxis
QI 2a: Emergent grade 4 decubitus ulcers

No emergent grade 4 decubitus ulcers in patients who were admitted
without decubitus.

Background of the quality indicator
A grade 4 decubitus ulcer is an extremely serious complication. When
patients admitted without decubitus develop such a high-grade ulcer
during their hospital stay, then this is either potentially attributable to
quality deficits in nursing care or to an elevated risk profile in the affected
patients. Even with proper and professional decubitus prophylaxis, a
high-grade decubitus ulcer can develop, especially in the critically ill. In
order to identify whether there is a serious quality deficit in nursing care,
the development of a high-grade decubitus ulcer (grade 4) is defined as a
hardship case and an extreme discrepancy (“Sentinel event”) and fundamentally mandates an isolated-case analysis.

Evaluating the 2009 results
The overriding objective of this indicator is to improve the internal communication between all participants involved in the process of administering medical and nursing care. In this context, intense efforts should
be undertaken to incentivise and promote conferences on complications
and morbidity.
In the 1st quarter of 2009, the year under report, a total of 72 patients
developed a grade 4 decubitus ulcer during their hospital stay. Compared
to 2008, the number dropped by 30 cases. Although this change is positive, the difference is not significant compared to the previous year. A
special risk was documented in 39 patients who developed a new grade 4
decubitus ulcer during their hospital stay. The Structured Quality Dialogue
should seek to verify whether these patients received proper decubitus
prophylaxis as needed or whether such a high-grade decubitus ulcer was
actually unavoidable. Intensive isolated-case analyses are required on
the remaining 33 patients, for whom no decubitus risk was documented.
The Structured Quality Dialogue on the results from the year 2008 provided incentive to introduce internal measures for improving nursing and
documentation quality. Several federal states have offered educational
interventions on risk assessment scales. These endeavours should likewise contribute to eliminating uncertainty and documentation errors and
are conferred a particularly positive ranking.

Emergent grade 4 decubitus ulcers at discharge
Numerator

Patients with grade 4 decubitus ulcers at discharge

Denominator

All patients > 74 years without decubitus at hospitalisation in
the first quarter

Reference range

Sentinel event

Risk adjustment

No risk adjustment

Indicator ID

2118 (previously 70310)

Unless specified otherwise, all numbers refer to the year 2009.
The results of the 2009 federal assessment can only be compared with those from the
previous year on a conditional basis because the statistical population for 2009 was
limited only to patients admitted in the first quarter but discharged by April 30th, 2009.

Case-based results (patients)
2008

2009

Aggregate result

102

72

Confidence interval

0.09 – 0.13 ‰

0.06 – 0.09 ‰

Total number of cases 974,915

1,009,989

Aggregate result of all patients
110
100

102

90
Grade 4 decubitus at discharge

Quality target

80
70

72

60
50
40
30
20
10
0
2008

2009

Hospital-based results
Statistical population of all hospitals

1,713

Number of hospitals with 0 cases

4

1,625 hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

60 of 1,625

88 hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

0 of 88

110
100

Discrepant hospitals (total)

90
80

88

70
60

60

50
40
30
20
10
0
2008
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Database
Klaus Rittmeier, Mohamed Lambarki

Legal basis
The federal data pool from 2009 comprises all data documented
by hospitals licensed under Section 108 of the German Social
Code Book V (SGB V) within the scope of mandatory documentation and reporting as part of external comparative quality
assurance pursuant to Section 137 (1) sentence 3 no. 1 SGB V in
conjunction with Section 135a SGB V. This data pool constitutes
the data basis for the evaluations undertaken on the hospital,
state and federal levels. In Annex 1 of the QSKH-RL, the agreement effective in 2009 concerning measures of quality assurance of hospitals licensed under Section 108 SGB V defines the
clinical areas upon which said hospitals were required to document data.

Mandatory documentation and reporting
requirements
All participants previously approved a special QA filter software.
This programme is used to test and quantify on the hospital
level the requirements stipulating mandatory documentation
and reporting governing the services performed with respect to
each hospital case (patients).
nn Testing the requirements for mandatory documentation

and reporting: Based on defined inclusion and exclusion
criteria, the QA filter software tests whether a hospital case
is subject to mandatory documentation and reporting. This
test is performed during the provision of services and uses
the medical and administrative data routinely documented,
including, among others, the admission date or the diagnostic
and procedural codes, to establish whether mandatory do
cumentation and reporting is required. Once all conditions
are met, documentation of the respective case is triggered
during the provision of services.
nn Method-based target statistics: The QA filter software

 dditionally counts the cases at a hospital that are subject
a
to mandatory documentation and reporting during the year
under report. This process involves determining the total
number as well as the number of cases to be documented
per clinical area. These reports are used to calculate the sum
of the data sets to be expected for the year under report.
These method-based target statistics are based on a format
defined in the QA filter specification and were generated at the
end of the year under report by the QA filter software in each
hospital. Additionally, management signed a declaration of conformity confirming that the numbers in the target statistics are
consistent with the hospital’s internal records.
The catalogue rules and guidance documents used in 2009 for
encoding diagnoses, procedures and remuneration are valid
nationwide and provided the definition of requirements for

mandatory documentation and reporting in the catalogues of
services covered (Table 1).

Table 1: Classifications, procedures and remuneration catalogues
for 2009
Source

Link

ICD-10-GM
2009

http://www.dimdi.de/static/de/klassi/diagnosen/
icd10/htmlgm2009/index.htm

OPS 2009

http://www.dimdi.de/static/de/klassi/prozeduren/
ops301/opshtml2009/fr-ops.htm

DKR 2009

http://www.g-drg.de/cms/inek_site_de/G-DRGSystem_2009/Kodierrichtlinien/Deutsche_Kodierrichtlinien_2009

Extent of the 2009 federal data pool
In 2009, the year under report, the procedure for external
comparative quality assurance covered 26 nationwide clinical
areas that were subject to mandatory documentation and
reporting requirements.
For the year under report, a total of 1,811 hospitals reported
method-based target statistics. Of these, 1,732 hospitals
rendered services subject to mandatory documentation and
reporting requirements. 79 hospitals submitted what is called
as “zero report”, i.e. these hospitals were not subject to mandatory documentation and reporting. From a total number of
17,444,026 fully-inpatient cases tested, the QA filter identified
a total of 3,838,883 cases (22 %) as being subject to mandatory
documentation and reporting.
In 2009, a total of 3,818,786 QA data sets were reported
by 1,764 licensed hospitals to the federal receiving house
(Table 2). The number of hospitals was slightly higher than expected because some hospitals generated their target statistics
for a group of affiliated hospitals. As in the previous year, the
ratio of delivered to expected data sets was around 99 % across
all clinical areas.
Table 2: Federal data pool in 2009
Reported

Expected Complete counts

Data sets

3,818,786

3,838,883

99.5 %

Hospitals

1,764

1,732

101.8 %

Using method-based target statistics, the number of data sets
to be expected is determined for the year under report. Next,
the documentation rates (complete counts of data sets) of the
individual hospitals were calculated by comparing these numbers with the data actually reported. These rates are published
in the quality reports prepared by the hospitals in accordance
with Section 137 of the German Social Code Book V. Moreover,
this method allows an assessment of how powerful the evaluations were on the state and federal level.

Complete counts of data sets in 2009
The state offices for quality assurance and/or the federal
receiving house tested the completeness of the data set counts
and plausibility based on the criteria defined in the specification.
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Table 3 presents the complete counts of data sets for 2009
by clinical area (documentation rates = ratio of delivered to
expected datasets in percent). The complete counts of data
sets in the individual clinical areas showed a range of 84.9 %
to 101.9 %.
For the clinical area of heart surgery (HCH ), the total of all heart
surgery-related data sets was taken into account. The technical circumstances associated with documentation of the target

statistics did not allow us to subdivide the cases to be documented into the different heart surgery-related services. The
QS-Filter algorithm only portrays the higher-ranked intervention
(heart surgery); the final assignment to the respective clinical
area (i.e. isolated aortic valve surgery, isolated coronary surgery and/or combined coronary and aortic valve surgery) was
done later in the evaluation itself. Similarly, the QS-Filter added
together the number of kidney, pancreas and pancreas-kidney
transplants.

