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WHAT THIS PAPER ADDS

This observational prospective multicentre series reports the longest term results of the third generation Anaconda device in infrarenal aortic aneurysms with good data consistency. The endograft provided high technical success. During this five year assessment, secondary interventions were performed in 35 of 176 patients (19.9%) and a significant aneurysm diameter decrease of -13.5% was observed, yet the limb occlusion rate remained high (15 limbs [4.3%] in 14 patients [7.9%]) and was significantly higher when additional leg extensions were implanted.

Moreover, distal arterial embolisation occurred in some cases. Finally, implantation outside instructions for use should be avoided as it led to significantly higher rates of migration, surgical conversion, and aneurysm sac expansion.

Objective: A significant decrease in aneurysm related survival is observed at long term follow up after infrarenal endovascular aneurysm repair (EVAR) compared with open repair. Therefore, longer term results with new generation endografts are essential. The aim of this postapproval French multicentric prospective observational study (EPI-ANA-01) was to evaluate the technical success and five year mortality and secondary intervention rates of the third generation Anaconda ® endograft.

Methods: From June 2012 to October 2013, 176 consecutive unruptured infrarenal abdominal aortic aneurysms were included (160 male patients, mean age 75.3 ± 8.4 years). Survival, freedom from type Ia endoleak, limb events, and re-interventions were estimated using the Kaplan-Meier method. Anatomical and clinical characteristics were compared according to the occurrence of migration, conversion, adverse limb events, endoleak, and sac enlargement.

Results:

The primary technical and clinical success rates were 98.3% and 94.9%, respectively. A hostile neck was identified in 33.9% of patients and 10.7% were treated outside instructions for use (IFUs). An early postoperative (≤ 30 days) mortality rate of 1.7% was observed. At one and

INTRODUCTION

Nowadays, the proportion of infrarenal abdominal aortic aneurysms (AAAs) treated by endovascular aneurysm repair (EVAR) exceeds that of those treated by open repair. [START_REF] Schwarze | Age-related trends in utilization and outcome of open and endovascular repair for abdominal aortic aneurysm in the United States, 2001-2006[END_REF] However, the initial enthusiasm caused by its minimally invasive nature [START_REF] Patel | Endovascular versus open repair of abdominal aortic aneurysm in 15-years' follow-up of the UK endovascular aneurysm repair trial 1 (EVAR trial 1): a randomised controlled trial[END_REF] and initial survival benefit over open repair [START_REF] Greenhalgh | Comparison of endovascular aneurysm repair with open repair in patients with abdominal aortic aneurysm (EVAR trial 1), 30-day operative mortality results: randomised controlled trial[END_REF][START_REF] Prinssen | A randomized trial comparing conventional and endovascular repair of abdominal aortic aneurysms[END_REF] was crushed following the 15 year follow up results of the EVAR-1 trial, which reported a significant decrease in aneurysm related survival after EVAR, mainly related to secondary aneurysm rupture and malignant diseases. [START_REF] Patel | Endovascular versus open repair of abdominal aortic aneurysm in 15-years' follow-up of the UK endovascular aneurysm repair trial 1 (EVAR trial 1): a randomised controlled trial[END_REF] Survival decreased even more in population based studies, declining to 39% after 10 years, [START_REF] Schermerhorn | Longterm outcomes of abdominal aortic aneurysm in the Medicare population[END_REF] when half of the patients survived in the EVAR-1 trial. The survival difference could be related to the general condition before surgery, the variability in postoperative surveillance, [START_REF] Garg | Adherence to postoperative surveillance guidelines after endovascular aortic aneurysm repair among Medicare beneficiaries[END_REF] or the use of different generation endografts. [START_REF] Verzini | Abdominal aortic endografting beyond the trials: a 15-year single-center experience comparing newer to older generation stent-grafts[END_REF] Besides, in the Open versus Endovascular Repair (OVER) trial, long term overall survival was similar among patients who underwent EVAR and those who underwent open repair. [START_REF] Lederle | Open versus endovascular repair of abdominal aortic aneurysm[END_REF] However, patients in the EVAR group required more secondary procedures. [START_REF] Lederle | Open versus endovascular repair of abdominal aortic aneurysm[END_REF] This recently lead a UK policy group (National Institute for Health and Care Excellence) to propose new guidelines for the treatment of AAAs that almost entirely dismiss the use of "standard EVAR" and completely eliminate "complex EVAR" because of a lack of robust, long-term data, [START_REF] Mastracci | The proposed UK abdominal aortic aneurysm guidelines: A much needed wakeup call[END_REF] contrary to the recent European Society for Vascular Surgery guidelines stating that "in most patients with suitable anatomy and reasonable life expectancy, EVAR should be considered as the preferred treatment modality". [START_REF] Wanhainen | Editor's Choice -European Society for Vascular Surgery (ESVS) 2019 Clinical Practice Guidelines on the Management of Abdominal Aorto-iliac Artery Aneurysms[END_REF] Therefore, long term evaluation of new generation endografts in population based studies, focusing especially on mortality (aneurysm and malignancy related), secondary interventions, and renal function evolution are essential to determine which treatment modality should be offered to which patient. [START_REF] Leurs | Impact of study design on outcome after endovascular abdominal aortic aneurysm repair. A comparison between the randomized controlled DREAM-trial and the observational EUROSTAR-registry[END_REF] The Anaconda ® device (Vascutek, Terumo, Inchinnan, UK) is one of the new generation endografts, and some singlecentre and multicentre experiences have demonstrated excellent procedural and short term outcomes with the second generation Anaconda (before 2011) (Table S1; Supplementary Material). [START_REF] Freyrie | Anaconda TM : the Italian Registry. Study protocol and preliminary perioperative results[END_REF][START_REF] Freyrie | Preliminary results of Anaconda TM aortic endografts: a single center study[END_REF][START_REF] Freyrie | Results of the endovascular abdominal aortic aneurysm repair using the Anaconda aortic endograft[END_REF][START_REF] Saratzis | Anaconda Aortic stent-graft: single-center experience of a new commercially available device for abdominal aortic aneurysms[END_REF][START_REF] Stella | The advantages of Anaconda endograft for AAA[END_REF][START_REF] Rödel | The Anaconda AAA stent graft system: 2-year clinical and technical results of a multicentre clinical evaluation[END_REF] However, concerns about the frequency of limb occlusion justified the creation of the current One-Lok version. This postapproval French multicentric prospective observational study (EPI-ANA-01) was conducted to evaluate the results of this third generation Anaconda endograft in the treatment of unruptured AAAs under real conditions of use.

