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Abstract
Background The objective of this article is a review and an analysis of the current state of centralization of pancreatic surgery in
Europe. Numerous recent publications demonstrate higher postoperative in-hospital mortality rates in low-volume clinics after
pancreatic resection than previously assumed due to their not publishing significantly worse outcomes when compared to high-
volume centres. Although the benefits of centralization of pancreatic surgery in high-volume centres have been demonstrated in
many studies, numerous countries have so far failed to establish centralization in their respective health care systems.
Methods A systematic literature search of the Medline database for studies concerning centralization of pancreatic surgery in
Europe was conducted. The studies were reviewed independently for previously defined inclusion and exclusion criteria. We
included 14 studies with a total of 117,634 patients. All data were extracted from or provided by health insurance company or
governmental registry databases.
Results Thirteen out of the 14 studies demonstrate an improvement in their respective outcome related to volume. Twelve studies
showed a significantly lower postoperative mortality rate in the highest annual volume group in comparison to overall postop-
erative mortality rate in the whole patient cohort.
Conclusion As the available data indicate, most European countries have so far failed to establish centralization of pancreatic
surgery to high-volume centres due to numerous reasons. Considering a plateau in survival rates of patients undergoing treatment
for pancreatic cancer in Europe during the last 15 years, this review enforces the worldwide plea for centralization to lower post-
operative mortality after pancreatic surgery.
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Introduction

Among all procedures in abdominal surgery, pancreatic sur-
gery has traditionally been considered especially demanding
and high-risk. Although at present most procedures are safe,
postoperative morbidity and mortality remain high due to
complications like haemorrhage or pancreatic fistula. During
recent decades, a gradual improvement in the postoperative
outcome of pancreatic surgery has been achieved. This

development is especially well documented in surgery for
pancreatic ductal adenocarcinoma (PDAC).

Despite enormous efforts worldwide, PDAC remains one
of the world’s deadliest oncological diseases.1 A recently pub-
lished study based on discharge data in 59 countries demon-
strates a current 5-year survival rate ranging from 5 to 15%
between 2000 and 2014, while trends in general survival be-
tween 2000 and 2004 and 2010–2014 remained substantially
unchanged.2 So far, pancreatic resection remains the only cu-
rative therapeutic option.3 Although still being considered a
high-risk procedure, a relevant decrease in peri-operative mor-
bidity and mortality was reported by numerous specialised
centres worldwide.4–10 This decrease is on the one hand relat-
ed to improved operative technique, the introduction of surgi-
cal checklists, selective patient referral and improved inten-
sive care therapy,11 but study results have proven that these
specialised centres experienced in treating high volumes of
PDAC patients have also had a significant impact on the de-
creasing numbers.
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The relation between volume and outcome in pancreatic
surgery has been the subject of clinical research for almost
40 years. First studies reach back to 1979,12 and the subject
has been further investigated worldwide ever since. By divid-
ing hospitals into groups of different annual caseloads and
creating different annual volume cut-offs, many publications
were able to demonstrate a positive effect of performing pan-
creatic surgery in high-volume centres on postoperative
mortality.13,14 This led to an initiative of centralization of
high-risk surgery to high-volume centres, most notably by
The Leapfrog Group, a non-profit US-based organisation
founded by large employers and other purchasers.15 In 2000,
The Leapfrog Group established minimum annual volume
standards for several surgical procedures including pancrea-
tectomy (≥ 11).16 While further studies were able to show the
efficacy of this initiative,17–21 there is still potential for further
improvement. Higher thresholds and minimal caseload re-
quirements for surgeons are currently being debated and have
led to the Leapfrog Group establishing new minimum annual
hospital- and surgeon-volume standards and procedures for
2018 including pancreatic resection (hospital ≥ 20, surgeon
≥ 10).

