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INTRODUCTION

Renal artery aneurysm (RAA) is a rare disease and is observed in 0.1 % of general population [START_REF] Wayne | Anatomic characteristics and natural history of renal artery aneurysms during longitudinal imaging surveillance[END_REF][START_REF] Duran | Reconstruction for renal artery aneurysms using the tailoring technique[END_REF] .

RAA represents 22% of visceral artery aneurysms [START_REF] Belli | The Role of Interventional Radiology in the Management of Abdominal Visceral Artery Aneurysms[END_REF] . RAA are mainly asymptomatic but may be associated with a decrease in renal function or with high blood pressure (HBP), lumbar or abdominal pain, hematuria, secondary to micro embolism and evolution to aneurysm rupture.

Rupture rate of RAA is estimated at 3% to 5% [START_REF] Coleman | Renal artery aneurysms[END_REF] . Rupture may be associated with mortality rates of 10% to 80% in studies including pregnant women [START_REF] Cronenwett | Rutherford's vascular surgery[END_REF] . RAA require treatment when the diameter exceeds 2 cm, when symptomatic or when diagnosed in women of childbearing age.

Women of childbearing age are at higher risk than the general population, and parturition is associated with high fetal and maternal morbi-motality [START_REF] Augustin | Ruptured renal artery aneurysm in pregnancy and puerperium: literature review of 53 cases[END_REF] .

Surgical treatment of RAA remains controversial. Some authors suggest a threshold beneath 2 cm in diameter [START_REF] Klausner | The contemporary management of renal artery aneurysms[END_REF] to prevent the risk of rupture. Nonetheless, comparison between the natural history of RAA and surgical morbi-mortality is difficult to establish because of the low prevalence of the disease.

In the endovascular era, exclusion of RAA has been developed. Stent assisted embolization with coils or multilayer stents is used for RAA exclusion [START_REF] Tsilimparis | Endovascular vs open repair of renal artery aneurysms: outcomes of repair and long-term renal function[END_REF][START_REF] Eldem | Endovascular treatment of true renal artery aneurysms: a single center experience[END_REF] . Techniques inspired by cerebral aneurysm exclusion exist such as the Waffle-cone technique first described in RAA by Bracale in 2017 [START_REF] Bracale | Stent-assisted detachable coil embolization of wide-necked renal artery aneurysms[END_REF] . This technique has been used for large neck RAA where the distal end of a selfexpandable stent is placed at the collar. Secondarily, the aneurysm is coiled. Nonetheless, surgery remains indicated when the patient is not eligible for endovascular due to anatomic considerations. When surgery is performed, different techniques have been described. The repair may use in vivo or ex vivo techniques. When in vivo repair is performed, aneurysmorrhaphy (ANR) or bypass replacement can be considered. ANR without patching avoids the use of grafts (prosthetic or autologous) for arterial reconstruction. ANR requires that RAA is unique and isolated. In cases where renal artery stenosis is associated with RAA, aorto-renal or reno-renal bypass could be more appropriate in order to treat the entire segment of the renal artery that is diseased. For multiple and RAA located near kidney hilum with complex arterial reparation, ex-vivo reparation with autotransplantation seems to be the best option as Duprey 11 advocates. Nonetheless, no studies to date compare these techniques as the prevalence of RAA is rare.

The aim of this study is to evaluate the morbi mortality of open surgical repair using different techniques in our center and its long-term patency. Secondary objectives are the impact of surgery on pre-operative symptoms and on renal function. 

Material and methods

Population

Surgical technique

Surgery is performed under general anesthesia. Patients receive intravenous heparin (50 UI/kg) before clamping. The access is in most cases a lateral transperitoneal subcostal approach extended beyond the median laparotomy when required. Exposure is obtained using Leriche retractors and visceral mobilization by the paracolic gutter dissection associated with hepatic or splenic flexure section. During surgery duodenopancreatic mobilization may be performed to increase the exposure of the right renal hilum. Once the kidney is exposed, we first isolate the vein from the caval origin to the renal hilum. Then the renal artery is dissected from the aorta to the hilum. The aneurysm is identified and distal arteries isolated (Fig. 2). Where necessary, the adrenal artery is ligated. Once excluded, the aneurysm is partially or completely harvested and analyzed histologically (Fig. 3). The great saphenous vein is located on preoperative Doppler ultrasound. In our operative strategy, ANR is the preferred technique. Isolated RAA can be treated by ANR in most cases.