Table 3: Complete counts of data sets by clinical area
Procedure

Clinical area

Module ID

Indirect

Pacemaker implantation

09/1

98.3 %

Replacement of pacemaker generator/battery

09/2

101.9 %

Pacemaker revision/system replacement/removal

09/3

91.5 %

Carotid artery reconstruction

10/2

97.6 %

Cholecystectomy

12/1

98.8 %

Gynaecological surgery

15/1

98.9 %

Obstetrics

16/1

99.4 %

Femoral fracture near the hip joint

17/1

98.9 %

Hip replacement – primary implantation

17/2

99.1 %

Hip replacement – revision and component exchange

17/3

98.2 %

Total knee replacement – primary implantation

17/5

99.2 %

Knee replacement – revision and component exchange

17/7

98.9 %

Breast surgery

18/1

98.2 %

Coronary angiography, percutaneous coronary intervention (PCI)

21/3

100.4 %

Nursing: Decubitus prophylaxis

DEK

97.8 %

Community-acquired pneumonia

PNEU

97.4 %

Heart surgery (aggregate of all procedures)

HCH

99.7 %

Heart transplantation

HTX

98.0 %

Living liver donation

LLS

100.0 %

Liver transplantation

LTX

96.5 %

Lung and heart-lung transplantation

LUTX

97.5 %

Living kidney donation

NLS

84.9 %

Kidney, pancreas and pancreas-kidney transplantation

PNTX

95.6 %

Direct

Over- and under-documentation
In individual clinical areas, there was over- and/or under-
documentation both in relation to the number of hospitals as
well as to the number of data sets. The quantity of data supplied
was affected by the following criteria:
nn Documentation errors: Due to coding errors or software

problems, hospitals reported data sets to be documented
in their target statistics, although they did not render these
services.

German Hospital Quality Report 2009 

Complete counts

nn Over-reported

target statistics: Because they
changed their hospital identifier (ID number), hospitals transmitted their target statistics twice.

nn Over-reported

data deliveries: Because they
changed their ID number, hospitals transmitted their
QA data twice without cancelling their previous transmission.
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nn Deviating ID numbers: The data sets were transmitted

 nder the ID number of a higher-ranked hospital, but the
u
correct ID number of the respective hospital was indicated
in the target statistics. On the other hand, several hospitals
only generate their target statistics for an affiliated group of
institutions.

AQUA Institute in January 2010 for them to complete their
database. Since Jan. 1, 2010, the hospitals have been
reporting their data directly to the AQUA Institute’s data
service. These data were combined with the data sets transmitted to the BQS and form the database for the procedural
year 2009.

nn Overstayers in transplantation medicine: In the transplan-

nn Indirect procedures (all other clinical areas): Indirect pro-

tation setting, the numbers on patients called “overstayers”
have been reported since 2009; these are patients who are
discharged after Jan. 31 of the year after their admission.
Here, a distinction is made between the year of admission
and the year of surgery. This conversion led to an excessively
high increase in the number of target statistics reported,
particularly in the area of living kidney donations, but in
other transplantation settings as well.

cedure data sets are sent by the hospitals to the responsible
state administrative offices. In March 2010, these data were
forwarded within the deadline to the AQUA Institute as the
new federal receiving house.

The complete counts presented did not account for the aforementioned criteria (Table 3). For example, if the subsequent
reports were considered, the documentation rate for living

kidney donation would rise from 84.9 % to 98.0 %.

Minimum data set (MDS)
A minimum data set is created when certain medical circumstances prevent documentation from being sufficiently complete in the respective clinical area. In the year under report,
a total of 2,287 minimum data sets were transmitted by 229
hospitals.

Data management
The technical requirements for data collection, plausibility tes
ting and data transfer are defined in formal regulations, guides
and/or specifications and remain valid throughout the year
under report. The specifications are further developed for every
year under report. The valid specification of the QA filter des
cribes the data sets, key definitions, plausibility rules and export formats for each of the clinical areas. For the year 2009,
all patients with an admission date between Jan. 1 and Dec. 12,
2009 and with a discharge date prior to Jan. 31, 2010 were
subject to mandatory documentation. Due to the low number
of cases in transplantation medicine, cases in this clinical area
with discharge date after Jan. 31, 2010 were also subject to
mandatory documentation.
The specifications for 2009 were published by the BQS gGmbH
and taken over by the AQUA Institute on Jan. 1, 2010. The current
version (12.0 Service Release 2) is available at the following link:
http://www.sqg.de/datenservice/downloads/2009.

Data protection
The handling of sensitive information and data, particularly in
the healthcare sector, is subject to specific security measures
that comply with the requirements of the data protection under
all circumstances. The following mechanisms were employed:
1. Anonymisation: Hospitals subject their patient data to an

anonymisation procedure. On the state level, the case can
no longer be assigned to a specific patient. Only the repor
ting hospital can make this assignment.
2. Encoding: Before they are exchanged (e.g. between hos-

pitals and state administrative offices), the data sets are
encoded.
3. Pseudonymisation: On the state level, the institutional

ID numbers of the reporting hospitals are pseudonymised
prior to transmission to the AQUA Institute. This way, nobody
on the federal level can tell which hospital the data sets
came from for all indirect procedures.
4. Compliance of the data protection regulations: All AQUA

Institutes staff are contractually bound to comply with data
protection rules and regulations.

Notes on the evaluation
In this report, the results presented from 2008 and 2009 are
based on comparable mathematical principles. Any differences
in the 2008 results between the present quality report and
that prepared by the BQS are due to the fact that the database
was updated or the computing rules, the specifications and/or
documentation periods changed.
The results in this report refer to the federal result on the
respective quality assurance method valid at the time this

report went to press. If any changes are made retrospectively,
the status of the federal result published at www.sqg.de shall
prevail.

Data transfer and import
The data are transferred in two different ways.
nn Direct procedures (heart surgery and transplantation

medicine): Direct procedure data sets are transferred
directly from the hospitals to the federal receiving house.
This affects clinical areas that are subject to mandatory
documentation, but have relatively low sample sizes such
that consideration on the state level would not be reaso
nable. Within the scope of the transition procedure, BQS
turned over the data reported to it by Dec. 31, 2009 to the
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Background
(AQUA Institute and/or the LQS, i.e. the State Administrative
Offices for Quality Assurance). The test algorithms required for
this are provided by the QA documentation software specifications.

Apart from their evidence base, the quality of the data on which
quality indicators are calculated is crucial for their power. The
following aspects particularly determine the high quality of the
data collected within the scope of QA documentation (documentation quality):

In spite of the assistive measures during data gathering and
data transfer, a variety of errors can occur within this complex
process, e.g. from flawed/deficient data entry or by errors
made during data processing. In order to be able to a
 ssess the
quality of the data which are to be used to calculate quality indicators, additional tests are conducted as part of data analysis.
Completeness of the data set counts in the QA documentation is checked by performing what is called a target vs. actual
comparison for each clinical area. In other words, the data on
a certain clinical area delivered by the hospitals are compared
with the number of cases that should have been documented
according to the QA filter software (catchphrase: “target statistics”; please also refer to chapter “Database”).

nn Correctness of the data (documentation on a case is

correct)
nn Completeness of the data (documentation on a case is

complete)
nn Complete counts of data sets (all cases subject to

mandatory documentation are collected)
A number of different measures are taken to ensure high documentation quality in external quality assurance of inpatients.
Figure 1 shows the systematic of the measures based on the
data processing phase and the parties instrumental in the
respective phase.

The correctness and completeness of the data are checked
within a data validation procedure specifically developed for
this purpose. On the one hand, the results are used to underpin
the power and credibility of the indicators. On the other,
targeted improvements are introduced to optimise them if any
deficiencies are found in the documentation quality.

As part of in-hospital data gathering, the QA filter software
helps ensure complete case counts by telling the hospital when
a case in a particular clinical area is subject to mandatory documentation. Moreover, the data are tested directly for plausibility and completeness right when they are entered. The same
test is conducted yet once more when the data are exported
and when the data are received by the data-receiving bodies

Data processing phase

Implementation under QSKH-RL

Indication of cases

Hospital

Case selection

Using the QA Filter software specification

Data collection

Data plausibility and completeness
of the data
Using the QA documentation software
specification

AQUA/LQS

Data transfer

Complete counts

Data analysis

Data pool

Target-actual comparison

Data correctness and
completeness
Data validation method

Figure 1: Securing documentation quality in inpatient quality assurance
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Methodology
The data validation procedure comprises two elements that differ in terms of their primary objectives and in the methodology
they employ (cf. Figure 2).
1. The basic statistical test with the Structured Quality D
 ialogue

is designed to identify documentation errors in QA data and
to initiate targeted measures for improving documentation
quality. For this purpose, statistical analysis is carried out
using the predefined discrepancy criteria that point to a
flawed/deficient documentation (basic statistical test). The
database for this comprises all data sets delivered (excluding minimal dataset) for each clinical area. Hospitals showing computational discrepancies with regard to documentation quality will submit a written statement in the Structured
Quality Dialogue. As needed, measures for optimising documentation quality will be agreed.

