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ERAS protocol has shown to reduce morbidity up to 50%. Many items 
could improve the result but which procedure you think has the main 
impact? 
We cannot really say which factor makes the biggest impact, because the 
protocol is really based on studies done mostly in traditional care situations. 
There is very little data to differentiate clearly which element is key element, 
they probably all are. We observed a direct correlation between the number 
of ERAS items applied and the success. A really good emerging data is with 
laparoscopic surgery that seems to make a difference and an improvement 
in outcome. Furthermore, we know that the fluid restriction is very important 
and finally, the concept of insulin resistance, affected by many factors, is one 
of the key aspects why people are recovering better and why complications 
decrease. Interestingly, if you look at the literature today you will find that eve-
rybody states he has a similar protocol and make enhanced recover. In reality 
it is more an intention, because when you start to measure this objectively 
(like what we are doing with ERAS database) you will observe that few ERAS 
elements are really done in these cases!

What are the advantages for institutions to be part of ERAS society? 
Could institutions not develop their own program?
There have been several institutions around the world that did something si-
milar previously, but many are now in our group. One of the benefits of ERAS 
society is the possibility to monitor the progress (or the mistakes) with the 
database online, and to exchange with other members about experiences 
and difficulties. We heard earlier today from England figures on all the in-
stitutions claiming they were doing enhanced recovery. But looking at the 
length of stay we can see immediately they are actually not. People think they 
are doing something like ERAS, they like to think they are performing it, but 
when you start to measure it precisely, they don’t. The advantage of joining 
the society and joining the implementation program with his database is that 
you will get everyday your results in real time. If you are just adequate and 

honest in putting the data in the computer, you will know your situation and 
you will know exactly what to do to improve your outcome. The other fantas-
tic aspect is the research opportunities; you will be part of a large research 
community and can do trials based on the available ERAS system. You also 
have an international benchmarking.
Most members of ERAS society are visceral or colorectal surgeon. What 
about other specialties?
This is an ongoing process and ERAS protocols for other type of visceral 
surgery like pancreas or liver are about to be published. Moreover, we are 
currently training urologists and gynaecologists in Sweden. We also have 
a huge interest from orthopaedic surgeons and thoracic surgeons. An im-
portant element is to get the hospital management involved, and of course 
nurses, physiotherapists, dieteticians among others need to be on board. 
The fact is that everybody gains from ERAS: first of all the patients, but also 
society, hospitals and certainly the personal. It is a huge win-win project.

What is the satisfaction of patients, nurses and doctors with ERAS pro-
tocol? How do you measure it?
There is a need for more studies. I don’t have a lot of facts and data on this, 
but for many elements you can improve well-being of the patients and their 
satisfaction. My observation in the units where I’ve been training people my-
self is that patients seem to feel better. You don’t need to ask them, you just 
observe. Patients are walking, are eating, they feel fine, and they are waiting 
to go home instead of lying in bed. Staff and particularly the nurses are happy 
people because they see the patient every day. They feel satisfied because 
their patients do better. This is exciting and also boosting the moral and the 
happiness of the entire staff. Finally, last but not least, surgeons don’t like 
complications and of course ERAS helps to decrease complications and to 
monitor the decrease. There is no doubt: ERAS is very good for the surgeons 
too.

Table 1: The twenty items of ERAS 
protocol for colorectal surgery1

Item Guideline
Preadmission information and counselling Oral and written preadmission information
Preoperative bowel preparation No routine bowel preparation
Preoperative fasting Fasting two hours for liquids, six hours for solid. Preop carbohydrate load
Preanesthetic medication No medication causing long-term sedation
Thromboembolic prophylaxis Subcutaneous low-molecular-weight heparin
Antimicrobial prophylaxis Single dose, about one hour before surgery
Postoperative nausea and vomiting Prevention if ≥two risk factors
Laparoscopic surgery Recommended 
Surgical incisions Midline or transverse, minimal length
Nasogastric intubation Not used routinely
Intraoperative normothermia With upper-body forced-air cover routinely
Perioperative fluid management Fluid restriction. Intraoperative goal-directed therapy (monitoring)
Peritoneal drainage Not routinely indicated
Urinary drainage Suprapubic for pelvic surgery
Prevention of postoperative ileus Epidural analgesia. Avoidance of fluid overload. Laparoscopy. 
Postoperative analgesia Epidural analgesia for 48-72h. Paracetamol. NSAR
Postoperative nutritional care Oral diet at will on the day of surgery. Oral nutrition supplement.
Early mobilization Out of bed two hours on the day of surgery, six hours thereafter.
Audit Systematic to compare institutions