METHODS

The prospective EPI-ANA-01 study responds to the French postregistration protocol common to all manufacturers relative to a health product and necessary to renew its coverage by the health insurance company. This protocol was constituted by a scientific committee (Table S2 S3; Supplementary Material) were randomly selected independently by a clinical research programme. Randomisation was carried out according to a specific request of the HAS to respect the same typology compared to the 12 months of activity of the promoter preceding randomisation. The following three criteria were considered: (i) private vs public centre; (ii) geographic distribution; and (iii) < 10 cases, between 10 and 25 cases, and > 25 cases. Each centre could use stent grafts from another brand during the inclusion period, without any specific selection criteria. The sample size was calculated to meet the follow up requirements of the HAS of 150 patients. Data were entered in the database by the primary surgeon and re-evaluated by an independent vascular surgeon, a clinical research assistant, and an independent Hospital University Assistant of the Health Evaluation Methods Unit.

Study population

Patients admitted from 28 June 2012 to 15 October 2013 were evaluated for inclusion if they required an aortic endograft for the treatment of an unruptured infrarenal AAA ≥ 50 mm in diameter, according to the HAS indications. [START_REF]'un programme de dépistage des anévrismes de l'aorte abdominale en France[END_REF] Indications for the angulation of the aortic neck were, however, wider, as the Anaconda device can be implanted at a proximal aortic neck angle of ≤ 90° and a length of ≥ 15 mm according to its instructions for use (IFUs). Nonetheless, the proximal neck had to show no significant or circumferential calcification or thrombus. There were no exclusions relative to the clinical status or comorbidities, or in terms of volume of experience with the endograft. The follow up imaging protocol was left to the centres' discretion.

