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Summary
The quality of surgery is directly dependent on the quan-
tity, more specifically, on the number of operations per-
formed at a given hospital as well as on the designated
surgeon. This fact is supported by numerous studies and
meta-analyses that will be presented in the following
text. Most of the convincing data for complex procedures
can be obtained from visceral (upper and lower gastroin-
testinal) surgery studies. Mortality of large oncological
procedures, such as esophageal or pancreatic surgery,
can be reduced by 50% if a certain number of interven-
tions are guaranteed per year. Centralizing these opera-
tions performed by specialized surgeons is the key to
success. This also ensures that the minimum volume
amounts within a given hospital are well above the re-
quired levels, thus enabling to teach the necessary exper-
tise step by step. The obligatory ‘learning curve’ for com-
plex interventions cannot be completed within the frame-
work of reference figures during residency training. To-
gether, surgeons and their respective societies have
introduced a proposal for efficient case-oriented central-
ized surgery. Whether ‘we are there yet’ in surgery will
depend in the end on how these efforts will be incorpo-
rated into administrative requirements and the guidelines
that will then be implemented across the board.
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Introduction

For 12 years, there has been a minimum quantity regulation
(Mm-R) in Germany for certain elective services. Many hospitals
still fail to meet these targets and still maintain their patient care
offer in this area. However, mortality in hospitals that do not com-
ply with the Mm-R is clearly higher; a strict implementation of the
Mm-R and a further specialization of hospitals for certain elective
interventions could clearly improve quality of care with fewer com-
plications and deaths [1, 2]. The question posed in the title would
therefore be clearly rejected. In order to illustrate further need for
action, the following points will be addressed in the following lit-
erature with reference to scientific data:

- Volume-outcome relationships in surgery
- Surgical oncology
- Bariatric surgery
- Volume-outcome relationships in other procedures
- Minimum volume standards in residency (education in surgery)
- Operation catalogs with reference numbers as minimum
numbers
- Surgery is more than operating
- Minimum quantity regulation pursuant to § 136b paragraph 1
sentence 1 no. 2 SGB V
- ‘Failure to rescue’: The handling of complications is important
- Specialization and center formation
- Certification criteria for surgical societies
- Competence Center, Reference Center, and Center of Excel-
lence
- Conclusion

Volume-Outcome Relationships in Surgery

A link between high volume and good quality is empirically well
documented. Luft et al. [3] set up a ‘volume-outcome hypothesis’
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Fig. 2. Significantly lower readmission rates
within 30 days postoperatively in high-volume 2
versus low-volume hospitals (aortocoronary
bypass, lung resection, abdominal aortic aneurysm
endovascular and open, colon resection, hip
replacement) (modified from [15]).

for the first time in 1979 and thus pointed out that case numbers
and quality of results in medicine correlate. The surgical subjects
or procedures are overrepresented here. The most comprehensive
and validated data regarding their effects on patient care are avail-
able for visceral surgery (surgical oncology, colorectal, hepatobil-
iary and pancreatic as well as upper gastrointestinal surgery) and
especially for oncological surgery.

Surgical Oncology

In the fundamental work of the group of John Birkmeyer, the re-
lationship between quantity and quality was demonstrated both at
the hospital level and at the surgeon level for a variety of complex
surgical procedures [4, 5]. The analysis was carried out on 2.5 mil-
lion Medicare patients (1994-1999) with 14 surgical procedures (8
cancer operations, 6 cardiovascular procedures). They defined sepa-
ration variables (5 cases with quintile formation) and mortality (hos-
pital mortality or 30-day mortality) with risk adjustment using pa-
tient characteristics. The case-number effect was most pronounced
within the complex esophageal and pancreatic resections (fig. 1).

The definition of low- and high-volume centers is extremely
different in the American literature, with extremely low numbers
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of cases in the individual quintiles that are hardly transferable to
German hospitals and departments [6].

In 47 systematic reviews, a clear statistical link between the risk-
adjusted 30-day mortality and the number of cases of the institu-
tion was shown [7]. For example, a ‘high-volume’ effect can be re-
garded as proven for many areas of highly specialized surgery [8].
It is less likely to reduce the occurrence of severe postoperative
complications but rather the mortality through improved compli-
cation management, i.e. dealing with and mastering complications
(see chapter on ‘Failure to Rescue’). Also for Germany, such statis-
tical connection was found for various complex interventions [9].
In 35 systematic reviews, including 32 with surgical indications, a
volume-outcome relationship, 26 of which were related to the hos-
pital and physician, was demonstrated [10]. The strongest correla-
tion existed in high-risk interventions. In smaller procedures,
which are associated with a low operational risk to begin with, the
data situation is significantly poorer.