1 Adapted from Varadhan 
KK et al. The enhanced re-
covery after surgery (ERAS) 
pathway for patients under-
going major elective open 
colorectal surgery: a meta-
analysis of randomized 
controlled trials. Clin Nutr 
2010; 2: 434-440.
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Figure 1A: Evolution of return to gut function and length of stay with implementa-
tion of ERAS protocol for colorectal surgery

Figure 1B: Decrease of length of stay with increase in compliance with ERAS pro-
tocol

Internationale Anerkennung für 
Pierre-Alain Clavien

Prof. Dr. med. Pierre-Alain Clavien, Vorsteher des 
Zentrums Chirurgie und Direktor der Klinik für 
Viszeral- und Transplantationschirurgie am Uni-
versitätsspital Zürich, ist zum Präsidenten der 
bedeutenden European Surgical Association 
(ESA) ernannt worden. Das ist eine grosse Aner-
kennung des ausserordentlichen Leistungsaus-
weises von Prof. Pierre-Alain Clavien und von 
grosser Bedeutung für die akademische Chirur-
gie in der Schweiz. 

Die ESA wurde 1993 von Pro-
fessor Henri Bismuth gegrün-
det und zählt aktuell über 250 
Aktiv- und 35 Ehrenmitglieder. 
Die Mitglieder der ESA sind 
renommierte Lehrstuhlinhaber 
oder Leiter führender Kliniken in 
Europa aus allen chirurgischen 
Disziplinen. Ziel der ESA ist die 
Förderung chirurgischer For-
schung auf höchstem Niveau. 
Im Rahmen eines jährlich stattfindenden Symposiums werden 
jeweils rund vierzig exzellente wissenschaftliche Arbeiten vorge-
stellt. Anlässlich des diesjährigen Kongresses in Hamburg wurde 
Prof. P.A. Clavien zum Präsidenten gewählt. 

Swiss knife gratuliert herzlich und freut sich über die prominente 
Vertretung der Schweizer Chirurgen innerhalb der European Sur-
gical Association.

Catherine Blanc Nicolas Demartines
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The fenestrated endovascular aneurysm repair (FEVAR)

The endovascular management of abdominal aortic aneurysm (AAA) 
has now been widely accepted and is considered the method of choice 
in most centers.1-2 The National Vascular Database 2009 reported that 
about the half of AAA are treated by endovascular repair (EVAR)3, princi-
pally due to reduced post-operative mortality rate and fewer complica-
tions4. The existing recommendations dealing with the neck configura-
tion are an infrarenal length of more than 10 mm with a diameter of 
less than 32 mm and an angulation of less than 60°. However, despite 
advances in stent-graft design, it is estimated that approximately 20-
50% of patients will be precluded from EVAR using standard material 
due to unsuitable aneurysm anatomy5,6. In these cases, an open surgical 
approach requires suprarenal or even supraceliac clamping, which is 
associated to an elevated risk of renal complications and worse out-
come7. Alternative endovascular techniques have been described with 
good short-term results but convincing data are currently lacking at 
long-term follow-up8,9.