Basic statistical test
with Structured Quality Dialogue

Basic statistical test
of QA data

2. The random sampling method, including data comparison,

aims to arrive at quantitative conclusions regarding documentation quality. For this purpose, a random sample of
treatment cases is taken; then, based on the patient’s
records, a two-pass verification is performed on selected
data fields in the QA documentation. Afterwards, the data
from the two-pass verification are checked against with
the data in the QA documentation. If any discrepancies in
the documentation are revealed – i.e. strong deviations
between patient’s records and QA documentation, a Structured Quality Dialogue can similarly be initiated.
Afterwards, the results from the two procedure are presented
in summarised form in an annual report. One special feature of
the data validation method is that it is only carried out on
selected clinical areas at alternating yearly intervals.

Sampling method
with data comparison

Random sample
from all hospitals

Discrepancy in data validity?
Two-pass verification of selected data fields
plus data comparison
Structured Quality Dialogue
"Data validity"

Report
Summary of the results and annual report submission

Figure 2: Data validation procedure

Data validation in 2009
(for year under report 2008)
In 2009, data validation was performed on the federal data
from the year 2008 for the clinical areas decubitus prophylaxis,
pacemaker implantation and breast surgery. The results of the
procedure are presented in the following overview.

Basic statistical test with Structured Quality Dialogue
Table 1 shows the number of hospitals and the number of documented datasets for each clinical area that were included in the
basic statistical test. Moreover, the table presents the number
of discrepancy criteria developed for each clinical area. A total
of 523 computational discrepancies (of 16,344 p
 ossible) re-
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sulted when the discrepancy criteria developed were applied
to the federal data pool of the respective clinical area. Discrepancies are identified on the hospital level and for each
discrepancy 
criterion, i.e. a hospital can be computationall
discrepant in several discrepancy criteria. A written statement
was requested for 471 of these discrepancies in the Structured
Quality Dialogue. The majority of discrepancies (i.e. 366 of 471)
were attributable on incorrect documentation. Weak points in
the documentation process were identified both in the hospitals’ internal procedures as well as in the documentation tools.
The appropriate optimisation measures were initiated.
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Table 1: Basic statistical test – number of hospitals, data sets (excluding minimum data sets) and discrepancy criteria in the clinical areas subject
to data validation for 2008
Number of
hospitals

Number of
data sets

1,730

3,770,850 (100 %)

Decubitus prophylaxis

1,703

1,023,732 (27.1 %)

3

Pacemaker implantation

1,025

67,689 (1.8 %)

7

Breast surgery

1,015

116,227 (3.1 %)

4

Clinical area
All clinical areas

Number of
discrepancy criteria

Of which were tested

Sampling method with data comparison
Data from a total of 200 hospitals including 3,719 treatment
cases were compared by the random sampling method (cf.
Table 2). The results of the sampling method confirmed that the

documentation quality was good in the majority of the cases.
Measures to optimise the documentation quality were undertaken on the data fields showing documentation deficiencies,
if necessary, even beyond the hospitals in the random sample.

Table 2: Random sampling method with data comparison – Number of hospitals and patient records used for data validation in 2008
Number of
hospitals

Number of
treated cases

Decubitus prophylaxis

92 (of 1,703)

1,826

Pacemaker implantation

58 (of 1,025)

1,112

Breast surgery

50 (of 1,015)

781

Clinical area

Looking forward
In 2009, the data validation method performed by the BQS was
evaluated with respect to its acceptance and further development potential. Accordingly, this procedure was fundamentally
regarded as an important element of quality assurance. Yet, the
following aspects show potential for further development, for
example:
nn Perpetuate the basic statistical test– i.e., selected discre

pancy criteria should be applied continually

Some aspects of the further development potential mentioned
are already being implemented by the AQUA Institute. Additionally, a data validation concept that addresses cross-sectoral
quality assurance is being developed. Given the treatment chain
complexity, it will be challenging, among others, to assess the
validity of data collected and to properly account for the structures of SHI accredited physician services when implementing
data validation methods.

nn Higher transparency by publishing detailed results on data

validation
nn Incorporate into the data validation the discrepancy criteria

that reflect the completeness of data sets and that exceed
the current requirements for the target-actual comparison
nn Incorporate routine data in the data validation
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What is risk adjustment?
Quality indicators are analysed with the aim of comparing the
treatment outcomes produced by medical health care institution, like hospitals, with each other in order to map and describe
improvement potentials for the institutions investigated. Such
comparisons, however, may be decisively affected by patientrelated risk factors that the institution cannot influence and
thereby lead to 
different treatment outcomes although the
same quality of care was given. Demographic characteristics,
such as patient age or gender, as well as disease-specific factors, such as disease severity or co-morbidity, can influence
treatment outcomes at a hospital. For instance, a hospital that
treats the many e
 lderly and multimorbid patients will presumably fare poorer in between-hospital comparison than a hospital
with a younger, healthier clientele of patients – irrespective of
the quality of care provided. Failure to account for such relevant
risk factors when comparing results can lead to bias and false
conclusions. In order to be able to decide whether there are true
differences in the quality of care, the same baseline conditions
with a view to the results to be compared must therefore be
created among the hospitals.
The principle of risk adjustment is applied in this context
by using appropriate statistical methods to compensate for
differences in the patient spectra. Its aim is to create an equal
basis for between-hospital comparisons such that differences
in the outcomes are truly attributable to actual differences in
the quality of care and are not to different patient structures.
Thus, risk adjustment is particularly important when indicators
are involved that are designed to measure treatment outcomes.
Risk adjustment can be omitted for indicators involving therapeutic indications or treatment processes.

Which risk adjustment methods to use?
The challenge we face in analysing quality indicators lies in finding suitable risk adjustment methods that permit an unbiased
comparison of medical institutions. If the influencing variables
are known, if their numbers are limited and the database is
sufficiently large, risk can be adjusted, for example, by dividing
the data in subgroups or strata (called stratification, e.g. based
on age and gender). However, if the impact of many continuous
variables should also be examined at the same time as catego
rical ones, then other methods must be employed, e.g. regression analyses.
The adjustment methods that AQUA employed for the year 2009
are (still) the same as those employed previously by BQS. The
quality indicators were adjusted for risk factors identified in the
literature or the in previous year’s evaluations as prognostically
relevant.

nn Stratification: The division of populations into parts

(strata) based on the severity of the risk factor
Special case: Risk-standardized constellation of cases
(cases with comparable risks are considered whilst cases
with deviating risks are excluded)
nn Multiple logistic regression: The impact of risk factors on

a binary quality indicator is examined
Special case: Additive scores (complex models are simplified by using scores)
Figure 1 shows the relative proportions of adjustment methods
and their special cases amongst the 322 indicators for 2009,
the year under report. Additionally, the proportion of indicators
are listed that were not adjusted and the proportion of indicators that did not require adjustment.

Figure 1: Relative frequency of risk adjustment methods (basis: 322
indicators from 2009, the year under repor
Risk-standardised
constellation of cases
Stratification

13.4 %

26.4 %
No
adjustment
required
25.8 %

Logistic
r egression
6.2 %
Additive 
scores

No adjustment
performed

3.4 %

24.8 %

Examples
The following illustrates two examples of risk adjustment methods from the clinical areas “Femoral fracture near the hip joint”
and “Isolated coronary surgery”.
The results reported derive from the 2009 federal results.

Over the mid-term, AQUA will work on revising the risk adjustment of indicators. Each indicator will be examined to see
whether it needs risk adjustment and which method would be
feasible for this. The systematics of the adjustment methods
will also be scrutinised. Currently, two substantially different
methods are being used:
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Stratification

Multiple logistic regression

Statistical populations of all patients are subdivided into strata.
These strata consist of subgroups of patients which are comparable with respect to their risks of failure or chances for success of their treatment. The treatment outcome (the value of an
indicator) is calculated separately for each strata, thus making
comparisons between the same strata possible. The classification of patients using the ASA classification system is a good
example of this. The American Society of Anaesthesiologists
(ASA) developed this system for estimating perioperative risk.
Stratification according to ASA classes ensures that only treatment outcomes of patients with similar physical status are compared. The system distinguishes between 6 classes:

Logistic regression is a conventional statistical method used
to analyse the impact of various variables on a binary target
variable, i.e. a variable permitting only one of two options (e.g.
“Patient died?”: yes/no).

nn ASA 1: normal healthy patient
nn ASA 2: patient with mild systemic disease
nn ASA 3: patient with severe systemic disease and functional

impairment

In previous analyses, the multiple logistic regression was used
to examine the effects of several categorical and continuous
risk factors on binary quality indicators. The federal results of
the data from 2009, the year under report, intentionally refrained from revising the model in order to preserve continuity
and limit the need for the state administrative offices for quali
ty assurance to perform adjustments. This meant that the risk
adjustment models developed by the Bundesgeschäftsstelle
Qualitätssicherung (BQS) were largely used up to 2008 and only
new regression coefficients were calculated based on the 2009
data. In isolated cases, predictors that were no longer statistically significant for the current data were removed from the
models.