In all studies which investigated the correlation between the num-
ber of cases and the quality of the results so far, a curve-linear rela-
tionship was discovered. The higher the number of cases, the more
likely good treatment results were achieved. The majority of studies
investigated the correlation between case number and outcome qual-
ity with the endpoints 30-day mortality or hospital mortality. During
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the past 15 years, this effect has also been confirmed for a variety of
different surgical procedures (e.g. aortic aneurysm, breast cancer,
gastrointestinal tumors, vascular interventions, and transplants) [4,
7, 11, 12]. In addition to mortality, other surrogate parameters must
be used for assessment, such as complication, reintervention and re-
suscitation rates and, last but not least, efficacy [13-16]. Thus, the
case-dependent outcome quality, measured with hospital mortality,
also correlates with the resuscitation rate after discharge within 30
days. Approximately 1 of 7 patients who are released from the hospi-
tal after major surgery will be readmitted within 30 days [15]. This
rate is significantly lower in high-volume than in low-volume hospi-
tals, which is important not only in the context of linked pay-for-
performance models but also in high-risk cases, especially of elderly
tumor patients, with high clinical relevance (fig. 2) [15, 17, 18].

The experience in Germany is not much different [1, 19].
Through such analyses, reliable knowledge can also be acquired for
health and distribution policy discussions. An example is the situa-
tion in pancreatic surgery. Evaluations of the DRG (diagnosis-re-
lated groups) data show that considerable published data from Ger-
man hospitals are too optimistic. An overview of 58,000 patients
aged 20 years or more had a hospital mortality of 10.1%, while pub-
lished studies of individual hospitals reported a mortality between 0
and 7.8%. The complication rates and the ratio of reoperations
(20.2%) are also remarkable. In one quarter of German hospitals,
only 1-2 pancreatic resections were performed each year. The ad-
justed mortality rate in hospitals with a case rate equal to or above
the minimum levels for complex interventions of the esophagus
and pancreas was significantly lower than in hospitals below the
minimum. Similar results have been demonstrated in a recent study
on pancreatic surgery with 10,000 AOK (German common health
insurance) patients who were operated in 683 hospitals. In the insti-
tutions which had performed only eleven such interventions in 3
years, mortality during the first year after surgery was 50% higher
than in the quintile with the most operations (34.4 vs. 23.3%) [20].

Bariatric Surgery

Because of its increasing importance, bariatric surgery is also re-
garded as a possible ‘candidate’ for Mm-R. The ‘GEK Report
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Krankenhaus 2016, which has just been published, has been de-
voted to this focus [21]. Since 2006 the interventions in obese pa-
tients (bariatric operations) have multiplied by a factor of eight
[21]. Because of their concomitant and secondary illnesses, and
also commonly restricted cardiopulmonary reserve, these patients
are high-risk patients. Special attention is therefore paid to the
quality of these interventions or to quantitative differences in the
results of the different surgical procedures, particularly in the more
effective, but also riskier methods such as gastric bypass and its
variants with a correlation of procedure-specific skills of the sur-
geon and the complication rate (fig. 3) [22-24].

Volume-Outcome Relationships in Other Procedures

Systematic reviews show that there is data on the importance of
minimum quantities for each type of surgery [8]. For most proce-
dures, at least a moderate relationship between hospital perfor-
mance and outcome quality can be found. Exemplary, below some
more recent analyses can be found:

Goiter Surgery

The risk of permanent vocal cord paralysis after thyroid surgery
decreases with the number of cases of the treating hospital [25].
The best results (study in 17,000 patients operated by about 5,000
surgeons) are achieved at an annual operating frequency of the sur-
geons of over 25 [26].

Vascular Surgery

Hospital mortality is an essential quality parameter for endovascu-
lar and open procedure of abdominal aortic aneurysm (AAA) [27].
Routine data can very well be utilized for the analysis of volume-out-
come relationships. Of particular importance are correct patient selec-
tion and a multidisciplinary treatment approach. Under the aspect
‘failure to rescue’ (see above) a close relationship between 30-day mor-
tality and hospital size was found for the open AAA procedure [28].