Dysplastic lesion associating both aneurysms and stenosis are more challenging. RAA has to be resected to prevent the risk of rupture and in same time stenosis has to be treated. In these cases, ANR is not the most suitable technique. Bypass or ex-vivo may be discussed. Bypass is performed when stenosis involves the main renal artery and RAA are located on the proximal portion of renal artery (above first branches of division). In cases where aneurysms are located distally bypass creates a high risk of partial renal infarction secondary to the thrombosis of selective distal anastomosis. In case of multiple aneurysms, in particular with multiple aneurysms located distally (on second branches of division or further) where vascular restoration is expected to be complex, ex-vivo repair with autotransplantation is discussed. Surgical strategy is discussed with a urologist to plan the autotransplantation.

Aneurysmorrhaphy ANR for RAA was described for first time in 1957 by Poutasse [START_REF] Poutasse | Renal Artery Aneurysm: Report of 12 Cases, Two Treated by Excision of the Aneurysm and Repair of Renal Artery[END_REF] . ANR is performed when RAA is located between the main renal artery and secondary branches of division. Once arterial structures are exposed, clamping excludes the aneurysm allowing opening it and partially withdrawing its wall on which histological analysis is performed (Fig. 4 &5). Aneurysm wall closure is then practiced to restore flow using a 6/0 polypropylene suture. Where necessary, closure is made using a patch enlargement. 

Bypass

In cases where RAA is associated with renal artery stenosis, bypass is the preferred technique.

Access via the great saphenous vein is systematic. Bypasses are realized from the proximal portion of main renal artery which is free from any stenosis to the distal portion of renal artery beyond the aneurysmal portion. Ligation on both sides of the aneurysm is made after bypass.

Ex-vivo

In case of complex reparation with multiple distal aneurysms, beyond the second branches of division, we operate ex vivo reparation with autotransplantation. This surgery is performed with a urologist surgeon.

The first ex vivo reparation used in the vascular field was described by Belzer [START_REF] Belzer | A new method of renal artery reconstruction[END_REF] in 1970 and reported in France by Haddad and Barral [START_REF] Haddad | Extracorporeal repair of renal artery branch lesions[END_REF] in 1989. The ex vivo technique requires a transperitoneal median incision to obtain access to both the renal hilum and iliac vessels in order to make an autotransplant on the iliac arteries. Visceral mobilization is performed cutting the paracolic gutter and the ipsilateral Toldt fascia. We extend dissection using the avascular space between the mesentery and Gerota's fascia. The renal vein is then mobilized from vena cava to renal hilum. Adrenal, gonadal, and lumbar branches may be sacrificed on the left kidney to facilitate exposure. The duodenum and pancreatic head are mobilized to expose the inferior vena cava and the right renal vein in order to control right renal artery. To expose the left renal hilum, left visceral mobilization is generally sufficient. After heparinization the renal artery is first excluded, then follows the clamping of the vein. Both are cut down, the artery two centimeters after the aortic origin and the vein at its ending in the vena cava. Once harvested, the kidney is cooled using continuous perfusion of heparinized serum maintained at 4°C temperature. Serum is perfused through the artery until the serum returns clear from the renal vein. The vena cava is then closed using a 5/0 polypropylene suture at the level of the renal vein section. Ureteral dissection spares a large portion of peri ureteral tissue to preserve its vascularization. Kidney is then exteriorized with ureter left in place. We harvest a section of the proximal superficial femoral artery for arterial reconstruction by a longitudinal incision starting at distal the point of the Scarpa triangle. We replace the harvested artery with Dacron graft. The femoral artery graft is used to replace the main renal artery. Distal renal artery branches are isolated. The aneurysm is resected and adjoining branches are trimmed and sutured together by side to side anastomosis. Once this reconstruction is performed an end to end anastomosis using the femoral artery graft allows restoring arterial flow (3 ways anastomosis). Once the aneurysm is excluded and the artery reconstructed, the kidney is transplanted to the iliac fossa with venous anastomosis first involving the vena cava for the right kidney and subsequently the common iliac vein for the left kidney. Arterial anastomosis is made between the superficial artery replacement and the common iliac artery. Kidney is placed upside down in the iliac fossa to prevent ureter kinking.

All our patients are treated with antiplatelet drugs except when they are on anticoagulant treatment (in light of atrial fibrillation in our study).