nn ASA 4: patient with severe systemic disease that is a

constant threat to life
nn ASA 5: moribund patient who is not expected to survive

without the operation
nn ASA 6: declared brain-dead patient whose organs can be

removed for donor purposes
For 2009, Table 1 below presents a breakdown of patients in
the clinical area “Femoral fracture near the hip joint” into ASA
classes 1 to 5.
Table 1: Quality indicator “Mortality”, clinical area “Femoral fracture
near the hip joint”, patients stratified according to ASA

Mortality in all
patients

Proportion

5,252

99,671

5.27 %

349

28,044

1.24 %

ASA 3

3,200

63,414

5.05 %

ASA 4

1,561

7,921

19.71 %

ASA 5

142

292

48.63 %

Stratification by ASA class
ASA 1 – 2

The mortality of all patients (overall rate) was 5.27 %. The stratification according to ASA exposed substantial differences within the statistical population: The rates range between 1.24 %
for the summarised ASA classes 1 and 2 (markedly below the
overall rate) and 48.63 % for ASA 5.
By stratifying quality indicators into known risk factors, more
unbiased comparisons can be made between hospitals.
Nevertheless, this method is pushed to its limits whenever
several risk factors have to be considered simultaneously.

Yet, such a problem can be remedied by applying regression
analysis adjustment methods.
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For example, the multiple logistic regression equation can be
used to calculate the expected probability of the predicted outcome for each patient giving consideration to their individual
risk profile (here: the risk of dying in hospital). The probability for
the occurrence of an outcome (Y = 1) in the presence of several
Influencing variables X is modelled as follows:
P ( Y = 1 | X1, X2, … Xn) =

exp ( ß0 + ß1 X1 +ß2 X2 + … ßn Xn )
1 + exp ( ß0 + ß1 X1 +ß2 X2 + … ßn Xn )

where ß0 is the regression constant, ß1,…, ßn the regression
coefficients and X1, …, Xn the influencing variables.

Result for 2009
Numerator Denominator

Calculating individual patient risks

Logistic regression results are summarised in tables. Table 2
(page 147) shows the parameters of a model for predicting the
in-hospital mortality of patients with isolated coronary surgery
as primary surgery. The model was used for risk adjustment in
the current 2009 federal results and in the analyses for benchmark reports for hospitals operating in this clinical area.
The regression coefficients ß represent how individual risk
factors calculated in the regression model were weighted and
allow us to quantify the impact that risk factors had on the
quality indicator. Using the regression coefficient ß of a logistic regression, we can calculate odds ratios (OR) expressed as
OR = exp(ß) (adjusted for all other risk factors). The OR is defined
as the ratio of two odds. The OR describes the factor by which
the individual influencing variables increase the odds and/or
probability that a certain result (e.g. dying in hospital) will occur.
In previous analyses, continuous variables were included into
the model linearly or were categorised. When categorical variables were involved, a reference category was defined. Next,
the OR of all other categories were calculated in relation to this
reference category. The risk factors used for the adjustment
were described in the results for the individual quality indicators. Additionally, to judge whether the observed effect was
statistically significant and clinically relevant, the p-value and
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the confidence interval (CI) must be considered for all effect
estimators. To examine whether a regression coefficient significantly differs from zero, the two-tailed Wald test was used and

the corresponding p-value stated. Additionally, two-tailed 95 %
confidence intervals were stated for the odds ratios (see Table 2).

Table 2: Logistic regression for predicting in-hospital mortality in patients with isolated coronary surgery as primary surgery
Regression
c
 oefficient ß

SD

Gender = female

0.153

0.072

0.035

1.165

1.011

1.343

Age 66 – 70 years

0.537

0.099

0.000

1.710

1.409

2.076

Age 71 – 75 years

0.705

0.094

0.000

2.023

1.682

2.434

Age 76 – 80 years

1.015

0.098

0.000

2.760

2.280

3.342

Age 81 – 85 years

1.417

0.112

0.000

4.126

3.311

5.140

Age ≥ 86 years

1.615

0.217

0.000

5.030

3.285

7.700

Body Mass Index < 22

0.440

0.114

0.000

1.552

1.241

1.943

Body Mass Index > 35

0.161

0.121

0.184

1.174

.926

1.489

Heart failure (NYHA IV): Symptoms at
rest

0.519

0.078

0.000

1.680

1.442

1.957

Myocardial infarction not more than 21
days in the past

0.405

0.073

0.000

1.500

1.299

1.732

Critical preoperative status

1.078

0.080

0.000

2.939

2.514

3.436

Pulmonary hypertension

0.475

0.119

0.000

1.608

1.273

2.030

Atrial fibrillation or other cardiac
d
 ysrhythmias

0.539

0.082

0.000

1.714

1.460

2.012

Left ventricular dysfunction < 30 %

0.986

0.088

0.000

2.681

2.255

3.188

Left ventricular dysfunction 30 – 50 %

0.542

0.074

0.000

1.719

1.488

1.986

Coronary angiography findings:
3
 ‑vessel disease

0.251

0.087

0.004

1.285

1.084

1.524

Revision surgery on heart/aorta

0.813

0.106

0.000

2.256

1.832

2.778

Insulin-dependent diabetes

0.238

0.080

0.003

1.268

1.085

1.483

Arterial vascular disease

0.472

0.066

0.000

1.603

1.408

1.824

Lung disease: COPD

0.396

0.082

0.000

1.486

1.266

1.744

Lung disease: Other

0.448

0.161

0.005

1.565

1.142

2.144

Neurological dysfunction

0.245

0.094

0.009

1.278

1.063

1.537

Preoperative renal replacement
therapy or preoperative creatinine level
> 2.3 mg/dl

0.829

0.104

0.000

2.291

1.869

2.808

Emergency

0.600

0.080

0.000

1.822

1.558

2.131

Constant

-5.843

0.113

0.000

Risk factor

p-Value

Odds ratio

95 % confidence interval

OR

for OR (lower limit | upper limit)

SD = Standard deviation
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Calculating risk-adjusted indicator values
In the next step, the number of expected events (E = expected),
e.g. deaths per hospital, are calculated and put in a ratio to the
number of events (O = observed) observed at this hospital. The
number of expected events (accounting for the risk structure of
the hospital) is produced from the added sum of event proba
bilities p across all patients at this hospital. The corresponding
expected and observed event rates are produced by dividing
the number of expected and/or observed events by the number
of patients at that hospital.
Lastly, to calculate the risk-adjusted outcome rates at the individual hospitals, the O/E ratio can be multiplied by the event
rate observed nationwide (OTotal). The risk-adjusted event rate
is an indicator that permits a between-hospital comparison.
This describes the result that would have been achieved if the
hospital had had the same patient structure as that observed
nationwide.

3. For what population
4. For what purpose

should the potential risk factors be adjusted?
It is crucial to select factors that the hospital itself cannot influence, e.g. all patient characteristics at the time of admission to
hospital. By contrast, variables that a hospital can indeed influence, such as the waiting period until surgery, for example, may
not be adjusted. Exactly these variables make up the quality
differences between hospitals; hence, here differences must be
preserved. Potential influencing variables on the patient level
can be divided into the following categories (Iezzoni, 2003):
1. Demographic factors (e.g. age, gender)
2. Clinical factors (e.g. co-morbidity)
3. Socio-economic factors (e.g. education)
4. Health-related behaviours (e.g. smoking)

Two examples from the clinical area “Isolated coronary surgery”
illustrate how the risk adjustment influences outcome rates
(here: death of the patient):
1. At hospital X, the observed mortality in patients with iso-

lated coronary surgery as primary surgery was 2.93 %. The
risk-adjusted mortality rate however was 3.91 %. The adjusted rate was higher because the patients at hospital X, on
average, had fewer of the risk factors listed in Table 2 than
a hospital whose patient structure matched the nationwide
“patient-mix” for isolated coronary surgery in Germany.
2. By contrast, an adjusted rate of 3.42 % was calculated for

hospital Y showing an observed mortality rate of 4.91 %. The
risk burden for the patients at hospital Y is higher than the
average burden for all patients across Germany. Therefore,
the observed mortality rate for this hospital must be adjusted
downward.