Outcome Measures

Endpoints included deployment success (defined as the successful deployment of the endograft), primary technical success (successful access, deployment of the graft with secure proximal and distal fixation; no type I or III endoleak; patent graft without significant twist, kinks, or obstruction) and clinical success (successful deployment of the graft at the intended location without aneurysm related death, type I or III endoleak, graft infection, migration or thrombosis, aneurysm expansion [diameter > 5 mm], rupture, or conversion), aneurysm exclusion success (absence of either a type I or III endoleak), mortality, aneurysm rupture, secondary intervention, migration, endoleak, and sac enlargement. Definitions complied with the reporting standards. [START_REF] Chaikof | Reporting standards for endovascular aortic aneurysm repair[END_REF] In-hospital outcomes were defined as outcomes occurring during the hospital stay. Hostile neck anatomy was defined as any or all of length of < 10 mm, angle > 60°, diameter > 28 mm, ≥ 50% circumferential thrombus, ≥ 50% calcified neck, and reverse taper. [START_REF] Aburahma | Clinical outcomes for hostile versus favorable aortic neck anatomy in endovascular aortic aneurysm repair using modular devices[END_REF] Parameters of interest were compiled in a priori report forms compulsory for each centre, then subjected to final clinical validation. The database was frozen in August 2019. The criteria were evaluated in hospital; follow up was considered at one months, six months, and at one, two, three, four, and five years, with the issue of an annual report sent to the HAS (Fig. 1).

Statistical analysis

Data were analysed using SAS version 9.3 (SAS Institute, Cary, NC, USA) and GraphPad Prism version 7.0 (GraphPad, San Diego, CA, USA). Normality was assessed using the Shapiro-Wilk test. Depending on the distribution, medians or means were reported for continuous variables, and frequencies and corresponding proportions for categorical variables. Survival and freedom from type Ia endoleak, limb events, and re-interventions were estimated using the Kaplan-Meier method.

Anatomical and clinical characteristics were compared among different groups according to the occurrence of migration, conversion, adverse limb events, endoleak, and sac enlargement to identify predictive factors for adverse outcomes, especially regarding treatment outside the IFUs. Differences between groups were evaluated with Pearson's chi square test with Yates' continuity correction, Wilcoxon rank sum test with continuity correction, or Fisher's exact test for count data, as appropriate. A two tailed p value < .05 was considered to be statistically significant.

RESULTS

Patients

One hundred and seventy-seven patients were included, with AAAs measuring 53.9 ± 8.6 mm in maximum diameter. Table 1 summarises demographics. Aneurysms were symptomatic (no signs of rupture) in 5.1% of the cases and rapidly enlarging in 11.9%. A hostile neck was identified in 33.9% of the patients and 10.7% (19 patients) were treated outside the IFUs. Anatomical characteristics are reported in Table 2.

Peri-operative outcomes

The deployment success rate reached 99.4%; one implantation could not be completed because of hostile accesses. The patient was eventually treated by open repair during a secondary procedure and the following results are calculated on a per protocol analysis, except for technical and clinical success. Peri-operative successful aneurysm exclusion was achieved in 98.9% of the cases (two type Ia endoleaks [1.1%]), with a primary technical and clinical success rate of 98.3% and 94.9%, respectively. The repositionable deployment system was used in 36.4% of the cases (31.7% in hostile necks vs 33.3% in favourable necks; p = .87) and the magnet wire cannulation system in 93.8% (Table 3; Table S4 [Supplementary Material]).

An early postoperative (≤ 30 days) mortality rate of 1.7% was observed. Patients died of heart failure (n = 2) and multiple organ failure (n = 1, on the first postoperative day in symptomatic aneurysm with intraoperative type Ia endoleak). Early complications were observed in nine patients (5.1%) (Table 4). [START_REF] Chaikof | Reporting standards for endovascular aortic aneurysm repair[END_REF] Two early secondary procedures (thrombo-embolectomy) were required for limb graft thrombosis (1.1%). A partial leg thrombosis secondary to a kink was successfully treated by stenting.

An in hospital computed tomography was performed in 127 patients and showed 2 type Ia endoleaks (1.6%), one type Ib (0.8%), 16 type II (12.6%), and one endoleak of undetermined origin (0.8%).

Follow up

The median duration of follow up was 59 months (interquartile range 43-62 months). Kaplan-Meier estimates are reported in Figure 2 and Figure S1 (Supplementary Material). At one and five years, estimated survival reached 94.9% and 65.9%, respectively; 52 patients died, 11 of heart failure, four of pulmonary embolism, four of mesenteric ischaemia, one of bowel obstruction, one of cirrhosis, eight of cancer, one of subdural haematoma, two of cerebral haemorrhage, two of cerebral stroke, one of aneurysm related death (in the aftermath of a secondary procedure to treat a type Ia endoleak complicated with severe renal insufficiency), three of alteration in general condition, and 14 of unknown cause. Hence, death was aneurysm related in four patients (2.3%, including 30 day mortality).

