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INTRODUCTION

Even if their main causes worldwide remain vascular disease and diabetes, a significant proportion of lower limb amputations (LLA) results of high-energy traumatisms. In 2005, 106 000 persons were living with a traumatic LLA in the USA [START_REF] Ziegler-Graham | Estimating the Prevalence of Limb Loss in the United States: 2005 to 2050[END_REF]. In the UK between 2003 and 2007, incidence of all causes rate of proximal LLA (above the ankle) was 5.1 per 100 000 personyear, of which 13.9 % were related to traumatisms [START_REF] Moxey | Epidemiological study of lower limb amputation in England between 2003 and 2008[END_REF]. Surgical progresses allow more limbs salvage (LS) attempts. However 9 to 40% of LS attempts fail and lead to delayed amputation (3).

Scores were created to assess whether a limb is salvageable such as the Mangled Extremity Severity Score (MESS) (4). However, according to a systematic review about the MESS and 3 other scores [START_REF] Schirò | Primary amputation vs limb salvage in mangled extremity: a systematic review of the current scoring system[END_REF], none of them is predictive of a functional recovery. Therefore they cannot be used as the sole argument for choosing between LS and LLA, as supported by further studies [START_REF] Loja | The mangled extremity score and amputation: Time for a revision[END_REF][START_REF] Hohenberger | The Mangled Extremity Severity Score Fails to be a Good Predictor for Secondary Limb Amputation After Trauma with Vascular Injury in Central Europe[END_REF]. Furthermore, even if LS is possible in case of lower limb traumatism, it remains unsure if it will improve functional outcomes compared to LLA after rehabilitation and prosthetic fitting. In a systematic review including 9 observational studies between 1981 and 2005 (3), long term functional outcomes and return to work appeared similar between LS and LLA groups, whereas LS provided more complications (osteomyelitis, rehospitalization, additional surgery). More recently, studies conducted among US and UK veterans (8,9) found that unilateral LLA followed by prosthesis fitting was associated with a significant functional advantage when compared to single LS. Limb threatening traumatism, whether managed by LS or LLA, still remains a strong provider of self-reported disability [START_REF] Busse | Complex Limb Salvage or Early Amputation for Severe Lower-Limb Injury: A Meta-Analysis of Observational Studies[END_REF][START_REF] Doukas | The Military Extremity Trauma Amputation/Limb Salvage (METALS) Study: Outcomes of Amputation Versus Limb Salvage Following Major Lower-Extremity Trauma[END_REF].

Fifty years after Hansen's expressed the need of guidelines to decide whether a damaged limb should be handled by amputation or LS [START_REF] Hansen | The type-IIIC tibial fracture. Salvage or amputation[END_REF], we still lack reliable early predictors of functional outcomes following prosthesis fitting. Some social predictors have been underlined in previous studies (3), but previous medical condition hasn't been much studied. Therefore, we tried to identify early predictors of functional outcomes on locomotor abilities following traumatic unilateral lower limb amputation (LLA) after rehabilitation and prosthetic fitting.

METHODS

Study Design

We conducted a monocentric retrospective observational study in Grenoble Alpes University Hospital among individuals who underwent proximal unilateral LLA between 01/01/2004 and 31/12/2020 followed by rehabilitation and prosthesis fitting.

The study was approved by Grenoble Alpes University Hospital's institutional review board, and performed according to the Helsinki Declaration. We are working on the clinicaltrial.gov declaration.

According to French law, observational studies do not require approval by a national ethics committee, provided that participants have been informed of the specific research and are not opposed to the use of their data. All included participants had written information and were aware of the possibility to decline their participation.

The reporting follows the STROBE statement.

Participants

Participants were identified by a primary numeric search on the medical information system of Grenoble Alpes University Hospital by two ways:

-Surgical acts of proximal LLA between 01/01/2004 to 31/12/2020, using Healthcare Common Procedure Coding System (codes NZFA001 for hip disarticulation, NZFA002 for tibial amputation, NZFA003 for knee disarticulation, NZFA006 for Femoral Amputation).

