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INTRODUCTION

Life expectancy is still increasing, with an evolution of the medicine to answer this demographic change. [START_REF] Robine | Nonagenarians and centenarians in Switzerland, 1860-2001: a demographic analysis[END_REF] Surgery also faces the ageing of patients, which raises the issue of the relevance of an extrapolation of the practices and guidelines usually dedicated to a younger population [START_REF] Rutherford | Clinical staging of acute limb ischemia as the basis for choice of revascularization method: when and how to intervene[END_REF] to older and often more fragile patients. This frailty was modelled in 1984 by the so called "1+2+3" conceptual model for geriatric syndromes designed by Bouchon, in which any added again acute event causes an exponential risk of death in elderly patients. [START_REF] Bouchon | 1+2+3 ou comment tenter d'être efficace en gériatrie[END_REF] We should then take attention to these risk factors and even have an additional training to treat this fragile population. [START_REF] Shipway | Do surgical trainees believe they are adequately trained to manage the ageing population? A UK survey of knowledge and beliefs in surgical trainees[END_REF] Acute limb ischemia (ALI) in the general population is a frequent and serious disease, involving severe functional and vital prognosis. [START_REF] Obara | Acute Limb Ischemia[END_REF] Current results report one-year mortality rates between 9 and 22%, and one-year major amputation rates between 12.7 and 30%. [START_REF] Howard | Population-Based Study of Incidence, Risk Factors, Outcome, and Prognosis of Ischemic Peripheral Arterial Events: Implications for Prevention[END_REF] However there are few studies dedicated to ALI in the nonagenarians. In a survey of 233 nonagenarians treated for critical chronic ischemia (CCI) and ALI the one-year survival was 50%, and senile dementia appeared as a factor of poor prognosis. [START_REF] Saarinen | The Benefit of Revascularization in Nonagenarians with Lower Limb Ischemia is Limited by High Mortality[END_REF] Other studies reported an increased risk of postoperative complications in insane patients undergoing major surgery [START_REF] Hu | Postoperative adverse outcomes in surgical patients with dementia: a retrospective cohort study[END_REF] , which means that dementia must be sought for in these patients. [START_REF] Partridge | The prevalence and impact of undiagnosed cognitive impairment in older vascular surgical patients[END_REF] It would be important to know the current results of surgery in this population and the possible factors of pejorative evolution. [START_REF] Galzerano | Acute limb ischemia in nonagenarians[END_REF] Our principal objective was to evaluate the one-year survival of the nonagenarian patients operated for ALI. The secondary objectives were to evaluate the one-month mortality rate and to highlight the prognostic factors of survival at one year in nonagenarian patients operated for ALI.

MATERIAL AND METHODS

We conducted a monocentric retrospective study between January 2012 and December 2016, with the inclusion of all the elderly patients over 90 years old operated for ALI (upper or lower limbs). All the patients treated in the operating room in urgency or after the failure of an initial medical treatment were included. We excluded the ALIs managed with medical care only.

Preoperative data

We registered the demographic characteristics (age, gender) and the general condition estimated by the ASA score. [START_REF]ASA Physical Status Classification System[END_REF][START_REF] Owens | ASA physical status classifications: a study of consistency of ratings[END_REF] We also identified the cardiovascular risk factors: arterial hypertension (HBP), dyslipidemia and hypercholesterolemia (HCT), diabetes and active smoking. We collected data about cardiac diseases (ischemic disease, heart failure, cardiac arrhythmia due to atrial fibrillation [AF]), respiratory insufficiency (chronic obstructive bronchopneumopathy, pulmonary arterial hypertension, and long-term oxygen therapy), renal failure with or without hemodialysis, and any history of cerebrovascular accident (cerebrovascular accident (CVA) or transitory ischemic accident (TIA). Peripheral occlusive arterial disease of the lower limbs (POAD) was also sought for, taking into account the vascular surgical history (angioplasty, bypass, amputation) and a previous ALI. Diabetes was defined by a glucose level requiring a dietary regime, the prescription of oral antidiabetics and/or insulin administration. Ischemic heart disease was defined by a documented infarction, angina pectoris, or a history of aorto-coronary bypass or coronary angioplasty.

Heart failure was defined by a left ventricular fraction of ejection lower than 30%.