One renal artery impingement was noticed, without any consequence on renal function, along with three distal aortic graft migrations; a 10 mm asymptomatic migration was treated endovascularly and two migrations (15 mm and 20 mm) were responsible for the secondary onset of a type Ia endoleak at one year.

Hence, a total number of six type Ia endoleaks was reported. One patient died on the first postoperative day (symptomatic aneurysm), one endoleak spontaneously disappeared on the three month CT (the aneurysm sac has now decreased by 10 mm in diameter), and three patients with proximal neck enlargement underwent proximal aortic cuff extension (a chimney was necessary to preserve the lowest renal artery in two of them). The postoperative course was complicated by acute renal failure in one patient treated with an open chimney three years after the initial procedure, following distal migration. He died on the second postoperative day. On the last imaging follow up, two short gutter type Ia endoleaks are still present, [START_REF] Ullery | Natural history of gutter-related type Ia endoleaks after snorkel/chimney endovascular aneurysm repair[END_REF] with stability of the aneurysm sac (-2 mm and +3 mm at 53 and 39, months, respectively).

Four type Ib endoleaks were reported (one on the immediate postoperative CT, two at two years, and one at three years) and treated by external iliac extension with hypogastric artery embolisation.

Forty type II endoleaks were noticed and treated by embolisation (n = 9), lower mesenteric artery ligation (n = 1), lumbar artery ligation (n = 1), and surgical conversion (n = 2).

Additionally, three endoleaks of undetermined origin and one type IV endoleak were reported (with a stability of the aneurysm sac: 0 mm, 0 mm, -4 mm, and 0 mm at 72, 48, 48, and 71 months, respectively).

Mean aneurysm sac diameter decreased significantly (42.3 ± 14.7 mm, -13.5%; p < .001) as reported in Figure 3. At five years, the maximum diameter decreased by ≥ 5 mm in 32.4% of the cases (n = 57), was stable in 4.0% (n = 7), and increased ≥ 5 mm in 6.8 % (n = 12, data available for 76 patients).

Overall, 15 limb occlusions were observed in 14 patients (4.3% of limbs, 7.9% of patients), with a significantly higher rate in patients treated with additional leg extensions (p = .05). Overall, 16 major adverse limb events were noticed. In addition to two early limb graft thromboses and one partial leg thrombosis already described, 13 limb graft thromboses occurred. 

DISCUSSION

This multicentre observational study is the first large scale French study to describe the five year results of the third generation Anaconda ® endograft. With 176 implantations, this is the second largest study on this device, after the Italian registry of Freyrie et al., [START_REF] Freyrie | Anaconda TM : the Italian Registry. Study protocol and preliminary perioperative results[END_REF] and it offers the longest follow up, with the Italian study of Nano et al. [START_REF] Nano | Postimplantation syndrome after endovascular aortic repair using the Anaconda TM endograft[END_REF] Primary technical and clinical success, mortality, and freedom from aneurysm related mortality rates are in agreement with the literature results with this device [START_REF] Freyrie | Results of the endovascular abdominal aortic aneurysm repair using the Anaconda aortic endograft[END_REF][START_REF] Saratzis | Anaconda Aortic stent-graft: single-center experience of a new commercially available device for abdominal aortic aneurysms[END_REF][START_REF] Stella | The advantages of Anaconda endograft for AAA[END_REF][START_REF] Rödel | The Anaconda AAA stent graft system: 2-year clinical and technical results of a multicentre clinical evaluation[END_REF] and other endografts. [START_REF] Greenberg | Zenith AAA endovascular graft: intermediate-term results of the US multicenter trial[END_REF][START_REF] Faure | Predictive factors for limb occlusions after endovascular aneurysm repair[END_REF][START_REF] Verhoeven | Real-world performance of the new C3 Gore Excluder stent-graft: 1-year results from the European C3 module of the Global Registry for Endovascular Aortic Treatment (GREAT)[END_REF] However, any modern graft performs well in the short term. The strong point of the current study is its five year follow up, which highlights the fact that patients undergoing EVAR outside the manufacturer's IFU have an increased risk of late failure, presumably because of lack of adequate seal. [START_REF] Schanzer | Predictors of abdominal aortic aneurysm sac enlargement after endovascular repair[END_REF] As such, distal migrations occurred despite the hooks and the saddle shaped proximal ring design, with rates at the upper end of the acceptable range of actual devices (2.0%). [START_REF] Freyrie | Anaconda TM : the Italian Registry. Study protocol and preliminary perioperative results[END_REF][START_REF] Saratzis | Anaconda Aortic stent-graft: single-center experience of a new commercially available device for abdominal aortic aneurysms[END_REF][START_REF] Greenberg | Zenith AAA endovascular graft: intermediate-term results of the US multicenter trial[END_REF] As reported by Vukovic et al., [START_REF] Vukovic | Abdominal aortic aneurysm neck remodeling after Anaconda stent graft implantation[END_REF] it seems that the main body of the Anaconda device migrates continuously toward the aortic bifurcation and that the proximal portion of the main ring flattens, resulting in an increase in the aortic diameter of the proximal landing zone and a horizontalisation of the lateral concavities upwards.

