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Minimum surgery volumes in hospitals: Are the
outcomes better in hospitals that do more operations?

There may be advantages to having surgery for a total knee
replacement, for example, in a hospital with a higher
volume of this operation. However, setting specific
minimum volumes for operations in German hospitals is not
simple.
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There may be advantages to having surgery for a total
knee replacement, for example, in a hospital with a higher
volume of this operation. However, setting specific
minimum volumes for operations in German hospitals is
not simple.

In the last three decades many researchers have addressed
the topic of whether or not there is an association or link
between the number of operations and the quality of the
outcomes. The idea seems logical: practice makes perfect,
as the saying goes. It is therefore theoretically possible that
patients in hospitals where surgery is done more often
could do better than in hospitals with little experience. This
does not mean that increasing the volume of surgery in a
particular hospital would automatically lead to better
outcomes.

Minimum volumes for some types of operations have been
set in Germany since the beginning of 2004. The
operations include, for example, liver and kidney
transplantation, some complex procedures on the pancreas,
and total knee replacement. The aim of setting these
minimum volumes is to ensure and improve quality.

There are still unanswered questions about a range of
operations. How much practice does a surgeon need? Are
10 operations a year enough, or does it need to be 100? Is
there some point at which overload becomes a problem?

What's more, introducing minimum volumes for surgery
can also have disadvantages, which can be important if
there are no proven benefits. For example, hospitals that do
not do the minimum number of procedures are not then
allowed to offer the service. Patients might then have to
travel further if their local hospital cannot do the operation
any more.

Researchers from the German Institute for Quality and
Efficiency in Health Care (IQWiG) studied whether or not
there was evidence of an association between the number
of operations and the quality of outcomes for four
procedures. For percutaneous coronary angioplasty (PTCA
or balloon angioplasty) and surgery for abdominal aortic
aneurysm they analysed the international medical
literature. For another two operations, total knee
replacement and coronary artery bypass, they analysed
data on outcomes in German hospitals. German hospitals
have had to release that data since 2004. The hospitals
prepare and release these data themselves, so the quality of
the data is not completely clear to external researchers.

Balloon angioplasty (PTCA): This procedure is often used
for coronary artery disease or heart attack. It involves
inserting a catheter (long thin tube) and using a balloon at
the tip to slowly widen out the artery. This can improve
the flow of blood through the artery. For some years a
stent (small metal device) has then been left in the artery,
which is meant to prevent the artery closing up again.

For PTCA the researchers found that when the volume of
PTCA was higher in a hospital, the mortality was lower
for people who had just had a heart attack. There might
be a reduction in mortality and bypass operations if both
the doctor and the hospital are doing larger numbers of
PTCAs. However, for planned PTCA when the person has
not just had a heart attack, there is still no clear answer.

Abdominal aortic aneurysm: This condition involves an
aneurysm (bulge) that can develop if there is a weak spot
in the aorta (large blood vessel) in the abdomen. The
biggest concern is that this aneurysm could burst, which
could lead to dangerous internal bleeding.

There are two types of operations for this condition: one
is a conventional open surgery, in which the abdomen is
opened with a large incision. In a newer procedure a
stent is inserted to stabilise the weak area.

For operations on abdominal aortic aneurysms, the
researchers looked first at mortality after the operation.
The analysis showed that on average, fewer patients died
in hospitals that did more operations in comparison with
those that did less. However setting a minimum volume
for the procedure was still not possible, because the
results came from studies in hospitals outside Germany. It
was not possible to see, for example, how serious the
aneurysms were or how often the patients also had other
health problems. The studies only looked at the older,
open type of abdominal operation and not the newer type
of surgery.

Total knee replacement: In this procedure a knee that
has been damaged by arthritis or injury is replaced with
an artificial joint.

In the case of knee replacements, the researchers did
establish a link between the number of operations and the
quality of outcomes. With knee replacement, the
researchers considered how many patients did not have
enough mobility or movement in their knee after the
operation. They also looked at the rate of infection.
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In terms of knee mobility, there was not enough evidence
to set a specific minimum volume for the operation. The
risk of having knee movement problems at first reduced as
the number of operations rose, but once a hospital was
doing more than 500 operations a year, the risk of
problems started to rise.

