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EDITORIAL
Centralization of Abdominal Aortic Aneurysm Repair - We Can No Longer
Ignore the Benefits!
Aortic aneurysms are almost always symptom-free. Primum
non nocere - if we want our patients to benefit from
aneurysm surgery, the associated therapeutic risks have to
be limited. Prophylactic aneurysm repair is not without
hazard, and the risks can be related to patient selection, but
also operator and institutional experience. It is thus of
utmost importance to determine the optimal organization
for the care of patients with abdominal aortic aneurysm
(AAA). Particularly relevant but also controversial are the
aforementioned issues of surgical volume and central-
isation. The relationship between surgical volume (caseload)
and outcome has been reported for a range of surgical and
interventional specialties. Although an association has been
repeatedly demonstrated between higher annual caseload
and lower operative mortality for AAA repair, the exact
threshold for AAA repair has not yet been defined.1e3 Other
important aspects that have to be taken into account are
population density and geographical distance, and the fact
that current knowledge is mainly derived from the United
Kingdom and the United States also makes it difficult to
generalize to other countries and healthcare systems. In this
issue of the European Journal of Vascular and Endovascular
Surgery (EJVES) two important papers on this topic are
published.4,5

Despite all the evidence in the literature that centers with
larger surgical volume have better results compared to
those with low volume, indicating that centralization may
be advantageous, the real benefit of centralization of AAA
repair has not been well demonstrated yet. In an elegant
study from Catalonia, Tripodi et al. report on the impact of
centralization on AAA repair outcomes.4 The analysis of
before and after the introduction of a uniform and well-
defined centralization of AAA surgery, provides a unique
opportunity to study the actual effects of such a strategy.
After centralization of AAA treatment into 10 selected
hospital units with >30 cases per year, initiated in
September 2014 and fully completed already in January
2015, short-term mortality after both intact AAA and
ruptured AAA repairs significantly decreased (4.7% vs 2.0%
and 53.1% vs 41.9%, respectively). In agreement with pre-
vious reports, the volume-outcome relationship for AAA
repair shown by Tripodi at al. primarily applies to open
repair (8.7% vs 3.6%), while the observed (numerical)
improvement after endovascular aneurysm repair (EVAR)
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(2.2% vs 1.5%) did not reach statistical significance.6,7 A
recent report from the International Consortium of Vascular
Registries, analysing data on 178 860 prospectively
collected primary AAA procedures from 2010 to 2016, also
showed, in both crude and risk-adjusted analysis, a signifi-
cant volume-outcome relationship after open repair for
either intact AAA or ruptured AAA. However, and in
concordance with Tripoli et al.‘s findings, no volume effect
on in-hospital or 30-day mortality was reported after EVAR
for either intact or ruptured AAA.7

Short-term mortality is undoubtedly a relevant outcome
measure for major open surgery, with its immediate risks,
but perhaps less so for a minimally invasive technique such
as EVAR, where the whole concept relates to the lower
perioperative risks. For EVAR, the challenge is instead to
obtain good durability, as it carries a higher risk of sec-
ondary procedures than open repair. Adequate case selec-
tion and device implantation are key factors affecting long-
term outcomes. In a recent thoughtful commentary, Boyle8

suggests that reporting rates of re-intervention following
EVAR would provide a more accurate indicator of the
quality of the aortic procedure. It can be speculated that
high volume EVAR centres plan cases better, deploy devices
more accurately, are better at bail-out procedures, and
know best when and how to re-intervene. Thus, it is
possible that there is a volume-outcome relationship also
for EVAR, only that the effect is likely to come later. Future
analyses on volume-outcome and centralisation should
therefore also include long-term results.

In a nationwide registry study, Sawang et al. report the
relationship between surgical volume and perioperative
mortality after non-elective AAA repair in Australia.5 Here,
surgical volume was derived for all AAA repair (i.e. elective,
semi-urgent, and emergency repair), as the total operative
volume was considered to contribute to experience. A sig-
nificant inverse correlation was seen between the total
hospital volume (but not surgeon volume) and peri-
operative mortality following non-elective AAA repair. The
difference was most pronounced in the emergency open
repair group, while mortality after EVAR was not associated
with volume. The suggested optimal minimum annual
caseload for those providing emergency aneurysm services
was set to 17 open surgical procedures (combined elective
and non-elective). The lack of an association between the
individual surgeons’ caseload and outcome is likely due to
the fact that AAA repair in the modern era is performed by
teams rather than individuals. The difference between high-
volume and low-volume center outcomes suggests
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differences in the perioperative management of these pa-
tients. Early expert management of complications to satis-
factory resolution, by a multidisciplinary expert team
available 24/7, relates to high case volume hospitals. Of
note, the suggested volume thresholds correspond to what
is recommended in our recently published ESVS AAA
Guidelines.9 There, a rather strong recommendation is is-
sued on the required minimum volume (>20 cases per
year) to perform aortic surgery at all, and a moderate
recommendation (Class IIa) on the desired minimum vol-
ume (>30 cases per year). It is assumed that these
thresholds should work in different healthcare settings and
geographies and be accepted by most. The experiences of
Catalonia and Australia support that assumption.