Besides, freedom from type Ia endoleak was comparable to the results from the Italian registry of Freyrie et al. (98.0% at three years) [START_REF] Freyrie | Anaconda TM : the Italian Registry. Study protocol and preliminary perioperative results[END_REF] or Vukovic et al. (95.0% at four years), [START_REF] Vukovic | Abdominal aortic aneurysm neck remodeling after Anaconda stent graft implantation[END_REF] but tended to decrease over time. As such, secondary procedures were largely dominated by reinterventions for the management of endoleaks (47.9%), followed by limb occlusions (35.4%) and access site complications (5.7%) leading to a five year freedom from aneurysm related reintervention rate of 78.1%, in agreement with the ones observed in the lobal Registry for Endovascular Aortic Treatment (GREAT) registry (83.2% at five years) [START_REF] Verhoeven | Real-world performance of the new C3 Gore Excluder stent-graft: 1-year results from the European C3 module of the Global Registry for Endovascular Aortic Treatment (GREAT)[END_REF] and Dutch Randomized Endovascular Aneurysm Management (DREAM) trial (70.4% at six years). [START_REF] Bruin | Long-term outcome of open or endovascular repair of abdominal aortic aneurysm[END_REF] Importantly, those re-intervention rates remain high, compared to the ones observed after open repair, as already reported in the OVER trial with a significant between group difference in the number of procedures (p = .04) and in the percentage of patients who underwent a secondary procedure (26.7% in the EVAR group vs 19.8% in the open repair group; difference 6.9% [95% confidence interval 2.0 -17.5]), [START_REF] Lederle | Open versus endovascular repair of abdominal aortic aneurysm[END_REF] and in the 15 year results of the EVAR 1 and 2 trials with 4.1 versus 1.7 re-interventions per 100 person years, respectively (p < .001), [START_REF] Patel | The UK EndoVascular Aneurysm Repair (EVAR) randomised controlled trials: long-term follow-up and cost-effectiveness analysis[END_REF] adding to the controversy of potential loss of benefit of EVAR over time. [START_REF] Mastracci | The proposed UK abdominal aortic aneurysm guidelines: A much needed wakeup call[END_REF] Importantly, 10.7% of cases were treated outside the IFUs. Those anatomical guidelines were developed to guide patient selection to maximise outcomes. Hence, worse outcomes should be expected with IFU non-compliance and it is generally admitted that it leads to a higher risk of type I endoleaks. [START_REF] Oliveira-Pinto | Long-term results of outside "instructions for use" EVAR[END_REF] Still, the long term results of off-label EVAR remain scarce. [START_REF] Oliveira-Pinto | Long-term results of outside "instructions for use" EVAR[END_REF] Interestingly, 7.9% of those outside IFU patients were treated in private centres, where physicians did not have access to fenestrated devices. Nonetheless, seeing the significantly higher rates of migration, conversion, and aneurysm sac expansion in such patients, the liberal use of stent grafts outside the IFUs should be avoided as it may jeopardise the whole technique and lead to its demise.