-Day-care or full hospitalizations in rehabilitation for proximal lower limb amputation between 01/01/2015 and 31/12/2020 using the International Classification of Diseases (codes Z89.5 for "Unilateral lower limb loss at knee level or below", Z89.6 for "Unilateral lower limb loss above knee level", or Z89.7 for "Bilateral lower limb loss").

Since electronic identification was not available before 2015, a single operator performed a secondary manual search on all paper files of the rehabilitation unit from 01/01/2004 to 31/12/2020. Inclusion criterion was proximal (above the ankle) LLA due to high-energy traumatism (traffic accident, crush injuries, fall > 2 meters, gunshot wounds). Individuals who underwent LLA due to vascular disease, diabetes, low energy traumatism (fall from own height), infections unrelated to traumatism, or neoplasia were not included.

We then excluded individuals with bilateral LLA since their functional issues differ with unilateral LLA, LLA due to warfare injury since war surgery in foreign countries differs from surgery in France, paretic stumps ineligible to prosthetic fitting and incomplete files (lost to follow up after LLA or missing files regarding surgery and initial rehabilitation).

Demographic and clinical data

Data were provided by routine evaluations. They were collected retrospectively on available records concerning medical follow up, prosthesis fitting and rehabilitation.

Participants were professionally described as currently working, studying, retired or unemployed at time of the accident. Medical history was evaluated at time of the traumatism by the Charlson comorbidity index [START_REF] Charlson | A new method of classifying prognostic comorbidity in longitudinal studies: development and validation[END_REF], detailed in Annexe 1. It provides a 10 years survival probability estimation, based on age and medical conditions. Since it does not take into account smoking exposure and high blood pressure, we assessed them separately. Smoking was quantified in pack years (number of packs per day multiplied by years of tobacco consumption), and the presence of high blood pressure was confirmed by antihypertensive drugs intake.

Traumatism mechanism was described as traffic accident, crush injuries, fall from height superior to 2 meters or gunshot wound. The severity of the traumatism was assessed using the Injury Severity Score (ISS) [START_REF] Baker | The injury severity score: a method for describing patients with multiple injuries and evaluating emergency care[END_REF], described in Annexe 2. Some specific traumatism conditions were assessed, such as mention of work-related accident or of a responsible third party.

Amputation level was described anatomically, and participants were grouped whether they had Below Knee Amputation (BKA: transtibial amputation) or Above Knee Amputation (AKA: transfemoral or Gritti amputations and knee or hip disarticulation).

We searched for explicit written traces of participants request to undergo LLA.

Follow up

After rehabilitation, individuals were fitted with temporary prosthesis to allow adjustments to cope with stump variations. When the shape of the stump was stabilised, usually within a year after LLA, a first definitive prosthesis could be made. Participant then could be reimbursed for two definitive prostheses every 5 years by the French social health insurance. Those definitive prostheses were mostly characterised by their foot class.

The usual follow-up at Grenoble University Hospital included a consultation each time a new

prosthesis is received in order to evaluate locomotor functional parameters and patient satisfaction. Since our participants were able to have had more than one test session, the first available one with a definitive prosthesis was selected. Functional assessment included the report of walking aids needed (for inside and/or outside activities) and their types, two tests (the Timed Up and Go test, TUG; and the 2 Minutes Walking Test, 2MWT), and two questionnaires (the Locomotor Capabilities Index from the Prosthetic Profile of the Amputee, PPA -LCI; and the Satisfaction Prosthesis questionnaire, Sat Pro).

The TUG is a timed version of the "Get-Up and Go" Test [START_REF] Podsiadlo | The timed « Up & Go »: a test of basic functional mobility for frail elderly persons[END_REF], and the 2MWT is the distance walked in 2 minutes by the participants, with their usual walking aid if needed. Both were assessed by a well-trained physiotherapist in charge of individuals with amputation in the rehabilitation unit. All tests were performed in the same location and with standardised conditions.