Follow-up

All patients were clinically followed by their surgeon 3months post-operatively with an angioCT-scan. There are then followed up at one year post-operatively with a visit to their surgeon and either by a renal arterial duplex or CT scan at the discretion of the referent surgeon. Thereafter, patients are followed up annually by renal artery duplex. All patients were contacted by phone with a systematic interview at the end of study. A recent CT scan (less than 1 year) was analyzed. The main renal artery diameter at the level of the repair and above was measured on both 3-month follow-up CT scan and on the most recent CT scan with analysis of the curvilinear reconstruction from the main renal artery to the distal artery.

Creatinine test to determine renal function was followed up on the same basis. A decrease of GFR superior to 25% in comparison to pre-operative GFR was considered as renal function impairment [START_REF] Bellomo | Acute renal failure -definition, outcome measures, animal models, fluid therapy and information technology needs: the Second International Consensus Conference of the Acute Dialysis Quality Initiative (ADQI) Group[END_REF] . We reported surgery and hospitalization required on follow up.

Statistics

We formulated our results with descriptive analysis as medians and interquartile range. We used a linear mixed effect model with random intercept for each patient to determine annual renal function impairment. Significance level was inferior to 0.05. Statistical analyses were made with RStudio 1.2.5001.

Ethics

Data obtained from patients' folders are anonymized and contained in the vascular surgery unit data browser. All patients are informed of the utilization of their data and none return the opposition request for this study. We obtain the approbation of the clinical investigation center. 

Results

Population

Aneurysmal characteristics

Diagnosis of aneurysm is incidental in 12/16 (75%) patients, two 2/16 (12.5%) are discovered during investigations of HBP and one 2/16 (12.5%) is discovered on CT scan in the follow up of FMD. On clinical exam, three patients 3/16 (18.75%) have abdominal pain, one 1/16 (6.25%) has lumbar pain. None have prior story of hematuria, renal insufficiency or flash pulmonary edema.

Anatomic characteristics are reported Table 1.

The majority of aneurysms are hilar: 11/19 (57.9%) on the first division of the renal artery, 5/19 (26.3%) on second branches of division, two 2/19 (10.5%) are on the distal part of main renal artery and one 1/19 (5.3%) is on a polar artery (Fig. 6). 

Postoperative course

The median length of stay was 8 [ IQ25 7 ; IQ75 10] days including 1 [IQ25 1 ; IQ75 1] day in intensive care unit. In hospital morbidity concerned 4/16 patients (25%): one 1/16 (6.25%) right distal pulmonary embolism, one 1/16 (6.25%) asymptomatic pleural effusion, one 1/16 (6.25%) deep venous thrombosis associated with bilateral distal pulmonary embolism and urinary tract infection, one 1/16 (6.25%) patient had subcutaneous hematoma. There was no reintervention nor rehospitalization for the sixteen patients. No patient died after renal surgery.

Early follow-up (≤ 3 months)

One artery 1/17 (5.9%) is thrombosed based on a 3 month post-operative CT scan. Thrombosis diagnosis is made on CT scan, patient stayed asymptomatic post-operatively. This patient does not have any renal function impairment. We depicted on the CT scan of one patient an aspect of superior polar infarction without renal function impairment. This was no longer observed on further CT scan (normal enhancement of the entire kidney). We observed one dissection on anterior division of renal artery without renal infarction in one patient 1/16 (6.25%) which was healed at one-year CT scan. One patient 1/16 (6.25%) presented with renal function impairment at 3 months (CKD-EPI) 49 mL/min/1.73m 2 versus 73 mL/min/1.73m 2 at hospital discharge without any anatomical abnormalities described on injected CT scan nor on duplex ultrasound exam. He improved his creatinine clearance thereafter and has stabilized to date at 54 mL/min/1.73m 2 .

Long-term follow-up

The median follow-up duration is 61 months [IQ25 17; IQ75 103] (Table 3). Patients are followed-up annually with both renal duplex ultrasound exam and CT scan at the discretion of the surgeon and angiologist. None dies during the follow-up. Except the early thrombosis on the ex vivo surgery, all sixteen renal cured arteries are patent 16/17 (94.1%). On long term follow up, we observe 1 1/17 (5.9%) progressive dilation on the saphenous graft of the renal bypass from 6 mm up to 10 mm four years after surgery, which remains stable at five years.