Similar efforts are being undertaken in Europe, but only
few countries have been able to establish a high degree of
centralization to high-volume centres. A recent study conduct-
ed in Germany, published by Nimptsch et al., analysing ad-
ministrative hospital data proves that statistics on pancreatic
surgery are not representative for the whole country. The mor-
tality and morbidity rates turned out to be dramatically
underestimated.22 The authors state that the most plausible
explanation for the results of the research is the significantly
worse outcome in hospitals with low annual caseloads not
being reported. Albeit thoroughly researched in the USA, pub-
lications on the development and the current state of volume-
outcome relation on other continents are scarce. In most of
Europe, the process of centralization of high-risk surgery
and especially pancreatic surgery is not adequately developed.
It does not seem to be a priority on public health makers’
agendas due to different political or economic interests.
Minimal annual caseloads seem to be interest-based compro-
mises in favour of low-volume centres. Many countries do not
research this subject at all, while others provide only few
studies.

This review gives a current overview on the volume-
outcome relation regarding pancreatic surgery and limiting
factors which prevent an effective introduction of its central-
ization in Europe.

Methods

This review was constructed based on the PRISMA
statement.23 A literature search of the Medline database was

conducted (last search on December 28th 2017) using the
following Badvanced-search^ algorithm: Bpancreatic surgery^
OR Bpancreatic resection^ OR Bpancreatectomy^ AND
Bcountry^ AND Bvolume^ OR Boutcome^ OR Bcaseload^
OR Brequirement^ OR Bcentralization^ (Bcountry^ being re-
placed by each European country, i.e. for example BPortugal^,
BSpain^, etc.). The Brelated articles^ feature on PubMed was
used, and all included studies were manually cross-referenced
for potential articles that were not primarily included. All
search results were screened for potential eligibility, and full
articles were procured. Only studies investigating postopera-
tive mortality in relation to hospitals with different annual
pancreatic surgery caseloads within large patient cohorts were
included. Articles written in other languages than English,
reviews, abstracts, and articles published more than 10 years
ago and single-centre studies were excluded. Literature search
was conducted by two authors (AP and FGU) independently,
and eligibility of the chosen publications was mutually con-
firmed. A forest plot was designed to present the search and
inclusion process (Fig. 1).

Results

The initial search resulted in 5379 articles matching the cho-
sen search terms. Screening their respective titles led to the
exclusion of 5292 articles discussing other subjects. By
checking the remaining 87 articles for potentially relevant
cross references, 28 further studies were identified which re-
sulted in a total of 115 potential studies. After detailed re-
examination, 101 studies were excluded due to irrelevant con-
tent or outcome measures for this review (n = 44), languages
other than English (n = 15), being based on single-centred data
(n = 6), data acquisition by questionnaire or quality control
reports (n = 6), exclusion of duplicates (n = 16), presenting
data of non-European countries (n = 4), not using volume
cut-off points (n = 4) or being published before 2005 (n = 4).
If duplicates of data-samples occurred due to identical data
sources (n = 2), only the most current study using most recent
data was included. All 14 included publications are retrospec-
tive cohort studies. In summary, a total of 117,634 patients
varying between 467 and 60,858 patients per study underwent
elective pancreatic resections in Europe between 1982 and
2014. Data was extracted from or provided by health insur-
ance company databases or governmental registry databases.
Mortality was mostly defined as in-hospital mortality (n =
7),24–30 while other authors used 30-day mortality,31 90-day
mortality,32 30- and 90-day mortality,33 30- and 60-day
mortality,34 in-hospital and 90-day mortality,35 in-hospital,
90-day and 1-year mortality,36 or 90-day and 2-year
mortality.37

Thirteen out of 14 studies (except Derogar et al.37) demon-
strate an improvement in their respectively chosen outcome
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related to volume. In 12 studies (except Derogar et al.37 and
Skipworth et al.28), the mortality rate in the highest-volume
cut-off group is significantly lower than overall mortality in
the whole patient cohort. The detailed data is contained in
Table 1.

An analysis of each region/country will be given in the
discussion.