Thoracic Surgery
Based on data from the USA and the UK, a case-correlated
lower complication rate was demonstrated for resections of lung
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cancer, with the infrastructure of the hospital and the availability of
specialists being decisive [29].

Transplantations

A key factor in liver transplantation is the complication manage-
ment and a standardized approach in interdisciplinary cooperation
as offered by a high-volume center [30]. Training of the surgeon
and his/her experience level have a unique influence on the early
results after renal transplantations [31]. There is also a definite rela-
tionship between center volume and mortality in heart transplants
[32]. Heart transplants in Germany are not under the influence of
Mm-R yet. It is therefore all the more remarkable that the Joint
Federal Committee (Gemeinsamer Bundesausschuss (G-BA)), with
reference to repeated abnormalities in regard to the mortality after
heart transplantations at the University Hospital of Frankfurt/Main,
has forbidden heart transplantations altogether, also referring to the
low number of cases of lastly four per year [33].

Minimum Volume Standards in Residency
(Education in Surgery)

Operation Catalogs with Reference Numbers as Minimum
Numbers

Above all, surgery requires well-trained surgeons for high qual-
ity and safety standards. The impact of an Mm-R with a consecutive
case concentration in appropriate centers is therefore to be consid-
ered not only with regard to comprehensive coverage but also with
regard to the consequences for surgical training [34, 35]. The
Guidelines for Residency Education Regulations ((Weiterbildungs-
ordnung (WBO)) contain guidelines for diagnostic and therapeutic
techniques of the respective areas. They provide clear guidelines
and transparency as to which quantity frameworks are the basis for
the detailed requirements [36]. These numerical requirements are
merely empirically defined reference numbers, the fulfillment of
which is a minimum requirement. Surgical residents and attending
surgeons are also accustomed to dealing with minimum numbers
for which there is no evidence base. Nevertheless, an Mm-R with its
effects on case rate concentrations and structural changes on resi-
dency programs is discussed intensively among medical profession-
als. In addition to a restriction of the possibilities of residency train-
ing (regional, temporal, content), there is a fear of a shifting and
fragmentation of residency training with the classification of spe-
cialists of different competences and with a limited range of skills.
Thus, it is argued over and over again that for reasons of residency
training and an attractive offer for residents, complex procedures
such as esophageal and pancreatic resections as well as gastrecto-
mies or AAA cannot be discarded even if the annual number of
cases is small. The typical argument being: ‘If we are not allowed to
operate on an elective AAA anymore, we will have problems with
the emergency of a ruptured aneurysm.” This is barely acceptable
from a patient’s view. The consequence is also a loss of attractive-
ness of the hospital for patients and referring physicians [37, 38].

Minimum Volume Standards in Surgery — Are
We There Yet?

In order to realistically evaluate possible residency programs or
the availability of complex operations for advanced training, the
annual case numbers of maximum providers were evaluated in
Munich and Augsburg [39]. According to the former residency
program guidelines in Germany (WBO), the reference numbers for
each surgical procedure, which were demanded by the surgical so-
cieties themselves, could not be implemented in the reality of daily
clinical care. In recognition of the fact that highly specialized and
complex visceral procedures could not be provided in all the neces-
sary departments for the purpose of training, and that not all of the
upcoming visceral surgeons had to know how to perform these
procedures, more complex interventions were removed from the
guidelines and a new supplementary training ‘special visceral sur-
gery was created [36]. Even in this new specialized visceral surgery
fellowship, however, the resections on the esophagus are no longer
required. The discussion of this ‘catalog clearance’ is therefore im-
portant, since the argument that a service provided below the
Mm-R cannot be discarded as reasons for residency education are
lacking formal evidence (see below).

Surgery Is More than Operating

If risk-adjusted complication rates are clearly correlated to indi-
vidual experience and the intervention-specific skills of a surgeon,
surgery and the surgeon should not be reduced to the work with
the scalpel. An increasing specialization of the surgeon and the ac-
companying infrastructure needs to be taken into account; an in-
terdisciplinary cooperation is essential. Objective criteria are task-
allocated patient care with interdisciplinary coordinated concepts,
shortening of the length of stay by means of structured processes
that are primarily based on the quality of care and patient safety,
and a stringent treatment management of preoperative perfor-
mance planning up to the patient’s discharge. Successful surgical
treatment today is more than ever dependent on the basic condi-
tions and, above all, on the extent to which we are in a position to
adapt to the demands that lie outside our actual surgical core com-
petence [35]. The future professional development and the chang-
ing hospital structures are closely linked. There is no doubt that in
a subject such as surgery, there is also a demand for craftsmanship
and manual skill with the particularly relevant ‘practice makes the
master’ principle. Therefore, there must be sufficient time for exer-
cise not only during residency training but also during later profes-
sional life in order to maintain quality. In order to achieve this, a
certain critical amount is necessary. On the way to a competent
surgeon, the definition of professional competences, which de-
scribe the profile of the knowledge and skills to be acquired at the
end of the clinical development, should be conceived as a bridge
between surgical training and subsequent clinical maturation to-
wards a self-responsible surgical professional.