We observe dilations of ANR zone in 3/16 (15.8%) patients (3/15, 20% of all ANR) at a median of 78 months follow-up. One patient presents an incisional hernia two years after ANR and required a parietal reconstruction. None of our patients present acute renal failure nor needed dialysis on long-term follow-up without any nephrectomy secondarily required. Two patients 2/16 (12.5%) have a renal function impairment prior to 25 % of their pre-operative GFR. At the end of the long-term follow-up the median eGFR (CKD-EPI) is 76 [IQ25 65.5 ; IQ75 95] mL/min/1.73m 2 . There is a statistically significant annual decrease of GFR of 1.68 mL/min/1.73m 2 (p<0.001) (Fig. 7). Among the ten patients who present HBP, three ( 

Discussion

In our series, patients included are a young population with a median age of 56 and mainly women as usually described [START_REF] Wayne | Anatomic characteristics and natural history of renal artery aneurysms during longitudinal imaging surveillance[END_REF][START_REF] Henke | Renal Artery Aneurysms[END_REF][START_REF] English | Surgical management of renal artery aneurysms[END_REF][START_REF] Klausner | Current treatment of renal artery aneurysms may be too aggressive[END_REF][START_REF] Duprey | Editor's Choice -Ex vivo Renal Artery Repair with Kidney Autotransplantation for Renal Artery Branch Aneurysms: Long-term Results of Sixty-seven Procedures[END_REF][START_REF] Tesson | Surgery of renal artery aneurysms: A monocentric retrospective study[END_REF] . Generally admitted criteria for surgical treatment of RAA are diameter ≥2 cm and symptomatic aneurysms. Symptoms related to RAA are not clearly identified. We can report as admitted symptoms abdominal or lumbar pain, hematuria, decrease of renal function, flash pulmonary edema due to major HBP. HBP itself creates controversy as an RAA related symptom. Patients presented with HBP in 59% cases comparable to other studies [START_REF] Wayne | Anatomic characteristics and natural history of renal artery aneurysms during longitudinal imaging surveillance[END_REF][START_REF] Duran | Reconstruction for renal artery aneurysms using the tailoring technique[END_REF][START_REF] Henke | Renal Artery Aneurysms[END_REF] . Natural history of these aneurysms stays unclear and there is a lack of scientific proof about the relationship between HBP and RAA. Pfeiffer [START_REF] Pfeiffer | Reconstruction for renal artery aneurysm: Operative techniques and long-term results[END_REF] advocates that hemodynamic changes or shear stress on the vessel wall in the aneurysm could worsen renovascular HBP. Moreover, macro and micro emboli emerging from the aneurysm could be responsible for renovascular HBP and renal function impairment [START_REF] Hupp | Renal artery aneurysm: surgical indications and results[END_REF] . In our population, HBP is the treatment criterion when blood pressure is not controlled after specific cardiologic care.

Among patients who presented with pre-operative HBP, 40% have normalization of their blood pressure without therapeutic modification. Interestingly, one patient free from HBP preoperatively develops post-operative HBP 3 years after surgery. No relationship between the surgical repair and the postoperative HBP was identified. Among other symptoms, HBP was the only symptom that was eligible for treatment in our population. Indeed, more unusual symptoms are described related to RAA as abdominal or lumbar pain. In this series, pre-operative abdominal or lumbar pain was not found related to the aneurysm. Another symptom in favor of RAA treatment is renal function impairment. None is included in our study during the 11 years period. At last, 2 patients followed for FMD are treated during the inclusion period. Most RAA treated is incidentally discovered in this study. One of the explanations could be the great accessibility of computed tomography nowadays. Historical data about angiographic series report less than 1% of RAA in patients with angiography for other reason [START_REF] Tham | Renal Artery Aneurysms: Natural History and Prognosis[END_REF][START_REF] Henriksson | Angiographically Discovered, Non-Operated Renal Artery Aneurysms[END_REF] and estimate the RAA incidence at about 0.1% in general population.

When asymptomatic, RAA is treated because of a diameter exceeding 2cm in diameter. In literature, series have discussed this matter. Wayne 1 observes in a series including 55 patients series that annual growth for aneurysm under 2.5 cm in diameter is 0.06 mm/year. Duran's series 2 of 80 patients treated chooses a 3cm in diameter as the limit for surgical treatment.