Discussion

This review demonstrates several European problems:
Centralization is far from being well established, there are
great regional differences, and data on the subject are vast.
At the same time, this review presents convincing evidence
and therefore confirms countless publications: an inverse re-
lation between mortality following pancreatic resection and
hospital volume exists regardless of widely differing annual
caseload cut-off points. These findings correlate with numer-
ous previously published systematic reviews.38–43 To put the
data into perspective, an interpretation of the presented data in
its respective national or regional context might prove useful.

Iberic Peninsula

Pérez et al.25 demonstrated an inverse relation between patient
outcome and hospital volume, while Tebé et al.24 also showed

an ongoing process of centralization in Catalunya. Between
1996 and 2012, the number of hospitals performing pancreatic
resections decreased by 32.5%, while patients being treated in
high-volume facilities increased from 302 (51%) to 870
(80%). From 2005 to 2012, the overall number of pancreatic
resections performed increased by 22.6%. However, Tebé
et al. chose the annual cut-off point for high-volume clinics
quite low in comparison to the other presented studies (> 10).
The study reads, therefore, that the process of centralising
pancreatic surgery has yet to be developed adequately in
Spain. Appropriately, Hidalgo et al. recently published guide-
lines for diagnosis, treatment and follow-up of patients with
pancreatic cancer in Spain calling for referral of patients with
suspected pancreatic malignancies to high-volume centres.44

Nordic Countries

Ahola et al.34 have analysed the development of centralization
in Finland. Their main findings are stated in Table 1. Thirty-
and 90-day mortality is significantly lower for patients treated
in high-volume centres (cut-off point ≥ 20). Even after eve-
ning out after 1 year, the survival gap widens again after 2 and
3 years (3-year survival for high-volume centres vs. low-
volume centres performing 5 or less pancreatic surgeries per
year: 25.4% vs. 14.1%). Despite these facts, the authors state
that centralization of pancreatic surgery in Finland might
prove extremely difficult or not be practicable at all. Though
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annual caseloads of 40 pancreatic resections per year might be
achievable in the South-West, the overall population density
remains low (18 inhabitants per km2–5 inhabitants per km2 in
the North of Finland) which presents a challenge for health
policy makers. The authors suggest centralising pancreatic
surgery wherever possible.

A Swedish study describes an ongoing process of central-
ization of pancreatic cancer surgery in Sweden.37 Between
1990 and 2010, cases nearly doubled (600 to 1168), while
hospitals performing pancreatic surgeries nearly halved (58
to 31). The median annual volume increased from 5 to 16
procedures per year and the proportion of patients undergoing
surgery at university hospitals increased from 39 to 66.3%.
Between 2005 and 2010, there were still around 50% of sur-
gical treatments undertaken in low-volume centres performing
nine or less pancreatic resections annually. The authors state
that being treated in a university-hospital has a stronger influ-
ence on the outcome than being treated in a high-volume
centre. While their presented data supports this theory, one
must keep in mind that their chosen annual volume cut-off
points are chosen very close to each other and that mortality
rates are not divided into time-periods. Thus, a chronologic
development can neither be evaluated nor interpreted.

In 2000, Denmark introduced the BNational Cancer Plan I^
(with an update in 2005) which, among other goals, aimed at
improving and accelerating referral pathways and strengthen-
ing centralization of cancer surgery. Effects of the initiative
were investigated with findings of decreased 30-day mortality
rates following pancreas surgery between 1998 (12.2%) and
2009 (5.9%).45,46

In Norway, there has not yet been a nationwide analysis based
on discharge data. Only Soreide et al. published a study on the
effect of increasing volume in their hospital in Stavanger.47

Between 1986 and 2012, 219 patients underwent pancreatic sur-
gery. From 1986 to 1995, there were 35 procedures with a 30-
day mortality rate of 14.3%. From 2006 to 2012, there were 95
procedures with a 30-day mortality rate of 6.3%. Annual case-
load increased from one pancreatic resection in 1986 to a maxi-
mum of 18 in 2006. The authors state that while increased hos-
pital volume might also be an important factor for this improve-
ment in outcome, there are certainly others: improved imaging,
pre-operative evaluation, perioperative care and patient selection.