The analysis of outcomes for infections had different
results: as the rate of knee replacements increased, there
was a very small reduction in infections. These conflicting
results made it difficult for the researchers to set a specific
minimum volume for knee replacement.

Coronary artery bypass (CABG): When a person has
coronary artery disease, it means that there has been a
narrowing or blockage in the major blood vessel in the
heart, which reduces the amount of blood flow to parts of
the heart. In a bypass operation, surgeons use a piece of
blood vessel from somewhere else in the body, such as a
leg, to sew in a kind of bridge across the blockage. That
bridge is called the bypass. The aim is to ensure that the
heart keeps getting enough blood.

The IQWiG researchers found no association between the
volume of surgery and the quality of outcomes of a bypass
operation. All the German hospitals reported doing at least
166 bypass operations a year.

Author: German Institute for Quality and Efficiency in
Health Care (IQWiG)

Note

This health information is a summary of a scientific report
published by IQWiG. It is not an assessment of the right to
have health care services reimbursed by statutory health
insurance funds in Germany. By law, decisions about the
reimbursement of diagnostic and therapeutic procedures
can only be made by the German Federal Joint Committee
(G-BA). The Federal Joint Committee takes IQWiG reports
into consideration in its decision-making process. You can
find information about the decisions of the German Federal
Joint Committee on its English-language website,
www.english.g-ba.de (URL: http://www.english.g-ba.de/) .
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Glossary

evidence

Evidence is what we call scientific proof from
well-conducted, good-quality scientific trials that have
been carefully designed to answer specific questions.
Depending on the types of questions, different scientific
research methods (types of study) are most appropriate to
find reliable answers to these questions. Randomized
controlled trials (RCTs), for example, are the best way to get
reliable evidence on the effectiveness of medical treatments
(interventions). This type of study, however, is not the best
form of evidence for all possible questions, and does not
provide the best answers to all kinds of questions, either.
Epidemiological studies, for example, are very suitable for
establishing well-founded proof for the spreading of a
disease in the population.

infection

In medicine, we speak of an infection when a person has
caught a germ (an infectious agent). This germ can be a
bacterium, a virus, a fungus or a worm. The germ
multiplies and then either spreads throughout the body or
only attacks one particular organ. As long as there are no
signs of a disease, this is called an asymptomatic infection.
When the body shows a reaction to the germ in the form of
symptoms, this is called a symptomatic infection (an
infectious disease). The period between the moment the
germs enter the body and the moment the first symptoms of
the disease appear, is called the incubation period. It may
last a few hours or days, or even many years. An infection
does not necessarily have to lead to the onset of a disease.

pancreas

The pancreas is 12 to 18 cmlong and lies in a horizontal
position in the upper abdomen below the stomach. It
produces a digestive juice with digestive enzymes in it,
which is released into a duct inside the pancreas. This duct
then leads into the intestine. There the enzymes help to
break down fat, for example. The pancreas also contains
the islets of Langerhans with different cells that produce
hormones for the metabolism. Unlike the enzymes, the
hormones are not released into the intestine, but into the
blood. Alpha cells produce Glucagon, beta cells produce
insulin and delta cells somatostatin. These are the three
most important hormones for regulating glucose
metabolism.
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The German Institute for Quality and Efficiency in Health Care (IQWiG) 

The German Institute for Quality and Efficiency in Health Care (IQWiG) was established by 
legislation to provide evaluations of the effectiveness, quality and efficiency of healthcare 
services. This includes the assessment of medicines as well as the publication of health infor-
mation for consumers and patients. 

Evidence basis of our health information 

Our information is based primarily on systematic reviews of the effects of health care. Syste-
matic reviews are necessary to gain an objective picture of health care. In order to do this, a 
clear question is formulated. Researchers then find all the relevant studies that could answer 
this question. They then evaluate those studies. 

You can find a list of the evidence and other scientific literature on which this information is 
based at www.informedhealthonline.org 

Disclaimer 

This information was prepared and published by the German Institute for Quality and Efficien-
cy in Health Care (IQWiG). It is based on the evidence and other scientific literature available 
at the time of publication. The information is intended for the use of patients in Germany. It is 
not intended to for use to diagnose illnesses and the information is not intended to substitute 
for medical advice. 
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