The fenestrated endovascular aneurysm repair (FEVAR), described in 199610 
extends the proximal sealing zone and the fixation to the more stable vis-
ceral aorta. It uses holes in the graft (fenestrations) or scallops to access 
renal or visceral arteries. The cannulation of the fenestrations followed by the 
sealing with covered stents is technically challenging with potentially subse-
quent morbidity. However, more than thousands cases have been performed 
worldwide with great variety in the selection of patients but the technical 
success rate seems to be high8,11 and FEVAR has emerged as an effective 
alternative to open surgery for the management of juxtarenal aortic aneu-
rysms (JAA). However, no guidelines or recommendations exist about the 
indications due to heterogeneity in the studies. The purpose of this article is 
to present the first preliminary experience with FEVAR in Switzerland and to 
discuss the place of this technique in the management of AAAs.
From March to December 2011, 3 men with a mean age of 65 years (range 
60-68) were treated electively for complex abdominal aortic aneurysm with 
a fenestrated endovascular Zenith endograft (Cook- Bloomington, IN, USA) 
(fig.1) in the Department of Thoracic and Vascular Surgery at the CHUV in 
Lausanne. They were all asymptomatic but considered at high risk for open 
surgery and their aneurysm was untreatable using standard EVAR due to 
unsuitable anatomy. Two of them presented with juxtarenal aneurysm with 
no infra-renal aortic neck (fig.2) and the last one had an aneurysm that in-
volved also the superior mesenteric artery (SMA). Mean aneurysm diameter 
was 7.4 (range 5.7-8.5). All patients had pre-operative high resolution helical 
angio-CT scan with 0.5 mm slices allowing accurate planning and sizing of 
the devices. Each patient gave his informed consent. 

Procedure
All the procedures were performed under general anaesthesia. Access was 
gained through bilateral femoral artery exposure. Two stiff wires were positi-
oned into the aorta through both sides. Aortography was completed through 
a flush catheter advanced above the celiac trunk. The first tubular proximal 
component oriented using radio-opaque markers was partially expanded 
due to posterior tethering, allowing rotational and longitudinal movements 

to accommodate to visceral ostia. The renal arteries and the SMA were then 
cannulated through the fenestrations and 7-F long sheats were inserted over 
Rosen guidewires into target arteries (fig.3). After full expansion of the graft 
body, the top cap was deployed and Advanta™ V12 balloon-expandable 
covered stents (Atrium, Mijdrecht, The Netherlands) were deployed in the 
visceral arteries. Approximately 2/3 of the stent should be within the vessel 
and 1/3 into the aorta. The aortic portion of the stent was further flared with 
a 12-mm compliant balloon. The 7-F sheats were removed and the second 
bifurcated part of the system was inserted with at least 2 stents of overlap. 
The deployment of the limb extensions is similar to the standard Zenith sy-
stem12. Compliant balloon inflation at all joints was performed followed by 
completion angiography.

Results
All prostheses were successfully implanted without any acute loss of visceral 
arteries. Procedural time averaged 250 min (range 180-300). Each patient 
stayed 1 day in the ICU and the mean length of hospital stay was 6.5 days 
(range 6-8). A total of 10 visceral vessels were incorporated in the prosthesis 
with 6 small fenestrations for the renal arteries, 1 large fenestration and 2 
scallops for the SMA and 1 scallop for the celiac trunk. Only Advanta V12 
covered stents were used. Four stents of 7 mm of diameter and 38 mm long 
(7/38) and 2 stents 6/38 mm were used for the renal arteries. For the SMA, a 
10/38 mm stent was deployed. In one case, the iliac extension was deployed 
into the external iliac artery with previous embolization of the internal iliac 
artery due to a common iliac aneurysm.
No conversion was necessary and no patient died. No post-operative surgi-
cal complications occurred except one inguinal haematoma. No reinterventi-
on was required. There were no cardiac or pulmonary problems and no renal 
failure was observed. No endoleak was depicted on the post-procedural 
angio-CT scan (fig. 4). 
Mean follow-up was 7 months (range: 6-9) without any lost. No patient died 
during this period. The angio-CT scan at 6 months revealed that no visceral 
arteries were lost and no endoleak was depicted. No stenosis appeared into 
the covered stents. Moreover, no migration or occlusion of the graft compo-
nents occurred. 