The necessary ‘learning curve’ for a relatively rare but techni-
cally demanding operation such as esophagectomy is therefore not
to be completed within the framework of reference figures during
residency or fellowship. A realistic number, supported by a study
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with the aim of halving the mortality, is the requirement of 15 of
such operations. A plateau of optimized long-term results in e-
sophageal carcinoma was achieved only after 35-59 operations [40]:
Between 1987 and 2010, 139 surgeons performed 1,821 esophagec-
tomies. The success rate and endpoint of the study were the pa-
tients’ mortality rates after 30 days as well as after 1, 2 and 5 years.
The endpoint of the learning curve was reached when the mortality
of the patients did not decrease with increasing number of opera-
tions. At 30-day mortality, which assessed the technical success of
the operation, the surgeons reached the end of the learning curve
after 15 operations. At this time, the mortality of the patients had
decreased from 7.9 to 3.1%. In the long-term results, which were
also influenced by the detail of the operation and in particular the
complete removal of the lymph nodes, the plateau was reached
after 35-59 operations. Different learning curves for three further
standard procedures are shown in figure 4 [41].

Minimum Quantity Regulation in Accordance with
§ 136b (1) Sentence 1 no. 2 SGB V

In 2004, the Mm-R came into force. Because of this about a
quarter of all acute care hospitals were affected nationwide. On the
side of the medical professionals, there was an in-depth debate on
the benefits and risks of establishing explicit minimum case num-
bers and the associated promotion of centralization and care by
specialists [6, 37, 38]. The Joint Federal Committee (G-BA) estab-
lished the procedures involved, including the required number of
cases (per hospital and/or doctor) in a catalog [42]. Some mini-
mum quantities have in the meantime been raised while others
have been added to the catalog (table 1). With the regulation for
the care of early and newborns and for stem cell transplants, there
are only two Mm-R for non-surgical procedures.

In a principle judgment of the 3rd Senate of the federal social
court of justice (Bundessozialgericht (BSG)) from September 12th,
2012 on the setting of minimum amounts for total knee replace-
ment, the essential elements of the legal framework of the G-BA
were confirmed [43]. The complaint lodged by a hospital against
this Mm-R of the G-BA was declined by the lower court
(Landessozialgericht (LSG)) Berlin-Brandenburg (AZ: B 3 KR
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Table 1. Currently valid minimum quantity catalog [42]

Procedure/Intervention Minimum amount

per hospital per year
Liver transplantation 20
Kidney transplantation 25
Complex procedures on esophagus 10
Complex procedures on pancreas 10
Stem cell transplantation 25
Total knee replacement 50
Coronary procedures® none
Care for premature and newborn babies® 14

Inclusion of procedure into catalog is without the determination for a
minimum amount for now.
®Was 30 before the judgment of January 19, 2012.

10/12 R). In particular, it was to be clarified by the LSG whether
the determination of the minimum amounts to 50 interventions
per year was legal. According to the G-BA, minimum levels are an
integral part of quality assurance and targeted management of
hospital treatment — and will continue to do so. This clarifies that
the definition of minimum amounts with a defined threshold is a
normative process which is based on these two criteria [43]. The
quality of the treatment outcome of elective services is already de-
pendent to a certain extent on the quantity of the services pro-
vided, if there is sufficient scientific evidence that links case
amount to quality [44].

‘Failure to Rescue’: The Handling of Complications
Is Important

There is a significant correlation between number of cases and
morbidity in operative procedures on the upper and lower gastro-
intestinal tract. However, this does not correlate with mortality in a
linear fashion (fig. 5). The term ‘failure to rescue’ attempts to take
into account that it is not the occurrence of complications per se
but rather the handling of these that is important. It also describes
the disease-specific mortality after operative interventions as an
important hospital quality parameter [45-48].