Since the release of the second generation Anaconda device, particular attention has been paid to limb occlusions. Indeed, in the ANA-004 study, [START_REF] Rödel | The Anaconda AAA stent graft system: 2-year clinical and technical results of a multicentre clinical evaluation[END_REF] the rate was higher than expected and data suggested that they were mainly observed with the combination of small body diameters and large diameter limbs. As a consequence, in the third generation Anaconda device implanted in this series, the One-Lok system was implemented, with a standardised 12 mm docking zone and two additional nitinol rings supporting the body to maximise lumen diameter and prevent possible kinking in angulated anatomies. However, the lack of longitudinal support can result in higher risks of limb retraction and kinking, [START_REF] Karkos | Endovascular Repair of abdominal aortic aneurysms with the Anaconda TM stent graft: Mid-term results from a single center[END_REF] which is a recognised predictive factor for occlusion. [START_REF] Faure | Predictive factors for limb occlusions after endovascular aneurysm repair[END_REF] Recently, Rödel et al. focused on this specific matter and reported a 9.8% rate of index occlusions over a mean follow up of 47 months. [START_REF] Rodel | Incidence and treatment of limb occlusion of the Anaconda endograft after endovascular aneurysm repair[END_REF] They showed no significant difference in overall occlusion rate between the second generation Anaconda devices and the third, or with use within the IFUs or not. No endograft escapes this complication, [START_REF] Conner | Secondary procedures after endovascular aortic aneurysm repair[END_REF] and Faure et al. looked for predictive factors for limb occlusion in various types of endografts. [START_REF] Faure | Predictive factors for limb occlusions after endovascular aneurysm repair[END_REF] Mean follow up varied between one and 77 months, with limb occlusion rates between 0% and 7.2%. With a 7.9% rate at 52 months for a third generation device, the present series' result is at the upper end of the acceptable range and largely above the rate of < 1% observed in the GREAT registry. [START_REF] Sayed | Mid-term outcomes of endovascular aneurysm repair in challenging aortic neck anatomy based on experience from the GREAT C3 registry[END_REF] As such, efforts should be made to further understand and reduce this complication. A significant increase in limb occlusions was found with external iliac artery implantations. [START_REF] Faure | Predictive factors for limb occlusions after endovascular aneurysm repair[END_REF] However, this association was not found in the present series, showing no limb occlusion in 16 patients with iliac limb implantation in the external iliac (4.5% of the limbs). Nonetheless, additional limb extensions led to significantly more limb occlusions. The overlap between limbs was not reported, but excessive overlap (> 40 mm) to adjust the length of the limb could be responsible for this phenomenon.

Finally, the monitoring protocol was left to the discretion of the centre implanting the endograft. Interestingly, despite a relatively well honed clinical follow up, only 63.3% of patients had a five year imaging follow up (Fig. S2; Supplementary Material). Difficulties in applying recommended surveillance strategies are clearly expressed by Schanzer et al., [START_REF] Schanzer | Follow-up compliance after endovascular abdominal aortic aneurysm repair in Medicare beneficiaries[END_REF] revealing that half of Medicare beneficiaries are lost to follow up after five years, and the annual loss of imaging follow up appears to increase steadily throughout the study period. These rates are surprisingly high given the evidence of the importance of imaging monitoring to identify corrective problems and avoid sac enlargement and secondary rupture. Importantly, surveillance non-compliance rates are particularly important in patients of advanced age or after treatment at a low volume centre. [START_REF] Garg | Adherence to postoperative surveillance guidelines after endovascular aortic aneurysm repair among Medicare beneficiaries[END_REF]36 This should alert the medical community on the increasing risks of secondary rupture in the years to come if no action is taken.

Limitations

One specificity of this study is the randomisation of centres according to the criteria defined by the HAS. This randomisation was done at centres in which the Anaconda device was already present. Given its sales history on the French market, most of the implantations were concentrated in private centres; as such, the population of this study might not be completely representative of the French population. Moreover, the nature of this study did not allow for direct contemporary comparison with conventional surgery or the competing brand devices.