In Iceland, Jonsdottir et al. investigated the outcome of
PDAC therapy between 1986 and 2007.48 The incidence of
PDAC remained fairly stable during both time periods chosen
(1986–1997 and 1998–2009), while 6-month and 1-year sur-
vival significantly improved. Due to pancreatic cancer surgery
in Iceland being performed solely in one clinic in Reykjavik
during the investigated period, the effect cannot be related to a
centralization of pancreatic surgery.

To our knowledge, the degree of centralization in some
Nordic countries has substantially improved in the last period.
However, current data were unfortunately not available.

UK

In 1995, Bramhall et al.49 published an epidemiological study
based on the surveillance data held at the West Midlands
Region Cancer Registry. The authors compared two patient
cohorts undergoing treatment for pancreatic cancer in two
different time periods. The 30-day mortality rate after pancre-
atic resections between 1957 and 1976 was 45.2% and
dropped to 27.6% between 1977 and 1986. While significant-
ly decreased, these mortality rates were still much higher than
those from published single hospital series in the area in the
same period and therefore failed to be seen as representative.50

In 2001, the Association of Upper Gastrointestinal
Surgeons of Great Britain and Ireland and the UK Health
Department stated that all patients with pancreatic cancer
should be treated in specialist units serving populations of 2
to 4 million. As shown in both included UK-based studies,
this drastic measurement was efficient: 30-day mortality in
England decreased from 6.2 to 5.7% between 1999 and
2005, while hospitals performing pancreatic resections de-
creased from 101 to 73 and annual cases increased from
1473 to 1905.31 In Scotland, the percentage of procedures
performed in high-volume units increased significantly be-
tween 1982 and 2003.28 In-hospital mortality was lowest in
high-volume units. This might have been even more evident if
the authors had decided to determine a higher cut-off point for
high-volume units than ≥ 6 procedures per year. In context of
current literature on the subject, this number is very low.
Another Scottish publication confirmed the presence of cen-
tralization in Scotland and demonstrated a significant decrease
in adverse events.51

France

Farges et al.35 investigated the current situation in France.
Between 2007 and 2012, 56% of all patients undergoing sur-
gery were operated at 456 units performing 25 or less pancre-
atic resections per year, while 23% were operated at 9 clinics
performing more than 65 procedures a year. A centralization
process was confirmed: Units performing more than 25 pro-
cedures annually increased from 5.1 to 7.6%, and patient per-
centages treated in these facilities increased from 39.6 to
48.6%. Low volume units decreased from 213 to 167. The
authors state that centralization to centres performing 65 or
more procedures per year is currently hardly feasible due to
high-volume units being limited in number and unevenly dis-
tributed throughout France. Also, they state that one third of
administrative regions are unable to cope with the demand in
terms of pancreatic resections due to insufficient health sup-
ply. Farges et al. reason that a further difficulty lies within the
health system itself—hospitals are being paid for their perfor-
mances and are therefore understandably not eager to re-
nounce pancreatic surgery.

J Gastrointest Surg (2019) 23:2081–2092 2087



Switzerland and Austria

Güller et al.27 investigated the state of pancreatic surgery in
Switzerland between 1999 and 2012. The authors demonstrate
that between 2009 and 2012, only 14.8% of all patients un-
dergoing pancreatic resections were operated at facilities
performing 21 or more procedures per year. These patients
had an in-hospital mortality rate of 2% in contrast to patients
who were operated in facilities with smaller annual caseloads
(5%). Accordingly, since January 1, 2018, pancreatic surgery
may now only be performed in centres performing at least 20
resections annually.52

No Austrian publications investigating large patient co-
horts based on discharge data were found during our research.
Since 2011, pancreatic surgery is restricted to centres
performing 10 or more pancreatic resections annually.53 The
effect of this measurement is yet to be investigated.