Bauer/Honselmann



50

as 42783433
[]40.4
4 383
a5 Wvery low
30.3

Fig. 5. ‘Failure to 30 Blow
rescue’™ correlates with zig 24.8 )
mortality and clinic 25 — O medium
case number, while the 55 ot 18.6 Ohigh
frequency of severe '
complications in case 15 151 13.1 Overy high
groups is hardly differ- 1Z9
ent (modified from 10 8.1
[46]) (*death after 5.3
severe complications 5
that have been disco- 0

vered/treated too late/

inadequately). Mortality

The use of trained personnel and specialization in intensive care
units are also crucial [49]. When using inadequately trained staff in
intensive care units, the rate of reintubations (2.4-fold), acute renal
failure (7-fold), lethality (3.5-fold), and treatment costs (1.6-fold)
increase substantially [13]. A large multinational study shows the
importance of adequate and, above all, early-stage induced inten-
sive care [50]. In Europe, significantly more people die after an op-
eration than previously thought. Almost three quarters of patients
who died postoperatively were never transferred to an intensive
care unit. Often the hospital does not recognize which patients par-
ticularly need intensive care after the operation. The introduction
of ‘rapid response teams’ is associated with fewer cardiopulmonary
failure, unscheduled readmission to the intensive care unit, and
mortality of patients in hospitals [51]. Early detection of deteriora-
tion of the patient’s health and subsequent preventive measures are
key to survival.

Almost 90% of all deaths refer to those 20% of patients who
have the highest risk [48]. Quality of care is also reflected in how
quickly a patient regains the ability to live independently. Patients
who have been operated in a colorectal high-volume center recover
more quickly and have double the chance of being released directly
to home rather than into a care facility compared to a low-volume
hospital [52]. Complications after a cancer operation also affect
long-term survival. There is a link between complications and re-
duced long-term survival [53]. Anastomotic insufficiency, exces-
sive blood loss, and (abdominal) sepsis were associated with re-
duced 5-year survival. An increase in the number of complications
had no additive effect. Cost-carrier calculations also show that, for
example, pancreatic resections can only be performed cost-neu-
trally in centers with a low complication rate. In the case of compli-
cations, not only the length of stay but also the average overall costs
increases significantly [54].

The organizational structure of the hospital (teams, tumor
board, and emergency care) with a high-performance intensive
care unit, emergency diagnostic tools, and the possibility of inter-
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Severe complications

'Failure to rescue’

Table 2. Minimum amount suggestions by hospital groups in the USA: Dart-
mouth-Hitchcock Medical Center, Johns Hopkins Medicine, University of
Michigan [5]

Procedure Hospital, minimum Surgeon, minimum
amount per year amount per year

Bariatric surgery (stapler) 40 20

Esophageal cancer 20 5

Lung cancer 40 20

Pancreatic cancer 20

Rectum 15

Carotis stenting 10

Complex procedure on AAA 20

Mitral valve replacement 20 10

Hip replacement 50 25

Total knee replacement 50 25

AAA = Abdominal aortic aneurysm.

ventional measures is more important than the single hospital ex-
perience. These requirements are expected to contribute signifi-
cantly to the improvement of the treatment of intestinal carcino-
mas to the best possible quality level, thereby leading to a further
prognosis improvement [55-57].

Specialization and Center Formation

Particularly in the case of visceral surgery, specialization and
center formation are an important prognostic factor in addition to
the individual surgeon [58]. Reports from the countries in which
the centralization has been carried out in the case of complex op-
erations support this fact [59]. Between 2004 and 2009, the propor-
tion of hospitals that performed more than 10 pancreatic cancer
surgeries per year in the Netherlands increased from 50 to 90%,
and the death rate after the surgery halved in the same period
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Table 3. Comparison of the Clinical Cancer
Registry (CCR) data with the benchmark data of
the colorectal cancer centers (CCC); reported

differences for four qualitatively significant
parameters required in the S3 guideline; report
year 2009 [67]

Quality parameters (S3 guideline) CCCR CCE©

n % n %
RO resections colon cancer 9,395 85.4 9,842 95.6
RO resections rectal cancer 4,310 80.7 5,603 94.8
Patients with >12 examined lymph nodes 12,863 91.6 12,128 94.5
Chemotherapy in stage III colon cancer 2,315 61.0 2,244 73.8

(from 8 to 4%). A centralization of esophageal surgery with a mini-
mum of 20 resections/center/year reduced the morbidity and mor-
tality in esophageal cancer by a quarter and also practically halved
in the case of gastric cancer since 2011. Highly specialized depart-
ments (such as centers for the upper gastrointestinal tract) were
centralized in a process developed by the Dutch Surgical Society
together with the cost-carriers and the Ministry Quality Program
(Dutch Upper GI Cancer Audit (DUCA)) with mandatory partici-
pation in a registry. Similar favorable experiences exist within colo-
rectal cancer surgery since 2009, having been created under the
leading participation of the surgical professional society, none the
least because of the enforcement of interdisciplinary multimodal
therapy concepts that are relevant for long-term prognosis [56, 60].