Furthermore, the evolution of glomerular filtration rates was not a criterion collected during the design of the study, which prevents us from concluding on this important point, when recent results suggest that patients undergoing EVAR may experience a significant long term decrease in renal function. 37 Moreover, 81.8% of the centres included fewer than 10 patients per year in the study. We did not have access to the overall number of endograft implantations performed in those centres, but it is reasonable to think that some of them did not perform 10 EVAR cases per year, and performed even fewer EVAR cases per year with this specific endograft. This reflects a major problem in the current care of aortic aneurysms and could explain why some results remain inferior to those of larger international series. Indeed, the Society for Vascular Surgery practice guidelines on the care of patients with an AAA recently suggested that elective EVAR should only be performed at centres with a volume of at least 10 EVAR cases each year and a documented peri-operative mortality and conversion rate of 2% or less (level of recommendation 2C). 38 This series had a mean AAA size of 53 mm, which may impact on the generalisation of these findings in areas where a 55 mm threshold is respected for surgical referral. This is partly explained by the inclusion of patients with symptomatic aneurysms, rapidly enlarging ones, or iliac aneurysms, but this is mostly explained by the fact that, in France, the HAS historically defined the threshold for the surgical referral to be 50 mm. [START_REF]'un programme de dépistage des anévrismes de l'aorte abdominale en France[END_REF] However, > 90% of the patients were men. Oliver-Williams et al. reported a risk of ruptured AAA of < 55 mm of less than 0.5% per year in the UK male population, 39 which is less than the peri-operative mortality observed in this series or, indeed, the UK for elective AAA repair (1.4%). 40 This confirms the fact that surgical treatment should not be offered to male patients with unruptured AAAs of < 55 mm diameter, even in the French population, as already reported in European guidelines. 41 Finally, despite the inclusion of < 200 patients, this series is one of the largest studies to report the results of the Anaconda device. This limited number of patients, in view of the GREAT registry, with > 400 patients, [START_REF] Verhoeven | Real-world performance of the new C3 Gore Excluder stent-graft: 1-year results from the European C3 module of the Global Registry for Endovascular Aortic Treatment (GREAT)[END_REF] and the ENGAGE registry, with > 1 200 patients, is responsible for a lack of statistical power in subgroup analysis, which makes the conclusions difficult when there is no significant difference for several criteria. In the same way, results of comparisons must be interpreted with caution and confirmed in a larger study.

CONCLUSION

This study confirms that the Anaconda endograft provides high technical success rates and satisfactory five year aneurysm exclusion and clinical success rates. However, implantation out with the IFUs should be avoided as it leads to significantly worse outcomes, and caution prevails regarding the risk of limb occlusion and distal embolisation. Finally, it would be of interest to collect the data of current studies on the Anaconda device to clarify its outcomes in challenging anatomies. Data are n (%). NA = not applicable. * Two were performed to treat persistent type II endoleaks with persistent aneurysm sac expansion; three were performed to treat an endograft migration; two were performed to treat an endograft infection; the last was performed to treat distal embolisations from a partially occluded graft. 
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  ; Supplementary Material) following the Declaration of Helsinki and validated by the French National Authority for Health ("Haute Autorité de Santé" [HAS]) on 1 March 2011. It received institutional review board approval and the favourable opinion of the "Commission Nationale de l'informatique et des libertés" on 29 May 2012. According to the terms of the protocol, 22 centres (Table
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  were treated by thrombo-embolectomy, five by femorofemoral crossover bypass, and two by axillary unifemoral bypass. One patient underwent extra-anatomical bypass surgery for unilateral leg occlusion and presented with occlusion of his aortic graft six months later. He was converted to aorto-bifemoral bypass. At one and five years, clinical success reached 90.9% and 70.6%, respectively. Seven distal artery occlusions were secondary to arterial embolisms (five popliteal and three superficial femoral arteries). Secondary interventions were performed in 35 of 176 patients (19.9%) and led to a new median hospital stay of 6 days (range 1 -999 days). Overall, 48 re-interventions were performed, 20 endovascularly and 28 by open surgery (Table5), including eight surgical conversions (4.5%).Two were electively performed to treat persistent type II endoleaks with significant sac enlargement, three to treat an endograft migration (including one migration responsible for an aortic graft occlusion), two to treat an endograft infection, and one to treat recurrent distal embolisations. The technical success of those secondary procedures reached 94 % (n = 45/48).No aneurysm rupture was reported. At one and five years, estimated freedom from reintervention reached 93.6% and 78.1%, respectively.Patients treated outside the IFUs had significantly higher rates of migration (2/19 patients treated off IFUs [10%] vs 1/157 patients treated on IFUs [0.6%]; p = .03), surgical conversion (5/19 patients treated off IFUs [26%] vs 3/157 patients treated on IFUs [1.9%]; p = .03), and aneurysm sac expansion (6/19 patients treated off IFUs [32%] vs 6/157 patients treated on IFUs [3.8%]; p = .03).Increased rates of sac expansion were also observed in patients with an infrarenal neck length < 15 mm (p = .03), angulations > 90° (p = .02), an aortic graft oversizing < 10% (p = .02), or type I (p = .004) or II endoleaks (p < .001).
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Figure 1 .