Benelux

In 2007, there was no evidence of centralization in Belgium
between 2000 and 2004. Pancreatic surgery was performed in
126 hospitals, most of them being low-volume units performing
10 or less procedures per year. Topal et al. state that a minimal
annual caseload of 10 pancreatoduodenectomies would culmi-
nate in a centralization of surgery from 126 to 7 hospitals and
mortality could be decreased from 8.4 to 6%.26 There were no
data found regarding the following development.

The situation in the Netherlands on the other hand is very
well documented. A plea for centralization has been ongoing
since 1994 as mortality rate after pancreatic surgery proved to
be surprisingly high.38 Before introducing official thresholds
by health policy makers, regional hospitals cooperated to sim-
ulate centralization on a regional level.54,55 Publications based
on discharge data confirmed the efficacy of this initiative by
demonstrating a decrease of in-hospital mortality from 9.8 to
5.1% between 2004 and 2009, while hospitals performing
pancreatic surgery decreased from 48 to 30 and percentage
of patients undergoing surgery in high- or medium-volume
units increased from 53 to 91%.56,57 Based on these findings,
in 2011, the Dutch Society of Surgeons and the Dutch
healthcare suggested a minimal annual caseload of 20
pancreatoduodenectomies per centre during a period of three
consecutive years.58 Subsequently, there was an even greater
decrease in clinics performing pancreatic resections (42 to 21),
the median annual caseload increased (4 to 23) and percentage
of patients treated in facilities performing more than 40 pan-
creatic procedures per year increased from 14 to 36%.32 These
findings suggest that even in a centralised country like the
Netherlands, there is potential for better outcome if annual
caseload requirements were to be increased. An optimal
threshold of excellence is yet to be defined. In 2013, the
Dutch Pancreatic Cancer Audit was founded as a tool to

measure and compare the outcome in the Netherlands. In
2014 and 2015, the nationwide mortality rate after pancreatic
resections was 3.6%.59 Apart from a decrease in general mor-
tality rate, van der Geest et al.58 demonstrated a major benefit
for elderly patients (≥ 75 years). As procedures performed on
elderly patients often become high-risk procedures due to
higher rates of co-morbidities and decreased physiologic re-
serve, mortality is twice as high as in younger patients when
treated in low-volume hospitals (1–14 cases/year). That dif-
ference was less pronounced in high-volume centres (≥ 29
cases/year). Overall, the mortality rate in elderly patients de-
creased between 2005 and 2013 from 10.2 to 5.1%, while the
percentage of elderly patients treated in high-volume centres
increased (2005: 17%; 2013: 50%).58 The excellent outcome
of this initiative has led to a further debate on increasing the
threshold to 40 or even 60 annual pancreatectomies.

Italy

Balzano et al.29 demonstrate that overall in-hospital mortality
in 2003 in Italy is 8.1%. However, when comparing different
annual volume cut-offs, there are massive discrepancies: in-
hospital mortality in low-volume centres performing 5 or less
pancreatic resections is as high as 12.4% and only 2.6% in the
two highest-volume centres in Italy. The post-operative stay in
high-volume centres was significantly lower. Centralization of
all resections to those two clinics might have prevented 87
deaths. Seventy-five percent of Italian clinics were still low-
volume centres treating one third of the Italian population.
Despite a plea for centralization, criteria published to identify
adequate hospitals to perform pancreatic resections60 and a
recent review on the latest evidence concerning therapy of
PDAC including centralization,61 Stella et al.62 claim that a
centralised model in Italy might be difficult to introduce due to
socioeconomic factors.