The preoperative functional condition was evaluated by the lifestyle of the patient (living at residence or in institution) and by its autonomy (walking or bedridden). The diagnosis of dementia was retained if it had been objectified before the ALI (Alzheimer's disease, evolved Parkinson, vascular dementia or any other type of dementia). The characteristics of the ALI were collected: localization (upper or lower limb), Rutherford's classification [START_REF] Norgren | Inter-Society Consensus for the Management of Peripheral Arterial Disease (TASC II)[END_REF] and etiology (thrombotic or embolic). For the analysis of the risk factors we distinguished complete ALI (Rutherford ≥ IIb) and incomplete ALI, without sensory-motor signs (Rutherford ≤ IIa). We also collected the results of the preoperative examinations. [START_REF] Rutherford | Recommended standards for reports dealing with lower extremity ischemia: revised version[END_REF] 

Operative data

The type of revascularization was recorded: open surgery or endovascular surgery. [START_REF] Lind | Endovascular Strategies in the Management of Acute Limb Ischemia[END_REF] The type of anesthesia (general anesthesia, locoregional anesthesia, and local anesthesia with or without sedation) was also recorded. Surgical success was retained when the procedure was effective in restoring the patency of at least one artery distally.

Postoperative data

Postoperative data were consigned, including systemic (cardiac, renal, geriatric cachexia) or local (hematoma, infection of the operative site, compartment syndrome, and necrosis) complications. We registered the number of all-cause revision surgeries. La durée totale de séjour était également notée. The total duration of stay was also noted. We took into account the type of hospital discharge: return home, transfer in a rehabilitation facility, in a facility providing care for dependent elderly people (EHPAD), in a peripheral hospital, or death occurring during hospitalization. The return to the prior functional status (walking or not) was registered, and the patency of the revascularization was evaluated clinically and/or by ultrasound at one month during the control visit. These data of follow-up were collected from the files of the patients, through phone conversations with the attending physicians or the families. The principal criterion of judgment was the one-year survival. The follow-up consisted in noting the date of the last news, but also the presence and the date of a potential major amputation defined as an amputation above the ankle joint.

Statistical analysis

The statistical analysis was carried out with the SAS software (version 9.4; SAS Institute, Cary, NC, USA). The data were presented as mean and standard deviation and percentage.

The Fisher exact test and the Chi² test were used to compare qualitative variables; the Student t-test was used for quantitative variables. In univariate analysis the factors of poor prognosis were sought by survival analysis with Kaplan Meier method and a Log Rank test.

The results with a p value < 0.05 were integrated in a multivariate model carried out with a Cox model. p < 0.05 was regarded as statistically significant.

RESULTS

Preoperative data

We operated 83 nonagenarians during the four years of the study. There was a majority of women (59 patients; 71.1%) and the mean age was 92.7 years (± 2.3 years). The cardiovascular risk factors were a known HBP (59 patients; 71.1%), dyslipidemia in 25 patients (30.1%). Four patients were active smokers (4.8%) and 15 (18.0%) were diabetics.

Fifty four patients (65.1%) presented AF, and 18 (21.7%) had a history of cerebrovascular disease. Heart failure was found in 31 patients (37.4%), and respiratory insufficiency was present in 10 patients (12.0%). No patient was dialyzed. The majority of our patients (76 patients, 91.6%) had an ASA score > 3. A majority of our patients had no history of POAD (69.9%), but 12.0% of the ALIs were recurrences. Twenty-two patients (26.5%) presented dementia, and 14 (16.8%) were bedridden. Twenty-eight patients (33.7%) were institutionalized.

The severity of the ALI according to Rutherford was stage I (30.1%) in 25 cases, stage IIa in 34 cases (41.0%), stage IIb in16 cases (19.3%) and stage III in 8 cases (9.6%). Overall 24 patients (29.1%) presented ALI with sensory loss and paralysis. The diagnosis was usually confirmed by duplex examination (38.6%), but it was also often clinical only (36.1%). Most of the ALIs of this series were embolic (51 patients (61.4%]) (Table I).

Operative data

The principal location of ALI was the lower limb in 73 patients (88.0%). Fifty patients (60%) were treated using local anesthesia and sedation, 20 under general anesthesia (24.1%), 10 using local anesthesia only (12.0%), and three under locoregional anesthesia (3.6%). In the majority of cases, surgical thrombectomy was performed, either isolated in 34 patients (41.0%) or associated with endovascular angioplasty in 20 patients (24.1%). We also performed 11 purely endovascular procedures such as thrombo-aspiration and angioplasty (13.3%), eight fibrinolysis interventions (9.6%), eight bypasses (9.6%), and two immediate amputations (2.4%) (Fig. 1). The surgical success rate was 73.5%.