Comparable results come from the USA. In more than 3 million
patients it was shown that colorectal operations have become safer
through centralization. The ‘Leapfrog Group’, a large hospital car-
rier, is a vehement advocate of minimum amounts and dictates
these to its members [61]. Based on this Mm-R an impressive re-
duction of deaths was reached. Other hospital groups in the USA
have also made similar suggestions (table 2).

In Sweden, a number of rectal cancer registries, which had been
recording lots of data over the years, showed that centralization is
an independent prognostic factor [62]. The recurrence of the tumor
in the small pelvis was reduced from 8 to 3.5% and the survival of
the patients increased from 38 to 61% after 5 years. This went hand
in hand with further improvements of important parameters in the
treatment of cancer. There are different results on the extent to
which these developments are caused by the centralization, i.e. by a
higher rate of adjuvant chemotherapies [63-65]. Liver resections
for the curative treatment of metastatic colorectal cancer are per-
formed three times as frequently in tertiary hospitals [66]. If one
considers qualitatively significant parameters required in the S3
guideline for intestinal cancer surgery, a favorable effect of center
formation is shown by comparison of the benchmark data of the
gastrointestinal centers certified by the German Cancer Association
with those of the General Clinical Cancer Registry (table 3) [67].

A volume-outcome relationship is defined not only by the num-
ber of cases in a hospital or department but also by the degree of
specialization and the caseload of the individual surgeon [68].
Most studies consider a volume-outcome relationship of the hospi-
tal and the doctor [8, 10]. The factor physician is to be weighted
differently in comparison to the importance of the clinical case
quantity for the individual types of interventions [69-72]. The best
results are obtained, as expected, from high-volume surgeons in a
high-volume hospital (table 4) [11].
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Table 4. Gastrectomy: number of surgeons, patients, und mortality rate
sorted by volume categories for hospitals and surgeons [11]

Volume category Surgeon,n  Patients,n Mortality, %
1. Low hospital/low surgeon 895 2,336 12.2
2. Low hospital/high surgeon 81 936 9.5
3. High hospital/low surgeon 320 876 8.0
4. High hospital/high surgeon 91 2,281 43
All® 1,387 6,429 8.4

AIf all patients were to be operated in category 4, there would be 264 less deaths
(276 vs. 540).

In an effort to measure the quality of surgical work quantitatively,
the so-called ‘intervention-specific volume’ (procedure-specific vol-
ume) was defined [72]. It is calculated as the quotient of the number
of defined interventions performed by a surgeon and the number of
all operations. In this regard, the 30-day mortality of nearly 700,000
patients from 2008 to 2013, which had been operated by a total of
25,000 surgeons, was investigated. The surgeons performed one of
eight interventions: carotid endarterectomy, coronary artery bypass,
heart valve replacement, AAA surgery, pneumonectomy, cystec-
tomy, pancreatectomy, or esophagectomy. The average specializa-
tion within the meaning of procedure-specific volumes ranged from
6% in esophagectomy to 40% in bypass surgery. Within the individ-
ual procedures, the degree of specialization with regard to the least
and the most specialized surgeons varied between 0.1 and 43%. Risk
reduction due to higher specialization fluctuated between 15% (by-
pass surgery) and 46% (valve replacements). In five surgeries (ca-
rotid endarterectomy, valve replacement, pneumonectomy, cystec-
tomy, and esophagectomy) the risk of death was reduced more by
specializing than by the operation volume. This was shown for the
surgeon for the respective procedure and, in itself, the more opera-
tions had been performed, the better the outcome resulted. Risk fac-
tors of the patients were taken into account in the calculations.