Discussion
Due to the ageing of the population, an increasing number of patients are re-
ferred for the management of complex AAA. In this context, an endovascular 
approach has been developed based on the attractive results of EVAR1. This 
new alternative technique - the FEVAR - is designed to extend the sealing 
zone and improve the fixation. The feasibility of this procedure varies becau-
se target visceral vessel cannulation is a technically demanding procedure, 
thus requiring time and experience, especially in complex cases, with po-
tential artery loss and acute or late renal events. Thus, benefits after FEVAR 
could be less than after EVAR, considering the expected higher rates of mor-
bidity and mortality rates, thereby questioning about the validity of FEVAR.
However, since the first description of a fenestrated stent graft by Park et 
al10 , technique and material have rapidly evolved to adapt to more com-
plex situations. Numerous authors have reported successful endovascular 
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procedures for JAA, associated with low level of conversion and complica-
tion rates, considering the high-risk patient population13-18. Moreover, this 
technique was shown to be effective, without any type I or III endoleak, and 
causing only few renal events8. In one of the largest studies published to 
date, Greenberg et al. reported 2-year survival rates of 82% for juxtarenal 
aneurysm. Among the 231 stented renal arteries, 2% presented an episode 
of occlusion19. These are encouraging results in light of the low patient po-
pulation treated and when considering the benefits of the procedure in terms 
of shorter ICU and hospital stays, as well as improved quality of life in com-
parison with a surgical approach. It has been confirmed by a more recent 
review that has reported a reduction of about 50% of 30-day mortality rates 
after FEVAR as compared to open surgery20 and a recently published meta-
analysis performed by Cross et al. analyzing about 660 procedures found a 
30-day proportional mortality rate of 2%21.
As the stent-grafts are designed according to the unique anatomy of each 
patient, the planning is complex and it requires high-resolution CT scan with 
thin slices, centerline reconstruction and determination of the clock-position 
of the arteries. In addition, logistic issues such as the acquisition of custom-
designed endografts that require 6-12 weeks to manufacture make their use 
in urgent settings impractical. 
Although long-term results of ongoing prospective trials are still awaited, it 
seems rational to think that this could be the technique of choice for complex 
AAA repair in the near future. However, quality of evidence remains poor due 
to wide variations in the selection of patients and inappropriate statistical 
analysis in the series and there is to date no level I evidence for the use of 
FEVAR. Thus, its exact place for JAA management still needs to be defined. 
Some others questions remain unanswered due to unclear documentations 
in the majority of series. The main existing problem is the lack of precise 
definitions of juxta-renal or short neck aneurysms and there is no widely ac-
cepted classification. Therefore, indications for FEVAR and true comparison 
of outcomes are difficult to establish. In UK, consensus opinion is that FEVAR 
is not indicated in every short neck situation and for elderly or frail patients, 
who don’t have a reasonable life expectancy22. 
Moreover, this technique is relatively new and to our knowledge, in Switzer-
land, only 3 patients have been successfully treated with FEVAR. We can 
assume that a small number of interventions will be performed each year, 
according to the size of the Swiss population. It seems therefore very im-
portant to define a limited number of referral centers allowed to develop this 
technology, based on the existence of a learning curve and on the justifica-
tion that a minimum number of cases should be done each year to stay com-
petitive. Moreover, the technology of the fenestrated graft is derived from the 
Zenith device and solid experience with its delivery system is undoubtedly 
indicated. Another point of concern is the costs of such a procedure. Indeed, 
the fenestrated graft that is custom-made is very expensive owning to the 
specific manufacture required and in the absence of any reimbursement by 
the insurance companies for this new technique, each case should be dis-
cussed. A cost-effectiveness analysis is therefore also required.

Conclusion
The treatment of complex AAA using FEVAR is feasible and safe using cu-
stom-made products. However, larger patient series are required to define its 
future role and its exact place among the therapeutic tools available for AAA 
repair, especially for high-risk and old patients.
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