Germany

As stated in the introduction, single-centre studies have been
published during the last decades suggesting that the outcome
after pancreatic surgery in Germany is acceptable or even
excellent. This, however, is not the case nationwide, and the
situation is comparable to the data for the West Midlands in
the UK.49

Based on a third of Germany’s population, Alsfasser et al.36

reported an in-hospital mortality of 10.1% following pancre-
atic resections. This was confirmed in 2016 based on
diagnosis-related group data from 2009 to 2013.22 This unex-
pectedly highmortality rate might be explained by insufficient
centralization. Twenty-five percent of German hospitals per-
form one or two pancreatic resections per year. Risk-adjusted
mortality in these low-volume clinics was 11.5% in contrast to
6.5% in high-volume clinics (96–134 cases per year).
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Mortality following septic complications was higher in low-
volume units (36.8% vs 24.2%). Furthermore, high-volume
units had lower rates of intervention for complication (i.e.
blood transfusion or prolonged mechanical ventilation) and a
shorter length of stay. By concentrating low-volume clinics
(2–18 cases/year) to high-volume clinics in a hypothetical
model simulating centralization, 94 deaths per year could be
prevented.30 Possible reasons for the evident lack of centrali-
zation in Germany are multi-factorial. Firstly, Germany is fac-
ing a failure of its health policy. There is a minimal annual
caseload requirement for pancreatic surgeries of 10 resections
per year. In comparison with the UK or the Netherlands where
the process of centralization is far more advanced, this seems a
very low threshold. In addition, this regulation is not being
enforced. Hospitals not achieving the minimal caseload re-
quirement hardly suffer any economic consequences.63

Secondly, there is a structural problem. There are a lot of small
unspecialized clinics unevenly distributed throughout the
whole country creating overcapacities. The Hamburg metro-
politan area for instance, home-base for our high-volume cen-
tre, being inhabited by 5 million people has 9 hospitals
performing pancreatic surgery. These circumstances would
be impossible in the Netherlands or the UK. InGermany, these
hospitals continue performing highly specialised procedures
due to economic reasons and possibly due to reputational rea-
sons: Pancreatic surgery remains one of general surgery’s su-
preme disciplines, not likely to be renounced by many
surgeons.

During the recent development process of updated guide-
lines for the therapy of pancreatic cancer in Germany, a prop-
osition to make it mandatory for low-volume centres to obtain
a second opinion from high-volume centres concerning the
resectability of locally advanced pancreatic tumours was
rejected.

Three steps are imperative towards the introduction of cen-
tralization in Germany: a significant raise of the annual min-
imal caseload, consequent enforcement of these regulations
and no granting of exceptions.

Centralization in Europe

While all publications included in this review and all publica-
tions mentioned in the discussion are extremely heterogenous
concerning time periods, number of patients included, out-
come definition and volume cut-off points and therefore hard
to compare, there is unequivocal evidence that patients benefit
from centralization of pancreatic surgery. The strength of this
study is the fact that the findings of all included studies are
based on discharge or insurance company data. We are aware
that including only 14 studies from 11 out of 44 European
countries might limit this manuscript’s representativity, but
we wanted to ensure that patient cohorts are preferably large
and selection bias therefore unlikely despite all studies being

retrospective. To our knowledge, this is the first review de-
scribing the current state of centralization of pancreatic sur-
gery in Europe.

Our findings also show that there is a significant potential
for further improvement. The UK and especially the
Netherlands are great role models for how the introduction
of centralization might work. While the UK utilised a top-
down method by introducing strict thresholds for pancreatic
surgery centres, the Netherlands chose a different approach.
At the beginning of the process, several clinics cooperated to
introduce centralization regionally and published their prom-
ising improvement of outcome creating pressure on health
policy makers. After introduction of thresholds, further re-
search was conducted and further steps were taken towards
centralization. The effect is impressive: During a decade, in-
hospital mortality rate after pancreatic resections decreased
from 9.8 to 3.6% nationwide. Clearly, there are other factors
also responsible for the better outcome after pancreatic sur-
gery: technological advances, better peri-operative care (espe-
cially intensive care) or improved hospital safety standards.
The impact of surgeon volume and expertise rather than hos-
pital volume is currently being controversially debated.10,
64–67 Even though these stated factors might contribute to
better patient outcome, it seems highly unlikely that their role
outstands that of hospital-volume.