Certification Criteria of Surgical Societies

Switzerland has defined highly specialized medicine by analysis
of statewide numbers and made specifications that include detailed
requirements for the structural and process quality, which to a sig-
nificant extent also include minimum amounts [73]. In the field of
intensive care, the criteria of the society (Swiss Society for Intensive
Care Medicine (SGI)) are used to evaluate the structural quality.
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Intervention Competence | Reference | Center of
center center excellence

a. Esophageal cancer resections

OPS:5-426, 5438
b. Other esophageal procedures 5 10 10
OPS:5-425, 5-422
c. Stomach resections or gastrectomy for cancer 15 25 >35
OPS:5-436, 5-441, 5437, 5-443.3,5-424 2
d. Other gastric procedures 5 10 10
OPS:5-343, 5-435,5-448, 5449
Fig. 6. Surgery on the Sums of a. and c. >35 >50 >100
esophagus, stomach
d Th a. Pancreatic head resections and total pancreatectomies 25 50 75
an_ Pancreas- € OPS:5-524.1, 5-524.2, 5-524.3, 5-525.0, 5-525.1, 5-525.2
mlmmuminumber of b. Distal- and segmental pancreatectomies 5 10 15
cases required for the OPS: 5-524.0, 5-524.4
certification of opera- c. Other pancreatic resections for the treatment of acute pancreatitis or inoperable 10 20 30

tions per year in rela-
tion to the individual
center types (modified
from [74]).

malignant tumors and enucleation of benign tumors
0OPS:5-520, 5-521, 5-522, 5-523, 5-527, 5-529.0-m, 5-529.n0, 5-512, 5-518

Interventional therapy (PTCD, abscess drain, Stenting) 60 80
OPS: 1-553, 3-13c, 5-514.6Stelle3, 5-517, 5-526, 5-529.n2-x, 5-529.p0-x, 8-146.2, 8-148.1, 8-154.3

120

Intervention Competence Reference Center of
center center excellence

Gastric banding
OPS:5-448.¢0-3

b. Gastric bypass
OPS:5-445.41, 5- 445.51, 5-445.4

c. Sleeve gastrectomy

In a competence center, at least two
of the surgical procedures a. to h.

have to be performed; in the

OPS:5-434.51 reference center and center of
d. Biliopancreatic diversion (BPD) excellence, more than two types
OPS:5.434 31 have to be performed.
e. Biliopancreatic diversion with duodenal
switch (BPD/DS)
OPS: 5-434.41, 5-434.61
Fig. 7. Obesity and f. Revisions (without port corrections) The respective surgeon must be
metabolic surgery. OPS: 5- 448.62, 5-448.d2, 5-448.d0, 5-447.6-7, 5-467.5, 5-439, 5-445.30-31 present for every procedure.
Criteria for center g. Reoperations
Lt . OPS:5-447.6, 5-445.41, 5-445.51, 5-445.4, 5-434.31,
.certlﬁcatl.on. Minimum 5.434.41, 5434 61
intervention numbers, i .
which must be docu- h. Q!h_er qrocedures with metabolic _ _
mented in two refer- indication (stomach pace maker/ gastric duplication)
OPS:5-449.n, 5-448.x2
ence years (modified
All a-h 50 100 200

from [74]). i.

Overall, the concept of the list of criteria is very similar to the
certification process of the German Society of General and Visceral
Surgery (DGAV) [74]. In a graded certification scheme, the DGAV
has outlined both structural requirements and Mm-R [74]. The de-
termination of competence levels is carried out in three stages, de-
pending on the personnel and material equipment, the clinical ex-
perience, the training capacity, and scientific activity: competence
center, reference center, and center of excellence.

Competence center is defined as a department whose personnel
and factual equipment and experience ensure a good quality and, if
available, a guideline-appropriate treatment. In addition to the
conditions applicable to a competence center, a reference center
has resident training and scientific work opportunities. A center of

Minimum Volume Standards in Surgery — Are
We There Yet?

excellence is one of the leading and largest facilities in clinical ex-
perience, personnel, and factual equipment as well as scientific
work in the respective field (fig. 6, 7) [74].

From the German Surgical Society’s point of view, it is particu-
larly exciting that the quality assurance programs as well as the
center certification process, currently new in the field of bariatric
surgery, are recognized by the public and especially by the cost-
carriers [21]. In Germany, many patients are still referred to sub-
optimal hospitals; there is a big gap between the conscientious re-
quirements and the reality of care. A stronger specialization does
not necessarily lead to a demise of hospitals. Through cooperation
of hospitals, it is possible to provide more efficient services. Basic
and emergency care are also not affected if the specialization is re-
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stricted to elective interventions. For the latter, many patients are
willing to accept farther travelling distances. However, there is still
a considerable need for action with regard to a performance con-
centration in the respective equipped hospitals. The minimum
amounts laid out so far must be observed and controlled, and the
regulations should be extended to other indications [2].