These observational studies relate low rates of rupture and a slow growth of RAA even above a 2cm diameter size. Interestingly, two patients in our series were treated because of increasing diameters of RAA ≤ 2cm under surveillance. A larger series of 168 patient with a mean follow-up of 91 months concludes in a therapeutic decision including anatomical considerations and medical history amongst diameter [START_REF] Belzer | A new method of renal artery reconstruction[END_REF] . Similarly, the surgical decision in our center is based on the size of 2cm in diameter and anatomical considerations are taking into account for the choice of the technique. An important consideration is that the morbimortality of ruptured RAA is between 10% and 25.8% in a series of pregnant women [START_REF] Augustin | Ruptured renal artery aneurysm in pregnancy and puerperium: literature review of 53 cases[END_REF] RAA are a very rare entity even if the incidence tends to increase with more frequent CT scans.

There are various techniques for treating these aneurysms. In our experience, when unsuitable for endovascular treatment, ANR is the best technique for aneurysms without associated stenosis. In a large number of cases, this technique proved to be adapted to patient and anatomical characteristics. In our experience, a large number of RAA are eligible for ANR.

Ex vivo repairs are made in collaboration with a urologic team. RAA should be treated in experienced centers with endovascular capability and a surgical team trained in kidney transplantation.

In our series, the surgery of RAA proved safe and effective. The morbi-mortality rate seems acceptable in elective surgery whose objective is to prevent rupture of the aneurysm.

Conclusion

Our series confirms safe results of RAA open repair when endovascular is not an option. In situ surgery may be performed without aneurysmal evolution depicted on long term follow up.

The morbidity associated with open repair is low, and mortality is null in this young population with favorable outcomes in terms of renal function on long term follow-up. A multicentric analysis of RAA repair could help evaluate the best open repair option.
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Between

  January 2008 and December 2019, all patients presenting with RAA are reviewed. We use the Classification Internationale des Maladies (CIM-10) coding in order to select patients who benefit from RAA treatment. Patients with combined aortic surgery are excluded. RAA on transplanted kidneys are also excluded. Patients selected using CIM-10 are then reviewed using our surgical board software during the same period from January 2008 to December 2019. Therefore, only patients presenting with RAA treated by open surgery are included. Demographic data are collected including age, cardiovascular risk factors, medical history of cardiac, pulmonary or renal disease, prior history of fibromuscular dysplasia (FMD), American Society of Anesthesiology (ASA) score and circumstances of RAA diagnosis. Patients have a pre-operative evaluation of their renal function based on estimated glomerular filtration rate (GFR) calculated with Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation 12 . All patients undergo pre-operative Computed Tomographic (CT) scans analyzed 3Dimensionally (Fig.1) with a PACS integrated device of AGFA-Healthcare © Agfa-Gevaert Group. Diameter and location of RAA are recorded. The anatomical description of renal vascularization and the location of the aneurysm relative to other structures (such as the renal vein and the number of incoming and outcoming arteries) are identified.
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  min. When compared to ex vivo repair, clamping duration is 109 min. Furthermore, ANR avoids any cold ischemia and its potentially associated complications. Nonetheless, complex RAA anatomies as in multiple and distal RAA, associated stenosis encountered in FMD require ex-vivo technique with longer clamping duration and surgical duration. In our series only 4 patients had a diagnosis of FMD on their clinical story, presentation or histological analysis. These 25% are less frequent than in other series. English[START_REF] English | Surgical management of renal artery aneurysms[END_REF] depicts 35% of fibromuscular dysplastic lesions in his series and rate raises to 52% for Duprey[START_REF] Duprey | Editor's Choice -Ex vivo Renal Artery Repair with Kidney Autotransplantation for Renal Artery Branch Aneurysms: Long-term Results of Sixty-seven Procedures[END_REF] in 2016. In our experience only one patient had an associated occlusive lesion with aneurysmal renal artery lesion and the histological analysis was compatible with medial type (medial fibrodysplasia) of FMD. FMD involves the entire renal artery. Thus, replacement of major part of artery should be the rule if technically possible. In our series 2/4 (50%) patients with FMD had post-operative complications. One treated by the ex vivo technique presented with the only postoperative thrombosis of the series observed 3 months post-operatively on the CT scan. The second presented with progressive dilation of the saphenous graft after renorenal bypass while only under surveillance only. FMD is a subgroup considered at higher postoperative risk due to the complex repair required.Our study has limits because of the small sample size and of the retrospective monocentric analysis. Furthermore, only patients treated by open surgery are included. Patients with monitored aneurysms or endovascular exclusion were not included. Our series of 19 aneurysms operated in 17 kidneys for 16 patients is generally treated using the ANR technique. Overall, open repair in our experience is associated with a long-term patency of 94.1%. Duprey[START_REF] Duprey | Editor's Choice -Ex vivo Renal Artery Repair with Kidney Autotransplantation for Renal Artery Branch Aneurysms: Long-term Results of Sixty-seven Procedures[END_REF] finds similar results with 91% short term primary patency which remains stable in long term follow up with exclusive auto transplantation technique.
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  Between January 2008 and December 2019, we operated on 16 patients and on 17 kidneys for 19 aneurysms. The median age of our patients was 56.6 years old [IQ25 53.3; IQ75 65.5].