Looking forward: Further development of
risk adjustment
Adjustment variables
The proper choice of adjustment variables is indispensible for
an unbiased comparison of hospitals. By nature, it is n
 either
purposeful nor reasonable to use a homogeneous set of influencing variables for quality indicator adjustment. Rather,
specific influencing variables must be defined for each quality
indicator. Therefore, in order to further develop risk adjustment
methods, additional adjustment variables must be identified
specifically for each quality indicator as appropriate, and the
previously employed influencing variables tested to see if they
are suitable as adjustment variables. The influencing variables
should be selected primarily based on substantive criteria and
not solely guided by statistical criteria.
As a prerequisite for identifying and selecting the adjustment
variables relevant to the hypothesis, the following four questions should be answered first (Iezzoni 2003):
1. In relation to which quality indicator

5. Attitudes and preferences (e.g. with respect to general

health status or preferred quality of life)
The aim must be to achieve the most comprehensive risk
adjustment for quality indicators and to do so based on data the
collection of which entails a justifiable outlay. In this c ontext,
access to routine data collected by the statutory health insurance plays a key role because this allows us to account
for the major influencing variables. As Heller (2010) demonstrated, risk-adjusted analyses can be performed easily using
routine administrative data. However, the extent to which the
available data are suitable for the respective risk adjustment
must be e
 xamined more closely with respect to the situation
at hand. The further development of risk adjustment therefore
also means ensuring that the variables employed are uniformly
understood, reliably collected and reported and, also, valid
enough to be used for risk adjustment.

Small sample sizes
When comparing hospitals, quality indicators are used that are
often based on a collection of negative events, for instance,
patient deaths. These usually involve rare events, a fact that
can confound the statistics because small sample sizes prevent
statistically significant differences from being exposed. The
further development of risk adjustment therefore also involves
selecting those quality indicators that occur frequently enough
and that can be influenced by the quality of care.

Regression models
In order to achieve an unbiased between-hospital comparison, it is imperative that the relevant factors that the hospital cannot influence are taking duly into account. Previously,
logistic regression analysis, among others methods, was used
for this purpose. However, this method has several limitations.
For example, it does not take into account that patients from of
the same hospital are usually more homogenous than patients
from different hospitals (patient clustering). In the future,
robust methods such as multitier models shall be used in order
to account for such data dependency. These models adequately

2. Over what time frame
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describe both the patient level and the hospital level and can
thereby account for structural similarities of the data. The aim
of multi-tier analyses is to identify new adjustment variables,
among others, and check existing ones when appropriate.
When developing regression models, it is necessary to c onduct
examinations of the data before the actual modelling. This
includes describing individual risk factors and/or adjustment
variables (descriptive analyses) and their interrelationships
(multicollinearity), investigating the impact of individual observations as well as investigating datasets with missing values.
The latter, in particular, is important because between-hospital
comparisons will produce valid conclusions only if the data
which they are based on reliably describe the health care reality
existing within the hospitals compared. If the available data do
not adequately reflect the quality of care given at the hospital
compared, then the risk adjustment cannot ensure that analyses of the hospitals are unbiased either. The previous analyses
of quality indicators only accounted for cases with complete
data, whilst cases with missing data were excluded from the
analyses (complete cases analysis). These kinds of analyses are valid only under certain assumptions. In this context,
further development of risk adjustment will entail researching
the mechanisms for the lacking data and employing adequate
methods to deal with missing values.
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Introduction

The hospital-based Structured Quality Dialogue

The quality assurance procedure for inpatient treatment in
hospitals established in Germany since 2001 continuously

registers the quality of medical health care in selected clinical
areas. The aim of the quality assurance procedure, however, is
not only documentation of the level of health care on the federal, state and institution level, but also intervention if there is
an indication of insufficient quality of care.

Responsibilities

Thus, computational discrepancies in hospitals’ quality of care
are a reason for intervention: In the Structured Quality Dialogue, causes of statistically discrepant results are analysed to
ascertain whether improvement measures are required, and
where necessary to check their implementation.
Hospital-based Structured Quality Dialogue with hospitals is
the subject of the first section of this contribution. The presentation is based on the Directive of the Federal Joint Committee
on “Quality Assurance Measures in Hospitals” (QSKH-RL). The
description of the process sequences is in some places supplemented by results of the 2009 Structured Quality Dialogue (for
the year under report 2008).
In the second section, we change perspective: The focus shifts
from statistically discrepant results in hospitals to statistically
discrepant federal and state results for selected indicators. We
report on selected results of the “Summary on the reports from
the federal states pursuant to Section 15 (3) of the German
Directive on Quality Assurance Measures in Hospitals (QSKHRL)” of 8th April 2010 – this summary is hereinafter referred to
as the “Report from the federal states”.

In close cooperation with the affected hospitals, the State
Administrative Offices for Quality Assurance (LQS) and the

institution responsible at federal level (the AQUA Institute) take
the appropriate steps to clarify the causes of statistically discrepant results and rectify any quality deficiencies.
For this purpose, the Structured Quality Dialogue is implemented at d
 eferred intervals – in each instance taking place at
the end of the year under report, after data collection and data
analysis.
For the clinical areas of the direct procedure, overall responsibility for the Structured Quality Dialogue lies with the Sub-committee for Quality Assurance of the Federal Joint Committee,
and for the clinical areas covered by the indirect procedure it
lies with the Steering Committees of the federal states (QSKHRL, Section 14). Conduct of the dialogue with the hospitals is
incumbent on the LQS at state level and the AQUA Institute
at federal level. For preparation and implementation of the
dialogue measures, they appoint Expert Committees and working groups comprising independent experts (hereinafter referred to as working groups) for the individual clinical areas of
quality assurance. Conduct of the Structured Quality Dialogue
is in close cooperation with the working groups.
Figure 1 provides an overview of the responsibilities in the processing of the Structured Quality Dialogue. The cooperation of
the responsible bodies at state and federal level with their
groups of experts is indicated by black double arrows; blue
dashed double arrows represent the exchange of information
taking place between the providers of the Structured Quality
Dialogue and the healthcare providers affected.

Direct procedure

Indirect procedure

The Federal Joint Committee’s
Sub-committee for Quality Assurance

AQUA Institute

Expert Committees
and working groups

Steering Committee

LQS

Expert Committees
and working groups

Structured Quality Dialogue

Healthcare provider

Figure 1: Structured Quality Dialogue – participants and responsibilities
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Reference ranges and computational discrepancies
The trigger for the Structured Quality Dialogue is computational
discrepancies in hospitals’ quality of care that are identified
using quality indicators. How can “discrepant quality of care”
be objectivised?

60 %
10,190
50 %
40 %
6,623
30 %

Reference ranges and/or “standard ranges” have been defined
for most quality indicators. A hospital’s evaluated result regarding a quality indicator lies either within the relevant reference
range, meaning it is standard, or outside this range, making it
“computationally discrepant”. The position of a quality indicator value within or outside a reference range is thus the initial
assessment criterion used to ascertain whether a treatment
result meets a defined quality target.
Reference ranges for a quality indicator thus define the range
of acceptable quality of care within which a hospital’s results
can be categorised as being standard. Example: Regarding
(full) measurement of clinical stability criteria in patients with
community-acquired pneumonia, it was established that this
examination has to be performed in at least 95 % of patients
in a hospital (reference range: ≥ 95 %). Hospitals become discrepant – with regard to the aforementioned indicator – if no
measurement of clinical stability criteria is carried out in over
5 % of patients.
Sentinel event indicators occupy a special position; they record
very rare but all the more severe results. As a general rule, any
individual occurrence of these results is always categorised as
being discrepant (i.e. the reference range of a sentinel event
indicator exclusively covers the value zero). Every occurrence
thus requires a statement on the part of the hospital.
There are some quality indicators for which no reference ranges
are defined. Even though the hospital-based results for these
indicators can be used to comparatively assess a hospital’s
quality of treatment, the lack of a reference value makes it
impossible to categorise hospitals as being discrepant or stan
dard. Quality indicators without any reference range are thus
not directly considered in the Structured Quality Dialogue, but
they may be of interest as contextual information when interpreting discrepant results for a hospital.

Processing computational discrepancies
Computational discrepancies lead to initiation of the Structured
Quality Dialogue. The responsible bodies on the state and/or
federal level and their working groups initially have two options
at their disposal (QSKH-RL, Section 11):
1. To send a notice describing the situation to the affected

hospital
2. To request a statement

In addition to other criteria, the decision between the two
options depends on the degree of severity of the discrepancy. It
is also important whether a discrepancy is being ascertained for
the first time or whether the same discrepancy or a similar one
had occurred in the previous year under report. A statement must
be requested in the event of repeated discrepancies. Submission
of a statement is also mandatory if there is a sentinel event.