Conclusion

A minimum amount of cases helps to ensure and increase pa-
tient safety and treatment quality. However, an exact threshold
value with separation accuracy for poor quality (below) and good
quality (above) cannot be established based on scientific evidence.
This definition remains a normative act which cannot only be
based on surrogate parameters such as reference values from the
external quality assurance programs but it must also be in line with
a supply control (fig. 8).

In a systematic literature evaluation of the volume-outcome re-
lationship, a supposed contrast between minimum amounts and
evidence was discussed extensively, with the conclusion that the
results of the analyses were ambiguous [8]. The setting of mini-
mum quantities could lead to the exclusion of hospitals which en-
sure good quality of care. However, the alternative of setting no
minimum quantity has the disadvantage that patients are treated
with poor quality in some hospitals. It has already been empha-
sized several times that this is not just the outcome of the hospital’s
procedure but that structural and procedural conditions have a
pivotal role.

In response to the question posed in the title, i.e. ‘Minimum
quantities in surgery — are we there yet?’, the surgical societies have
already taken on the subject of the required number of cases with
the development of suitable center and certification structures, but
what is lacking in the sense of effective supply management is the
introduction of a regulatory framework for the structuring of such
centers and their certification [74-76]. Binding requirements, such
as those developed by the DUCA or the Dutch Surgical Colorectal
Audit, have to be created by the surgical societies, health insur-
ances, and federal institutions [53, 56, 60]. The Institute for Quality
Assurance and Transparency in Healthcare (Institut fiir Qualitéts-
sicherung und Transparenz im Gesundheitswesen (IQTiG)) is
bound to establish these criteria.

It is a daily confirmed surgical experience that good results of
complex interventions in addition to correct indication and proce-
dure selection do not only require excellent manual surgical skills
(availability of specialists as an expression of structural quality) but
also, above all, a high process quality. This can only be ensured by
constantly training all relevant specialists and professional groups
in relevant centers [71, 77]. Thus, as an appeal to one’s own profes-
sion, there is a further need for action, which is self-restraint in self-
responsibility but also the implementation of regulatory require-
ments [5]. 40% of surgeons in the USA have abandoned ‘high-risk
procedures’ on their own; the mortality decreased from 9.8 to 3.2%.
For AAA with 18,500 cases/year, 464 lives could be saved by limit-
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.
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Fig. 8. Schematic representation of a linear relationship between number of
cases and quality. The determination of a threshold value is made e.g. oriented
to a reference value of selected quality indicators (surrogate parameters).

ing these procedures to hospitals with at least 30 cases/year [78].
Last but not least, there is also the insight that ‘high-risk proce-
dures’ cannot be stated in the form of indicative figures in the resi-
dency education catalogs, and that the training argument as well as
the lack of competition are not acceptable as an argument for a per-
formance below the recommended minimum case amounts [79]. It
is also necessary to have an open and transparent approach to the
affected care providers. In Switzerland, for example, hospitals or de-
partments excluded from the provision of highly specialized sur-
gery are being published including the relevant reasons [73].

From extensive research with the available data and evaluation
of a surgical clinician, a personal assessment should be allowed: No
surgeon would select a low- or even ultra-low-volume hospital for
him-/herself or his/her relatives. If, on the basis of personal respon-
sibility for our patients, clever self-assessment and self-restraint
would dominate rather than endless discussions about an unex-
plained evidence base of minimum amounts and thresholds, such a
paper would not have to be written, because it ultimately is a mat-
ter of common sense.

That it must be written nevertheless indicates that self-under-
standing is not self-evident. When it comes to appreciation and
recognition of the health care system, it is necessary to improve dif-
ferent interfaces and structures in order to take these values ade-
quately into account [80]. This ranges from individual personal at-
titudes to general regulatory frameworks and structures. The im-
portance of specialization and division of labor in surgery has al-
ready been described by the philosopher Immanuel Kant: ‘All
crafts and arts have gained by division of labor, in which not one
does everything, but each one is confined to certain works in order
to do so more perfect and to do it with greater ease. Where the
works are not so distinguished and distributed, where everyone is a
jack of all trades, the trades are still in the greatest barbarism’ [81].
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