Postoperative data

We observed 34 general complications (41.0%): 15 cases of acute renal failure (18.1%), 10 cases of heart failure (12.1%), and two cases of geriatric cachexia (2.4%). We also observed 32 cases (38.6%) of local complications, including 12 hematomas (14.5%), five infections of the operative site (6.0%), two compartment syndromes (2.4%), and three distal necroses (3.6%). The revascularization was patent in 60 patients (72.3%) at one month. Twenty-four patients (29.0%) were reoperated. One-month mortality was 22.9%. The average length of stay was 13.0 + 11.8 days. Thirty patients (36.1%) were discharged at home, 12 were transferred in a rehabilitation facility (14.5%), 12 were transferred in an EHPAD (14.5%), 14 in a peripheral hospital (16.9%), and 15 patients died in the university hospital (18.1%). At discharge, 51 patients (61.5%) had returned to their previous functional status.

At one year, eight patients had undergone a major amputation (9.6%), three patients had not been amputated in spite of surgical decision (two patients refused and one disqualified by the anesthesiologist). The one-year survival was 43.4%. In univariate analysis, the one-year survival was less in patients with a history of cerebrovascular events (11.1% vs. 51.8%; p=0.0003) (Fig. 2), in patients presenting heart failure (22.6% vs. 55.1%; p=0.0027) (Fig. 3), in patients with severe ALI (16.7% vs. 53.4%; p=0.0002) (Fig. 4), and in patients with geriatric cachexia (27.3% vs. 48.5%; p=0.04). Par contre la survie était augmentée chez : les patients vivant à domicile (52,0% contre 25,0% ; p=0,01), les patients autonomes du point de vue de la marche en préopératoire (50,2% contre 7% ; p=0,0001). On the other hand survival was increased in patients living at home (52.0% vs. 25.0%; p=0.01), in patients ambulatory before operation (50.2% vs. 7%; p=0.0001). We did not observe a significant difference in terms of one-year survival between embolic (39.2%) and thrombotic cases (48.8%) (p=0.4611). The survival of patients operated for upper limb ischemia did not differ from that of patients operated for a lower limb ischemia (p=0.8219) (Table II). In multivariate analysis, three risk factors remained statistically significant: previous cerebrovascular events (HR 3.05 [1.54-6.02]; p=0.0014), heart failure (HR 2.21 [1.23-3.97]; p=0.0083), and severe ALI (HR 3.07 [1.64-5.75]; p=0.0005). On the other hand, geriatric cachexia, being bedridden, and institutionalization were not independent risk factors (Table II).

DISCUSSION

Our study made it possible to observe a one-year survival of 43.4%, with a 30-day mortality of 22.9%. Among the studied risk factors, heart failure, previous cerebrovascular events or severe ALI with paralysis were significantly more associated with mortality (p=0.0083, 0.0014 and 0.0005, respectively). The studied population was a priori representative of the French general population of nonagenarians. [START_REF]Pyramide des âges en[END_REF] There was thus a female prevalence (71.1%) with little tobacco addiction and few diabetics. Key health history included HBP (71.1%) and AF (65.1%). This diverges from the population of POAD we usually manage in our centers, with multiple cardiovascular risk factors, [START_REF] Howard | Population-Based Study of Incidence, Risk Factors, Outcome, and Prognosis of Ischemic Peripheral Arterial Events: Implications for Prevention[END_REF][START_REF] Jin | Overall Cardiovascular Health Is Associated With All-Cause and Cardiovascular Disease Mortality Among Older Community-Dwelling Men and Women[END_REF] and a lower life expectancy. [START_REF] Backer | Epidemiology and prevention of cardiovascular disease: Quo vadis?[END_REF] We should also underline the dominant role of emboli in our population (61,4%), in contrast to the higher prevalence of thrombosis (60%) in the overall population of patients treated for ALI. [START_REF] Mills | Basic data related to clinical decision-making in acute limb ischemia[END_REF] We are then in the presence of a group of patients which are obviously fragile but with less comorbidities.