 1 Figure 1. Flowchart for the French EPI-ANA01 registry of Anaconda endografts in the treatment of infrarenal abdominal aortic aneurysms. FU = follow-up; CT = computed tomography. * One implantation could not be completed because of hostile access. The patient was eventually treated by open repair during a secondary procedure and the following results are calculated on a per protocol analysis.

Figure 2 .

 2 Figure 2. Cumulative Kaplan-Meier survival estimates of (A) overall survival, (B) type I endoleak-free survival, (C) freedom from major adverse limb events (16 major adverse limb events were detected during the study period), and (D) freedom from re-intervention for patients studied in the French EPI-ANA01 registry of ANACONDA endografts in the treatment of infrarenal abdominal aortic aneurysms. EL = endoleak; CI = confidence interval.

Figure 3 .

 3 Figure 3. Diagram showing at each time point the evolution of the maximum aneurysm diameter (right hand y axis) and the number of patients for whom the measures were available (left hand y axis) after implantation of the Anaconda endografts in the treatment of infrarenal abdominal aortic aneurysms in the French EPI-ANA01 registry. CI = confidence interval.

  

Table 1 . Baseline characteristics of patients studied in the French EPI-ANA01 registry of Anaconda endografts in the treatment of infrarenal abdominal aortic aneurysms

 1 

	Variable	Patients (n = 177)
	Male sex	160 (90.4)
	Age -y	75.3 ± 8.4
	BMI	
	> 25 and ≤ 30	85 (50.0)
	> 30	43 (25.3)

Table 2 . Anatomical characteristics of patients studied in the French EPI- ANA01 registry of ANACONDA TM endografts in the treatment of infrarenal abdominal aortic aneurysms

 2 

	Variable

Table 3 . Intra-operative details of the implantation of Anaconda endografts in the treatment of infrarenal abdominal aortic aneurysms in the French EPI-ANA01 registry

 3 

	Variable	Patients (n = 176)
	Endograft configuration	
	Bifurcated graft	176 (99.4)
	Aortic graft diameter -mm	28 (19-34)
	Oversizing -%	16.2 ± 4.2
	Iliac leg configuration	352 (100.0)
	Straight iliac leg	114 (32.4)
	Tapered iliac leg	10 (2.8)
	Flared iliac leg	228 (64.8)
	Additional iliac legs -legs/procedures	68/44 *
	Use of repositionable deployment system	64 (36.4)
	Before iliac leg placement	38 (59.4)
	After iliac leg placement	26 (40.6)
	Contralateral limb cannulation	
	Use of magnet wire cannulation system 165 (93.8)
	Femoral access	173 (97.7)
	Brachial access	2 (1.1)
	Cross over	2 (1.1)
	Anaesthesia	
	General	156 (88.6)
	Loco-regional	20 (11.4)
	Access	
	Surgical approach	175 (99.4)
	Percutaneous approach	1 (0.6)
	Duration of fluoroscopy -min	20.0 ± 20.2
	Iodinated contrast volume -mL	136.9 ± 65.0
	Duration of procedure -h	2:02 ± 0:49

Table 4 . Major adverse events after implantation of Anaconda endografts in the treatment of infrarenal abdominal aortic aneurysms in the French EPI-ANA01 registry

 4 Data are n (%). AKI = acute kidney injury; DVT = deep vein thrombosis. * Both renal arteries were occluded in the same patient after a massive cardio-embolic event, resulting in bilateral renal necrosis and AKI. † Required a secondary intervention. ‡ Five popliteal and two superficial femoral artery. § Distal migration of 10 mm, 15 mm, and 20 mm, respectively (the latter led to the occlusion of the bifurcated endograft). ‖ One septic thrombosis.

	Variables

Table 5 . Secondary procedures after implantation of Anaconda endografts in the treatment of infrarenal abdominal aortic aneurysms in the French EPI-ANA01 registry

 5 

	Variables
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