	Pre-operative data is reported in table 1. Pre-operative median plasmatic creatinine level was
	67 [IQ25 60; IQ75 73] µmol/L for a median eGFR (CKD-EPI) 97 [IQ25 81; IQ75 107] mL/min/1.73m 2 .
	Median preoperative ASA (American Society of Anesthesiologists) Score was 2 [IQ25 2; IQ75 2].
	Two patients (2/16, 12.5%) had a prior story of FMD (one with multiple carotid stenosis, the
	other with cerebral aneurysms).

TABLE 1 :

 1 PRE-OPERATIVE DEMOGRAPHIC DATA

	Median age

performed between main renal artery and bifurcation to treat an aneurysm associated with stenosis and one 1/17 (5.9%) ex vivo surgery for complex distal aneurysm. Both were secondary to FMD. Two arterial replacements were carried out with autografts: one proximal superficial femoral artery in ex vivo surgery and one saphenous graft for reno-renal bypass.

No blood loss over 200 cc is reported and no blood transfusion needed. Overall, 52.6 % (10/19) aneurysms have a histological analysis among which 2/19 (10.5%) are associated with FMD histological description, 5/19 (26.3 %) are associated with atherosclerosis degeneration and 3/19 (15.8%) are nonspecific. Operative data are reported Table 2.

TABLE 2

 2 

	: OPERATIVE DATA (N=17)	
	N	(%)

TABLE 3 :

 3 LONG-TERM FOLLOW-UP (N=17 KIDNEYS)

	Median duration (months)	61 [IQ25 17 ; IQ75 103]	
	Death	0	(0)
	Primary patency (arteries)	16 (94.1)
	Secondary nephrectomy	0	(0)
	Thrombosis	1	(5.9)
	Alteration > 25% GFR (on 16 patients)	2	(12.5)
	eGFR : CKD-EPI (mL/min/1.73m 2 )	76 [ IQ25 65.5 ; IQ75 95]	
	Dialysis project	0	(0)
	FIGURE 7 : ANNUAL RENAL FUNCTION IMPAIRMENT	

  Eldem 9 with a 9 cases series of total endovascular treatment (stenting with neuroradiologic designed stents, coils embolization with or without stent assistance) describes good results under rigorous anatomic selection. Endovascular therapy is limited in complex anatomies of RAA with numerous emergent arteries and/or located at the kidney hilum. Endovascular option may require in these anatomies the coverage of arteries originating from aneurysms. Wang[START_REF] Wang | Strategy of endovascular treatment for renal artery aneurysms[END_REF] with 26 aneurysms treated by endovascular means relates a high rate of polar infarction (10/26). Endovascular series have shorter follow up periods than those of open surgery. Evaluation of the long-term impact of polar infarction on renal function is therefore difficult. All RAA are discussed in our institution with interventional radiologist to evaluate anatomical characteristics and endovascular feasibility in our series. RAA treated by surgical repair are unsuitable for endovascular treatment. Our long-term follow-up of patients treated by surgical means does not depict renal function impairment more severe than the one expected physiologically in case of HBP. Our patients presented

	and is associated to high nephrectomy rate in emergent circumstances. In our series, no secondary nephrectomy is performed. RAA may be treated either by endovascular means or by open surgery. In the endovascular era, surgical management is required especially in complex anatomies. Some authors succeeded in transposing endovascular neurologic techniques to renal artery navigation and of included patients present with preoperative HBP. Impact of HBP on glomerular function decline could be up to 2.4 mL/min/1.73m 2 /year 26 in some series even under well conducted HBP therapy. HBP could be the main factor of GFR impairment in our population after RAA surgery. As hilum is a frequent location of RAA, open surgery is in most cases more appropriate. In our series ANR is the most used surgical technique because it is associated with low morbidity. to RAA treatment. indeed an annual decrease of 1.68 mL/min/1.73m 2 /year (Fig.7). It is notable that the majority This low morbidity may be explained by a median clamping duration of 15 [IQ25 13 ; IQ75 28]
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