The recent data of the French National Institute of Statistics and Information (INSEE)

reported that the life expectancy at 90 years in France was approximately four years for males, and five years for females. [START_REF]Tables de mortalité par sexe, âge et niveau de vie -Tables de mortalité par niveau de vie[END_REF] The mortality rates after ALI in the nonagenarians (22.9% at one month, and 56.6% at one year) in our series are higher compared to those of the general population at this age (one-year mortality between 9 and 22%). [START_REF] Howard | Population-Based Study of Incidence, Risk Factors, Outcome, and Prognosis of Ischemic Peripheral Arterial Events: Implications for Prevention[END_REF] Major amputation (10% of the cases) was less frequently proposed in our patients than in the general population (12.7-30%), [START_REF] Howard | Population-Based Study of Incidence, Risk Factors, Outcome, and Prognosis of Ischemic Peripheral Arterial Events: Implications for Prevention[END_REF] which probably reflects a more frequent refusal by the patients and their family of a mutilating procedure in a health condition considered as an end-of-life.

These results remain therefore poor in terms of morbidity and mortality and confirm the severity of the occurrence of an ALI in nonagenarian patients that were hitherto preserved, as described by Bouchon et al.. [START_REF] Bouchon | 1+2+3 ou comment tenter d'être efficace en gériatrie[END_REF] In the current literature, the surgical management of elderly patients is now studied. [START_REF] Scher | Limb salvage in octogenarians and nonagenarians[END_REF] Several recent studies seem to indicate the continued interest in the surgical management of these patients in spite of an increased initial mortality. [START_REF] Shah | Never giving up: outcomes and presentation of emergency general surgery in geriatric octogenarian and nonagenarian patients[END_REF] Others showed that survival and complications were related to the degree of frailty of the patients on their arrival at the hospital. [START_REF] Fariña-Castro | Five-year survival after surgery in nonagenarian patients[END_REF][START_REF] Joseph | Emergency General Surgery in the Elderly: Too Old or Too Frail?[END_REF] According to Sudlow et al., emergency procedures lead to more complications than scheduled surgery, but vascular surgery was not included in the study. [START_REF] Sudlow | Outcomes of surgery in patients aged ≥90 years in the general surgical setting[END_REF] In 2013, Galzerano et al. [START_REF] Galzerano | Acute limb ischemia in nonagenarians[END_REF] reported in 2013 a high success rate after vascular surgery in elderly patients (88.9%) and an encouraging low death rate of 5.9% at one month and 23.5% at one year, but the limited number of cases of their study (15 cases) make difficult any extrapolation.

Concerning the surgical techniques, our practices are in agreement with several recent publications showing that all the current procedures are of equal efficiency to manage ALI and should be chosen according to the type and aspect of the lesion, its cause, its location, its clinical repercussion [START_REF] De Athayde Soares | Analysis of the results of endovascular and open surgical treatment of acute limb ischemia[END_REF][START_REF] Van Der Slegt | Adverse events after treatment of patients with acute limb ischemia[END_REF][START_REF] Berridge | Surgery versus thrombolysis for initial management of acute limb ischaemia[END_REF] , but also according to the general condition of the patient. [START_REF] Aboyans | Editor's Choice -2017 ESC Guidelines on the Diagnosis and Treatment of Peripheral Arterial Diseases, in collaboration with the European Society for Vascular Surgery (ESVS)[END_REF] Our assumed strategy was to privilege less invasive procedures (Fig. 1), including 65.0% of surgical thrombectomies, 22.9% of isolated endovascular treatment, and only 9.6% of conventional bypass procedures. That was explained in part by a majority of procedures carried out under local anesthesia associated with sedation (60.0%). General anesthesia was used in 24.1% of the cases only due to the general condition of the patients.

Heart failure, POAD, but also the severity of symptoms and the need for amputation are well known risk factors of mortality in the presence of ALI. [START_REF] Obara | Acute Limb Ischemia[END_REF][START_REF] Ljungman | Risk factors for early lower limb loss after embolectomy for acute arterial occlusion: a population-based case-control study[END_REF] In the nonagenarians in general, the overall recognized factors of mortality are cardiovascular diseases, respiratory cancers and diseases in combination with their frailty. [START_REF] Clegg | Frailty in elderly people[END_REF] Our experience confirms these risk factors in ALI, in particular regarding heart failure (p=0.0083), a previous history of cerebrovascular events (p=0.0014) and the severity of ALI in presence of paralysis (p=0.0005). Particular attention should be paid to these factors, with the imperative of a high postoperative vigilance. In addition, geriatric cachexia, bedridden condition and institutionalization appeared as risk factors associated with dependency had an influence on the vital prognosis.