© 2010 AQUA Institute GmbH
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Figure 2: Processing of computational discrepancies in the year under
report 2008 (based on: n = 17,442 computational discrepancies)

Figure 2 shows that in the year under report 2008 a total of
17,442 computational discrepancies were processed.
nn In 6,623 cases (38 %) notices were sent to the hospitals

affected
nn Statements on 10,190 discrepancies (58.4 %) were

requested from the hospitals
A “one-case rule” (QSKH-RL, Section 10 (3)) was invoked with
regard to 523 computational discrepancies (3 % of all discrepancies). This states that the Structured Quality Dialogue can be
omitted if a discrepancy is created by only one case per quality
indicator.
The Structured Quality Dialogue was also omitted regarding the
106 discrepancies (0.6 %) to which other exceptional circumstances applied (e.g. concerning quality indicator sets defined
at state level). The aforementioned exceptional circumstances
appear in Figure 2 under “Other”.
To sum up, it can be stated that 17,442 computational discrepancies were processed in the Structured Quality Dialogue 2009
for the year under report 2008. A statement from the a
 ffected
healthcare provider was requested for just under two-thirds of
the computational discrepancies identified. 38 % of the computational discrepancies led to notices being sent to the healthcare provider. Notices should be acknowledged and complied
with. No statement is required from the affected hospital – the
Structured Quality Dialogue is concluded.

Analysis of healthcare providers’ statements
The most important part of the Structured Quality Dialogue is
requesting and assessing hospitals’ statements on computational discrepancies. The statements submitted are analysed by
the administrative offices and their working groups to ascertain whether the computational discrepancies were caused by
qualitative health care deficiencies or whether there are other
reasons, e.g. unavoidable complications. Figure 3 shows the
results of this analysis for the year under report 2008.
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50 %
40 %

4,235

4,053

30 %
20 %
1,720

ments (39.8 %) were also categorised as “non-discrepant”.
However, the underlying computational discrepancies will be
subjected to a follow-up procedure, i.e. the affected hospitals
will be under special observation in the following year. A followup procedure is considered if despite the statement not eliminating all doubt about possible quality deficiencies, the existing
“indices” do not justify any of the further measures such as a
meeting or a walking inspection.

10 %
182
0%

Without
classification/Other

Standard

Standard/
follow-up

Qualitatively
discrepant

Figure 3: Assessment of statements by hospitals in the year under
report 2008 (based on: n = 10,190 statements)

4,235 computational discrepancies (= 41.6 % of all 10,190 discrepancies for which statements were requested) were categorised as “standard” after the statements had been checked. In
these cases hospitals were able to give plausible reasons for
discrepant results, e.g. the special risk profile of the patients
affected or unavoidable complications. A further 4,053 state-

182 hospital-statement analyses (1.8 %) (initially) remained
without any conclusive result (category “Without classification/
other”). This applies, for example, to statements that have not
yet been fully analysed at the time of the report.
11,720 computational discrepancies were evaluated as “qualitatively discrepant” (16.9 % of the discrepancies for which
statements were requested). In these cases the administrative
offices’ working groups assessed that underlying actual supply shortages or serious documentation errors in the affected
hospitals accounted for the discrepancies. In these cases the
Structured Quality Dialogue provides for additional intervention
options to support improvement measures in the hospitals.

Table 1: Proportion of qualitative discrepancies in requested statements, by clinical area
Modules
Indirect

Statements
requested

Clinical areas 2008
Community-acquired pneumonia

Number

Proportion

19.1 %

2,062

394

Cholecystectomy

904

82

9.1 %

Nursing: Decubitus prophylaxis

233

26

11.2 %

Obstetrics

614

121

19.7 %

Gynaecological surgery

643

104

16.2 %

Replacement of pacemaker generator/battery

272

48

17.6 %

Pacemaker implantation

948

104

11.0 %

Pacemaker revision/system replacement/removal

408

55

13.5 %

Hip replacement – primary implantation

784

170

21.7 %

Hip replacement – revision and component exchange

441

32

7.3 %

Femoral fracture near the hip joint

604

77

12.7 %

Carotid artery reconstruction

196

25

12.8 %

Total knee replacement – primary implantation

421

102

24.2 %

81

5

6.2 %

Knee replacement – revision and component exchange
Coronary angiography and percutaneous coronary intervention (PCI)

302

45

14.9 %

1,122

315

28.1 %

10,035

1,705

17.0 %

7

1

14.3 %

24

5

20.8 %

7

2

28.6 %

Coronary surgery, isolated

16

3

18.8 %

Liver transplantation

23

1

4.3 %

Living liver donation

5

0

0.0 %

Kidney transplants

25

0

0.0 %

Living kidney donation

24

0

0.0 %

7

3

42.9 %

17

0

0.0 %

Breast surgery
Subtotal
Direct

Qualitative discrepancies

Aortic valve surgery, catheter supported
Heart transplantation
Combined coronary and aortic valve surgery

Lung and heart-lung transplantation
Pancreas and pancreas-kidney transplants
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Subtotal

155

15

9.7 %

Total

10,190

1,720

16.9 %
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Statements and further measures in the Structured
Quality Dialogue
Statements submitted by the hospitals are to be closely
scrutinised pursuant to Section 12 (1) QSKH-RL to check

whether the services registered in the year under scrutiny

achieved the level of professional quality and were properly
documented.
If a hospital’s statement regarding a qualitative discrepancy
is deemed a plausible explanation for the computational discrepancy not implying quality deficiencies or if, in the event of
a computational discrepancy categorisable as a genuine quality deficiency, it is clear that suitable measures to improve the
quality of treatment have already been initiated on site, then
the hospital will be informed of this. The Structured Quality Dialogue on the discrepancy in question is thereby concluded.
But if, even after the statement has been reviewed, doubts
remain concerning the quality of treatment or of appropriate
improvement measures, the administrative offices and/or
working groups can convene a meeting (usually at the administrative office) or a walking inspection of the hospital (QSKH-RL,
Section 12).
nn The walking inspection of a hospital serves to review pos-

sible quality deficiencies on site. Following the walking
inspection a meeting takes place regarding the results of
the on-site review.

nn The meeting (in the administrative office or hospital follow-

ing a walking inspection) serves to clarify any doubts about
the quality of treatment. It is also of an advisory nature. If
possible the jointly recognised need for improvement should
be documented by means of a written agreement on targets.
If concrete measures are agreed, an appropriate deadline for
their implementation is to be set.
Statements, meetings or walking inspections can thus lead to
the conclusion of the Structured Quality Dialogue.
If a hospital fails to cooperate with the responsible bodies on
the federal or state level, the hospital is to be reported to the
Sub-committee for Quality Assurance of the Federal Joint Committee or the Steering Committee at state level as the responsible body (QSKH-RL, Section 13 (3)). This report takes place if
nn a hospital unjustifiably refuses to make statements, attend

meetings, allow walking inspections to be carried out or
conclude agreements on targets, or
nn a hospital does not meet the obligations stipulated by

an agreement on targets within the deadline without any
reasonable grounds.
The committee responsible deliberates and makes resolutions
regarding the further procedure, including the publication of information.

Overview of the Structured Quality Dialogue
Figure 4 shows the possible courses for the Structured Quality
Dialogue between the starting point “Detection of the computational 
discrepancy” and the end points “Conclusion of the

Structured Quality Dialogue” and “Deliberation in the responsible committees”.

Computational discrepancy

Note

Request for a statement

Statement

Accepted

Not accepted

Accepted

Meeting

Walking inspection
Not accepted

Conclusion of the Structured Quality Dialogue

Deliberation in the Federal Joint Committee
sub-committee or Steering Committee

Figure 4: Structured Quality Dialogue – participants and responsibilities
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Conclusion
Conduct of the Structured Quality Dialogue entails a lot of time
and effort for everyone involved. In 2008:
nn 17,442 computational discrepancies were determined
nn 10,190 statements were requested (for 58.4 % of the com-

putational discrepancies)
nn 1,720 qualitative discrepancies were ascertained (= genuine

quality deficiencies, 9.9 % of the computational discrepancies, 16.9 % of the requested statements)
Since Structured Quality Dialogues take a lot of time and effort it is obviously reasonable to seek solutions for optimisation.
One approach would be to examine the relation between the
genuine quality deficiencies determined through the procedure
and the total number of computational discrepancies – a ratio of
1 to 10, and thus not an especially high “hit rate” (specificity).
However, it must be taken into consideration that computational
discrepancies that do not immediately lead to the detection
of quality deficiencies may also provide important knowledge
regarding improvement of quality assurance processes, as
explained in the following section.