In summary, the firm evidence of a volume-outcome
relationship makes it necessary and justifiable to centralise
AAA repair. With today’s knowledge, a minimum annual
caseload of 30 is a reasonable threshold to reduce early
mortality following open elective and emergency repairs.
Further evaluation is required to correlate annual caseload
with EVAR long term outcomes, including re-intervention
rates, a more appropriate markers than early mortality. The
editors of the EJVES encourage the reporting of high quality
long-term data from other countries, to further support the
benefit of centralizing the treatment of AAA patients.10,11

REFERENCES

1 Trenner M, Kuehnl A, Salvermoser M, Reutersberg B,
Geisbuesch S, Schmid V, et al. Editor’s Choice e high annual
hospital volume is associated with decreased in hospital mortality
and complication rates following treatment of abdominal aortic
aneurysms: secondary data analysis of the Nationwide German
DRG Statistics from 2005 to 2013. Eur J Vasc Endovasc Surg
2018;55:185e94.

2 Budtz-Lilly J, Björck M, Venermo M, Debus S, Behrendt C-A,
Altreuther M, et al. The impact of centralisation and endovascular
aneurysm repair on treatment of ruptured abdominal aortic an-
eurysms based on international registries. Eur J Vasc Endovasc Surg
2018;56:181e8.

3 Patterson OP, D’Donnel TFX, Kolh P, Holt PJE, Schermerhorn M.
Improved outcomes for ruptured abdominal aortic aneurysm
through centralisation. Eur J Vasc Endovasc Surg 2018;56:159e60.
Please cite this article as: Wanhainen A, Centralization of Abdominal Aortic Aneu
Vascular and Endovascular Surgery, https://doi.org/10.1016/j.ejvs.2020.08.008
4 Tripodi P, Mestres G, Riambau V. Impact of centralization on
abdominal aortic aneurysm repair outcomes: early experience in
Catalonia. Eur J Vasc Endovasc Surg 2020 (in this issue).

5 Sawang M, Paravastu SCV, Liu Z, Thomas SD, Beiles CB,
Mwipatayi BP, et al. The relationship between operative volume
and perioperative mortality after non-elective aortic aneurysm
repair in Australia. Eur J Vasc Endovasc Surg 2020 (in this issue).

6 Sawang M, Paravastu SCV, Liu Z, Thomas SD, Beiles CB,
Mwipatayi BP. The relationship between aortic aneurysm surgery
volume and peri-operative mortality in Australia. Eur J Vasc
Endovasc Surg 2019;57:510e9.

7 Scali ST, Beck AW, Sedrakyan A, Mao J, Venermo M, Faizer R,
et al. Hospital volume association with abdominal aortic aneu-
rysm repair mortality. Analysis of the International Consortium of
Vascular Registries. Circulation 2019;140:1285e7.

8 Boyle JR. Is in hospital mortality following EVAR still a valid
outcome measure? Eur J Vasc Endovasc Surg 2019;57:520.

9 Wanhainen A, Verzini F, Van Herzeele I, Allaire E, Bown M,
Cohnert T, et al. Editor’s choice - European society for vascular
surgery (ESVS) 2019 clinical practice Guidelines on the manage-
ment of abdominal aorto-iliac artery aneurysms. Eur J Vasc
Endovasc Surg 2019;57:8e93.

10 Kolh P, Dick F, Sillesen H. EJVES, the leading journal in vascular
surgery, is one of the numerous scientific pillars of the ESVS. Eur J
Vasc Endovasc Surg 2019;58:311e4.

11 Sillesen H, Debus S, Dick F, Eiberg J, Halliday A, Haulon S, et al.
Long term evaluation should be an integral part of the clinical
implementation of new vascular treatments - an ESVS Executive
Committee Position Statement. Eur J Vasc Endovasc Surg 2019;58:
315e7.

Anders Wanhainen*

ESVS Clinical Practice Guidelines on the Management of Abdominal Aorto-
Iliac Artery Aneurysms Writing Committee Chair, Department of Surgical

Sciences, Vascular Surgery, Uppsala University, Uppsala, Sweden
Department of Surgical and Perioperative Sciences, Umeå University,

Sweden

Stephan Haulon
ESVS President, Centre de l’Aorte, Hôpital Marie Lannelongue, Groupe

Hospitalier Paris Saint Joseph, Université Paris Saclay, France

Philippe Kolh
ESVS Clinical Guidelines Committee Chair, EJVES Editor-in-Chief Emeritus,
Department of Biomedical and Preclinical Sciences, GIGA Cardiovascular

Sciences, University of Liège, Belgium

*Corresponding author. Department of Surgical Sciences, Vascular Surgery,
Uppsala University 75185 Uppsala, Sweden. Tel.: þ46(0)733993906.
Email-address: anders.wanhainen@surgsci.uu.se (Anders Wanhainen)
rysm Repair - We Can No Longer Ignore the Benefits!, European Journal of

http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref1
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref2
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref2
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref2
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref2
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref2
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref2
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref3
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref3
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref3
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref3
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref4
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref4
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref4
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref5
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref5
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref5
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref5
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref6
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref6
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref6
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref6
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref6
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref7
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref7
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref7
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref7
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref7
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref8
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref8
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref9
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref9
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref9
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref9
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref9
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref9
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref10
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref10
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref10
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref10
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref11
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref11
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref11
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref11
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref11
http://refhub.elsevier.com/S1078-5884(20)30702-4/sref11
mailto:anders.wanhainen@surgsci.uu.se

	Centralization of Abdominal Aortic Aneurysm Repair - We Can No Longer Ignore the Benefits!
	References