These results enable us to propose an objective management taking into account heart failure, previous cerebrovascular events, or the severity of the ALI and the dependency to prefer a palliative option. On the other hand, a lighter surgical management (thrombectomy associated or not with angioplasty) can be proposed to nonagenarian patients who do not present these risk factors and presenting with an incomplete ALI. In current practice, the decision making of palliative care without surgery is difficult, and the discussion with the patient and his family remains the main rule, in particular relating to the anticipated directives. In complicated cases, this discussion should be multidisciplinary with the geriatrics, anesthesia and palliative care teams.

This study presents several skews, in particular its retrospective and monocentric character. Another important bias is the non-inclusion of the ALI patients who were not operated, due to feasibility reasons since in most cases, these patients were not hospitalized in our department or our hospital. That poses limits due to the precise number of cases, the characteristics of the population and the estimate of mortality. Indeed, we do not have the characteristics of all the population but also of the not operated nonagenarians, who presented with a more advanced frailty. We cannot thus compare these operated and not operated populations. That also prevented us from having a good evaluation of the overall mortality of this pathology in this population, which was in fact probably underestimated.

CONCLUSION

Our study shows the severity of ALI in the nonagenarian, with a comparatively high death rate compared to the general population. This work enables us to bring objective risk factors to take into account when it comes to therapeutic decision, such as heart failure, a previous history of cerebrovascular events, the severity of the ALI with paralysis, and, to a lesser extent, dependency. The therapeutic decision should be made individually, and ideally it should be multidisciplinary. 

Fig. 1 .

 1 Fig. 1. Flow-chart of the different surgical techniques (TLA = transluminal angioplasty, with or without complementary thromboaspiration and/or stenting).

Fig. 2 .

 2 Fig.2. Survival curve according to the cerebrovascular history: patients without previous events vs. patients with previous events, with the number of subjects at risk (0, 6 and 12 months).

Fig. 3 .

 3 Fig. 3. Survival curve according to the presence of heart failure: patients without cardiac history vs. patients with cardiac history, with the number of subjects at risk (0, 6 and 12 months).

Fig. 4 .

 4 Fig. 4. Survival curve according to the stage of acute ischemia: patients with incomplete ALI (Rutherford ≤ IIa) vs. patient with complete ALI (Rutherford ≥ IIb), with the number of subjects at risk (0, 6 and 12 months).

Table I .

 I Characteristics of the population of the study = high blood pressure; HCT= hypercholesterolemia; smoking = active smoking; FA = atrial fibrillation; CVA = cerebrovascular accident; TIA= transient ischemic accident; POAD = peripheral occlusive arterial disease; ALI = acute limb ischemiaTable II. Negative risk factors in the one-year survival in univariate and multivariate analysis

	Variables			Frequency		Percentage
	Variables		(Number of patients) Univariate analysis	(%) Multivariate analysis
	Females	Endovascular		59 P value		Open surgery 71 Hazard ratio [95% CI]	P value
	HBP	19 (22.9%)		59			64 (77.1%) 71
	HCT Gender (men / women)		25 0.7112			30
	Fibrinolysis Smoking HBP	TLA	4 0.6266	Thrombectomy	Bypass 5	Amputation
	8 (9.6%) Diabetes HCT	11 (13.3%)	15 0.8204	54 (65.0%)		8 (9.6%) 18	2 (2.4%)
	AF Smoking			54 0.7635			65
	CVA / TIA Diabetes			Isolated 18 0.6771	+ TLA	21
	Heart failure AF			34 (41%) 31 0.1675	20 (24.1%)	37
	Respiratory insufficiency CVA / TIA		10 0.0003*		12 3.05 [1.54 -6.02]	0.0014*
	Dialysis Heart failure			0 0.0027*		0 2.21 [1.23 -3.97]	0.0083*
	POAD Respiratory insufficiency		13 0.8464			16
	ASA ≥ 3 ASA > 3			76 0.1072			92
	Dementia Bedridden			22 0.0001*		26 0.46 [0.20 -1.04]	0.0628
	Bedridden Institutionalization		14 0.0125*		17 0.80 [0.41 -1.57]	0.5264
	Institutionalization Dementia		28 0.0452*		34 1.14 [0.55 -2.38]	0.7176
	Embolic cause UL		51 0.3641			61
	Complete ALI Embolic cause		24 0.4611			29
	Complete ALI			0.0002*		3.07 [1.64 -5.75]	0.0005*
	HBP: high blood pressure; HCT= hypercholesterolemia; smoking: active smoking; AF: atrial fibrillation;
	CVA: cerebrovascular accident; TIA: transient ischemic accident; UL: upper limb; ALI: acute limb
	ischemia.					

HBP *: statistical significance