Cross-instituational results of the Structured
Quality Dialogue for the year under report
2008
For their area of responsibility – the clinical areas of the indirect
procedure – the State Administrative Offices for quality assurance have presented a summary of the results of the Structured
Quality Dialogue 20091.
The report from the federal states initially analyses the q
 uality
indicators with a particular need for action. According to this,
federal- and state level endeavours beyond the measures
planned as part of the Structured Quality Dialogue are deemed
vital to the attainment of sustainable improvements in quality of
care. In the report from the federal states 18 indicators with a
particular need for action are checked to see
nn whether the federal results for these indicators were within

or outside the reference ranges.
nn how many state results were outside the reference ranges.

It transpires that for 11 indicators with a particular need for
action, the federal results and/or more than one state result
were outside the reference range.
A further analytical step includes the consideration of 6 further
indicators (not with any particular need for action) for which
deviations of the state results from the reference value were
observed especially frequently. In this group of indicators, the
federal result and additionally between 9 and 16 state results
were outside the federal reference range.

based on the results of the Structured Quality Dialogue held
on the indicators. Before addressing the relevant results, we
must mention a further important result of the analysis: Positive
trends at federal level were observed for 13 of the total of 24
indicators investigated. The Report from the federal states also
states the following: “No significant worsening is […] detecta
ble in any federal state or for any single indicator” (Report from
the federal states, page 2).
Although positive developments towards the respective quality
targets defined are noted for a number of indicators, it must
be mentioned that in the year under report 2008 the results
often did not meet the requirements defined on the basis of the
reference ranges. The results of the Structured Quality Dialogue
clarify, however, that in addition to detected quality deficiencies
in the respective clinical areas, further factors must be taken
into consideration as causes of statistically discrepant results:
nn Methodological problems in defining and calculating

indicators: Pacemaker revision/system replacement/
removal (indication for revision); primary implantation of hip
replacements (indication, postoperative range of motion);
community-acquired pneumonia (adjustment for diagnostics/therapy in risk classes 2 and 3)
nn Inappropriate determination of reference ranges:

 acemaker revision/removal (indication for revision); hip
P
replacement revision (implant malposition, implant dislocation or fracture); community acquired pneumonia (review of
diagnosis/therapy)
nn Non-consideration of a changed trigger system in the

QA filter software: Cholecystectomy (mortality)
nn Incorrect registration of the ASA classification:

Cholecystectomy (mortality)
nn Documentation errors: Primary implantation of hip

replacements (indication, postoperative range of motion);
breast surgery (stipulation of the safety margin in mastectomy)
As can be seen, the cross-institutional results of the Structured
Quality Dialogue also clarify that computational discrepancies
do not automatically imply quality deficiencies. Methodological
problems connected with operationalisation of the respective
quality indicators, documentation problems and methodological data collection deficiencies are often the cause of computational discrepancies. It transpires that the Structured Quali
ty Dialogue is not only beneficial for identifying and rectifying
deficiencies in inpatient health care, but that it also allows identification and implementation of approaches regarding further
optimisation of the quality assurance procedure. The need for
action is thus twofold:
1. Improvement in quality of care/elimination of quality

deficiencies
2. Methodological quality assurance improvements: more

Are these statistically discrepantresults evidence of inclusive and
comprehensive deficiencies in quality ofcare in the affected clinical
areas? The Report from the federal states answers this question
1

precise definition of indicators, elimination of sources of
error in data collection and case documentation.

“Summary on the reports from the federal states pursuant to Section 15 (3) of the
German Directive on Quality Assurance Measures in Hospitals (QSKH-RL)” of 8th April
2010 – described in the text as report from the federal states.
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Perspectives
The cross-institutional results of the Structured Quality Dialogue also show that this procedure allows reliable recognition
and processing of quality deficiencies in inpatient health care.
However, the low specificity of the procedure again becomes
visible: A relatively small number of actual quality deficiencies
is juxtaposed against a large quantity of actual computational
discrepancies.
A sensible further development of the procedure is an increase
in the hit rate: The overall number of ascertained computational
discrepancies should decrease, whilst the remaining computational discrepancies should contribute towards detection of
quality deficiencies with a higher probability.
Useful information on how this optimisation can be implemented
is to be derived from the Report from the federal states,
including:
nn Improvements in data collection and documentation
nn Improvements in operationalisation of quality indicators
nn Revision of reference ranges
nn Instead of determining discrepancies using individual quali

ty indicators, consideration of aggregate quality indicators
that belong together (QI sets)
nn Use of statistical methods for identifying multiple discrep-

ancies
The AQUA Institute is keen to further develop the Structured
Quality Dialogue in close cooperation with all participants.
Our thanks to Dr. H.-G. Huber (Quality Assurance North Rhine/Westphalia) and
Dr. B. Misselwitz (Quality Assurance Administrative Office of Hesse) for their important
notes on the manuscript of this contribution.
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Björn Broge, Dr. Jörg Eckardt

Task and objectives

Description of commissioned activities

With respect to stipulation of standards for quality assurance in
inpatient and SHI accredited physician services in Germany, the
following stakeholders are to be differentiated:

The methods paper of which a finalised version was created
on 30th June 2010 is the conceptual basis for work for the
AQUA Institute and its external cooperating partners. It des
cribes, among others, how quality indicators for cross-sectoral
measurement of quality of care will in future be developed, and
it gives reasons for the steps chosen. The transparent representation of basic working methods furthermore allows a public
discussion of structured further development of quality assurance. The methods paper thus represents not a static but a dynamic concept, which will be correspondingly adapted in pace
with new findings and new research results. The plan is to carry
out an update every two years.

nn Legislators
nn The Federal Joint Committee as the self-governing body for

doctors, dentists, psychotherapists and statutory healthinsurance companies
nn Self-governing bodies (e.g. Medical Council, SHI accredited

physicians Association)
Insofar as the regulatory areas of the Federal Joint Committee
are affected, on 1st September 2009 the AQUA Institute took
over the tasks of the professionally independent institution
pursuant to Section 137a of the German Social Code Book V
(SGB V). This was preceded by a Europe-wide call for tenders in
the period from September 2007 to August 2009. Pursuant to
Section 137a(2) of the German Social Code Book V, the c ontract
in particular comprises the following core responsibilities:
nn Measuring and presenting the quality of care for existing

procedures and, as far as possible, cross-sectoral development of coordinated indicators and instruments for the
preparation of new procedures
nn Development of the necessary documentation for the cross-

institutional quality assurance, taking into consideration the
principle of data economy
nn Participation in implementation of cross-institutional quali

In addition to the provision of development services, the AQUA
Institute is also involved in implementing quality assurance. The
existing procedures for external comparative quality assurance
in the inpatient sector are included here – procedures for which
since 1st January 2010 the AQUA Institute has taken over the
tasks of the Bundesgeschäftsstelle Qualitätssicherung (BQS).
Essential structures and process sequences in inpatient quali
ty assurance were established by the Federal Joint Committee
in the German Directive on Quality Assurance Measures in
Hospitals (QSKH-RL). Analogously, the Federal Joint Committee
also recently decided on a directive for cross-sectoral quality
assurance. Alongside the methods paper, these directives on
quality assurance supplement the basis for the AQUA Institute’s
work (see Figure 1).

ty assurance and, if necessary, inclusion of relevant further
hospitals
nn Publication of the results of quality assurance measures in

an appropriate manner and in a form comprehensible to the
general public

Federal Joint Committee

Contract

Accepted

Methods paper
(prepared by the
AQUA Institute)

Prepared

Directive for
cross-sectoral QA

Adapted

Directive for
inpatient QA
("QSHK-RL")

AQUA Institute
Figure 1: Basis of the AQUA Institute’s work
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AQUA Institute

Federal Joint Committee

AQUA – Institute for Applied Quality Improvement and Research
in Health Care is an independent and neutral service provider.
The institute was founded in Göttingen, Germany, in the year
1995. With a stronghold in science, the AQUA Institute speciali
ses in quality improvement projects in the health sector. Some
key services the institute provides – alongside the development
of a data-driven quality management system – include support of quality circles in medicine, evaluating new care models,
developing and implementing quality indicators and patient
surveys. Since the end of 2009, the AQUA Institute has been
setting up a nation-wide and cross-sectoral quality assurance
programme for the health sector pursuant to Section 137a of the
German Social Code Book V (SGB V) as commissioned by the
Federal Joint Committee.

The Federal Joint Committee is the supreme decision-making
body of the joint self-governing bodies formed by the national
associations of doctors and dentists, psychotherapists, the German Hospital Federation and the federal associations of health
insurance funds in Germany. By issuing directives, the Federal
Joint Committee lays down the medical care services to be reimbursed by the statutory health insurance companies. In addition, it passes resolutions on quality assurance measures for the
inpatient and outpatient sectors of the health care system. The
Federal Joint Committee was established on January 1st, 2004
as mandated by the law reforming the statutory health insurance
(GMG). It assumes and unifies the tasks of the different committees of mutual self-government that had been active heretofore.
Although legally the Federal Joint Committee reports the Federal
Ministry of Health, it is not a subordinate authority. The legal
basis for the work of the Federal Joint Committee is laid down in
the German Social Code Book V (SGB V).