Compared to more or less Buncentralized^ countries like
Germany, the Netherlands simply perform too well to allow a
disregard of the benefits of centralization.

However, drawbacks of the process of centralization, i.e. its
structural limitations, must equally be named. The main diffi-
culty is that introducing the process is only practicable in
densely inhabited areas and in centres offering multidisciplin-
ary cooperative treatment. In some areas, patients might have
to travel long distances and might not be up for treatment far
away from their homes and families. Finally, there also exists
the danger of case numbers increasing, resulting in long
waiting list for patients. Long-term effects remain to be inves-
tigated in all involved countries.

Considering all of the above, the question arises why cen-
tralization of pancreatic surgery has not been established
throughout all of Europe? Our review provides possible an-
swers: structure of health-care-system and unevenly distribut-
ed high-volume centres (Germany and France), low popula-
tion density (Finland), socioeconomic factors or inefficient
enforcement of minimal caseload regulations as well as repu-
tational reasons (Germany). The reasons are individual and
specific for each country. This is what makes creating a uni-
versal plan of action difficult if not impossible even though it
would be of great interest to the cause of centralization. Each
country needs to address the issue individually in order to
solve it effectively.

Unfortunately, there were no English language publications
available provided by Eastern European countries.
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If centralization does not seem feasible, alternatives are
being considered. Two studies suggest that if chief surgeons
shared the same mentor or if a surgeon had a previous high-
volume surgical experience, similar outcomes in low-volume
centres can be achieved.62,68 Another option would be a
Bhigh-volume surgeon^ travelling to low-volume institutions
to perform surgery. While maybe applicable for the surgical
procedure itself, we do not believe that these measurements
would overcome differences in failure-to-rescue between
high-volume and low-volume units. Perioperative care of pa-
tients undergoing pancreatic surgery is a matter of interdisci-
plinary cooperation within highly experienced teams.
Institutions which cannot provide 24-h access to endoscopy,
interventional radiology and ICU that should not perform pan-
creatic procedures. Furthermore, a good quality in nursing and
physical therapy are important factors for fast postoperative
recovery. Enhanced recovery after surgery (BERAS^) is a sub-
ject which is currently being investigated in a lot of high-
volume centres worldwide.69

These alternatives should be considered but only where the
process of centralization cannot be introduced at all (for ex-
ample in scarcely populated areas). Otherwise, in our opinion,
centralization should be applied wherever possible as there is
no adequate alternative.

Conclusion

According to findings all over the world including Europe,
centralization of pancreatic surgery leads to lower mortality.
Despite a few deficiencies (only feasible in centres with mul-
tidisciplinary care, travel burden for patients, hardly practica-
ble in low population density areas, possibility of waiting
lists), it presents a simple but effective method to radically
lower in-hospital mortality rates all over Europe. As recently
shown by Allemani et al., general survival rates of patients
undergoing pancreatic surgery and especially PDAC patients
seem to have reached a plateau in Europe during the last
15 years.2 Therefore, any step necessary and possible to even
slightly improve survival rates and reduce post-operative mor-
tality should be taken. However, except for the Netherlands
and the UK, we are not nearly where we need to be. Enormous
efforts need to be made across Europe in order to improve the
current situation. We need more data, more research, more
medial campaigning, more pressure on health policy makers.
Surgeons and consequently surgical societies should take the
lead in defining basic requirements of high-volume centres in
Europe including standard quality metrics of early postopera-
tive outcome, presence of ICU, capacity for interdisciplinary
treatment, institutional 24-h access to endoscopy and interven-
tional radiology and close postoperative out-patient care of the
high-volume centres. The recently published special lecture
on centralization of gastrointestinal surgery given at the

annual ESA meeting 2018 is an ideal example: leading
European surgeons joined forces and made a strong statement
BToward a Consensus on Centralization of Surgery .̂70

Considering Krautz et al.’s statement that centralization of
pancreatic surgery might prevent 94 deaths per year in
Germany alone, there is only one way to conclude:
Centralization of pancreatic surgery is long overdue!
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