External quality assurance of inpatients
Since January 2010, the AQUA Institute has been supervising
the current 30 clinical areas of external quality assurance
of inpatients (Table 1). The clinical area neonatology and the
three clinical areas involving defibrillators, however, have only
been documented from the beginning of 2010, thus no results
concerning them can be presented here. For the remaining
26 clinical areas the AQUA Institute has initially created “federal
results”, whereby the area “Aortic valve surgery, isolated” for
the first time represents not only conventional replacement of
aortic valves but also catheter-supported replacement.
The present German Hospital Quality Report includes a description of all the procedures in the year under report subject to
mandatory documentation. On the individual-procedure level,
in addition to an overview of the results regarding all quality
indicators at patient and hospital level, there are detailed pre
sentations of specific indicators that are of particular interest
by virtue of the comments made by the Federal Expert Committees. In particular with regard to the present quality report,
there is an attempt to make the content easier to read for an
interested general public.

For clinical areas with small sample sizes for which evaluation
on the state level has no power, these tasks will be carried out
by the AQUA Institute (direct procedures). For all other clinical
areas (indirect procedures), these tasks will be implemented
on the state level by the State Administrative Offices for quali
ty assurance (see Table 2) and the results will be reported to
the AQUA Institute. Preparation of implementation of the
quality a
 ssurance procedure takes place in close coordination
between the federal and state levels within various working
groups (State Working Group, data validation project group,
representatives of Regional Expert Committees in the Federal
Expert Committees).
The Federal Expert Committees of the AQUA Institute are advisory expert groups within the procedures of inpatient quality
assurance. They comprise experts appointed by the funding
agencies of the Federal Joint Committee and the AQUA Institute. As this is a procedure specific to the inpatient sector, the
appointing organisations include:
nn The German Hospitals Association (Deutsche Krankenhaus-

gesellschaft)

On the individual-procedure level, the federal results contain uncommented presentations of the results of all quality indicators
with their main and secondary indicators. Each of these reports
also contains a “basic assessment” with descriptive statistics.
The federal results are being published on the Internet at www.
sqg.de after acknowledgement by the Federal Joint Committee.
They constitute an essential basis for the AQUA Institute’s and
Federal Expert Committees’ commentary on the results.

nn Central Association, Association of Statutory Health Insu

In addition to data receipt and preparation of reports on the
federal and/or state level, implementation of the quality assurance procedure comprises further tasks. These include:

The Federal Expert Committees advise the AQUA Institute,
particularly on evaluation of data analysis, update requirements
and evaluation of implemented quality improvement measures.
They are set up specific to area and topic, and can embrace seve
ral procedures and/or clinical areas if the topics go together.

nn Preparation of feedback reports for the participating hospitals

rance Companies (Spitzenverband Bund der Krankenkassen)
nn Patient advocates pursuant to Section 140 f of the German

Social Code Book V (SGB V)
nn The German Medical Council (Bundesärztekammer)
nn The German Nursing Council (Deutscher Pflegerat)

nn Conduct of the Structured Quality Dialogue (see page 150)
nn Implementation of the data-validation procedure (see

page 142)

© 2010 AQUA Institute GmbH

German Hospital Quality Report 2009

158

Background

Implementing external quality assurance

Table 1: Clinical areas of inpatient quality assurance (30 procedures, status as per: 2010)
Clinical area

Module
Direct

Aortic valve surgery, isolated

n

Combined coronary and aortic valve surgery

n

Coronary surgery, isolated

n

Heart transplantation

n

Lung and heart-lung transplantation

n

Liver transplantation

n

Living liver donation

n

Kidney transplantation

n

Living kidney donation

n

Pancreas and pancreas-kidney transplantation

n

Indirect

Federal Expert Committee

Heart surgery

Heart and lung transplantation
6:

Liver transplantation

Kidney and pancreas
transplantation

Cholecystectomy

n

Abdominal surgery

Carotid artery reconstruction

n

Vascular surgery

Community-acquired pneumonia

n

Pneumonia

Replacement of pacemaker generator/battery

n

Pacemaker implantation

n

Pacemaker revision/system replacement/removal

n

Implantable defibrillators – implantation

n

Implantable defibrillators – battery replacements

n

Implantable defibrillators – revision/system replacement/
removal

n

Coronary angiography and percutaneous coronary intervention (PCI)

n

Obstetrics

n

Neonatology

n

Gynaecological surgery

n

Gynaecology

Breast surgery

n

Breast surgery

Hip replacement – primary implantation

n

Hip replacement – revision and component exchange

n

Femoral fractures near the hip joint

n

Total knee replacement – primary implantation

n

Knee replacement – revision and component exchange

n

Nursing: Decubitus prophylaxis

n

Pacemakers

Cardiology

Perinatal medicine

German Hospital Quality Report 2009 
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External cross-sectoral quality assurance
In Section 137a of the German Social Code Book V, the legislators stipulate that all new developments of quality assurance
procedures in the future be planned on a cross-sectoral basis.
They thus take into account that patients usually are treated
by different healthcare providers throughout the course of their
disease (treatment path). Moreover, with ever shorter lengths
of inpatient stay, the final outcome of treatment at the time of
discharge can hardly be conclusively determined. And, in addition, it is currently rarely possible to gather data after, for
example, one year (follow-up). Improved coordination between
the different hospitals participating in treatment is intended to
give patients additional benefits.
At the end of November 2009, the Federal Joint Committee
selected the following from a number of topics, and commissioned the AQUA Institute with development of indicators, instruments and the necessary documentation for the year 2010:

nn Colorectal carcinoma
nn Cataract (age-related clouding of the lens of the eye)
nn Conisation (removal of tissue from the cervix)
nn Percutaneous transluminal coronary angioplasty (PTCA),

i.e. using a balloon to expand coronary vessels
The Institute has issued a request for tenders inviting experts to
apply to work on a panel that develops indicators, instruments
and the related documents necessary. At the end of June 2010,
a concept in the form of a preliminary report was submitted
to the Federal Joint Committee for the first three procedures.
For all participants, the development work is as exciting as it is
challenging, because in many areas new territory is being explored (e.g. with regard to the abstracting of data on various
healthcare providers and use of routine data).

Table 2: State Administrative Offices for Quality Assurance (LQS)
Federal state

State Administrative Office

Website/URL

Baden-Wuerttemberg

GeQiK – Administrative Office for Quality Assurance at Hospitals of the
non-profit “Baden-Wuerttemberg Hospital Federation”

www.geqik.de

Bavaria

BAQ – Administrative Office for Quality Assurance in Inpatient Care of
the non-profit “Bavarian Hospital Federation”

www.baq-bayern.de

Berlin

Berlin Quality Bureau

www.aerztekammer-berlin.de

Brandenburg

Brandenburg State Administrative Office for Quality Assurance of the
State Medical Council of Brandenburg

www.lqs-bb.de

Bremen

Bremen Quality Bureau

www.hbkg.de

Hamburg

EQS – External Quality Assurance of Hamburg

www.eqs.de

Hessen

GQH – Quality Assurance Administrative Office of the non-profit
“ Hessian Hospital Federation”

www.gqhnet.de

Mecklenburg-West
P
 omerania

Quality Assurance Administrative Office of the non-profit
“Mecklenburg-West Pomerania Hospital Federation”

www.kgmv.de

Lower Saxony

Quality Assurance Project Administrative Office of the non-profit
“Lower Saxony Hospital Federation”

www.nkgev.de

North Rhine-Westphalia

North Rhine-Westphalia Quality Assurance Administrative Office,
North Rhine Regional Administrative Office

www.qs-nrw.de

North Rhine-Westphalia

North Rhine-Westphalia Quality Assurance Administrative Office,
Westphalia-Lippe Regional Administrative Office

www.qs-nrw.de

Rhineland-Palatinate

SQMed Ltd. Rhineland-Palatinate Quality Assurance
Administrative Office

www.sqmed.de

Saarland

Saarland Quality Bureau c/o the non-profit
“Saarland Hospital Federation”

www.skgev.de

Saxony

Quality Assurance Project Administrative Office of
the Saxony State Medical Council

www.slaek.de

Saxony-Anhalt

Quality Assurance Project Administrative Office of
the Saxony-Anhalt State Medical Council

www.aeksa.de

Schleswig-Holstein

Quality Assurance Project Administrative Office non-profit
“Schleswig-Holstein Hospital Federation”

www.kgsh.de

Thuringia

Quality Assurance Project Administrative Office of
the Thuringian State Medical Council

www.laek-thueringen.de
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