The PPA-LCI (15) is a 14 items questionnaire to assess the participant perceived mobility by his ability and independence to perform locomotor activity while wearing his prosthesis (Annexe 3).

Each item is rated from 0 to 5 on a Likert scale ranging from 0: ''not able'' to 4: "able to accomplish the activity alone, without ambulation aids''.

The SatPro [START_REF] Bilodeau | Questionnaire on the satisfaction of persons with lowerlimb amputations towards their prosthesis: development and validation[END_REF][START_REF] Timsit | Sat-pro questionnaire and locomotor scales summary[END_REF] is a 15 items questionnaire, each one rated from 0 to 3 on a Likert scale from "strongly disagree" to strongly agree" to assess participant's satisfaction with his prostheses (Annexe 4). It differs from other outcomes dedicated to mobility since it evaluates satisfaction regardless locomotor abilities.

The French version of these two questionnaires [START_REF] Loiret | Évaluation des amputés[END_REF] was administered by a physiotherapist or the occupational therapist also in charge of individuals with amputation in the rehabilitation unit.

Primary outcome

First functional outcome was the level of energy return prosthetic foot (high or low restitution) on the first definitive prostheses.

Four feet classes are described on the reimbursement list of the French Health Insurance. Each one is defined by its energy return level assessed by physical lab testing, and has specific prescription indications based on the mobility categories from the World Health Organisation -International Classification of Functioning (ICF). Class 0 are wooden feet without any energy restitution suited for participants who only walk inside their own houses. Class 1 to 3 have increasing levels of energy restitution, and therefore are suited for increasing demand for mobility. Their respective indications are "moving around within buildings other than home", "Moving around outside the home and other buildings", and "Other activities in relation with moving around in different locations".

Traumatic LLA usually happens at a rather young age and in rather healthy individuals prone to engage in physical activity [START_REF] Doukas | The Military Extremity Trauma Amputation/Limb Salvage (METALS) Study: Outcomes of Amputation Versus Limb Salvage Following Major Lower-Extremity Trauma[END_REF][START_REF] Ladlow | Influence of Immediate and Delayed Lower-Limb Amputation Compared with Lower-Limb Salvage on Functional and Mental Health Outcomes Post-Rehabilitation in the U.K. Military[END_REF][START_REF] Bosse | An Analysis of Outcomes of Reconstruction or Amputation after Leg-Threatening Injuries[END_REF]. We therefore hypothesised that all participants should be fitted with the highest energy return foot class and we categorised them in two groups labelled "high energy return prosthetic foot" (class 3 only), and "low energy return prosthetic foot" (from class 0 to 2) as first functional outcome.

Secondary outcomes

Performances at the TUG and 2MWT were chosen as secondary outcomes to identify early predictors of functional recovery.

Statistical analysis

Categorical data were summarised as number of participants with percentage, and quantitative data as median with interquartile range. All univariate analyses used non-parametric tests to avoid relying on strong hypotheses.

For the foot return class univariate analysis, we performed exact Fisher test, and Mann-Whitney-U tests depending on the nature of the predictor.

For TUG and 2MWT univariate analyses, we used Mann Whitney U tests (provided with MD) and Spearman's coefficient correlation depending on the nature of the predictors.

Multivariate analyses were performed using only predictors either found significant on the univariate analysis or considered to be clinically relevant. For the foot return class, we performed a binomial logistic regression to obtain Odds Ratio (OR).

We performed multivariate linear regressions for the TUG and 2MWT, with a model fit measure assessed by R2.

For all tests, significance level was set at 0.05 and 95 Confidence Interval (95CI) were provided when appropriate. We did not perform imputation for missing data, because they were either less than 10% (<5%, except for smoking exposure), or > 15%.

All analyses were performed using Jamovi (Version 1.6, The jamovi project; Sydney, Australia).

RESULTS

A total of 1165 proximal LLA has been performed between January 2004 and December 2020, and 898 participants were subsequently addressed to the Physical and Rehabilitation Medicine 

Missing data

Traumatism mechanism could not be determined found for 1 participant. We had four missing data regarding foot energy return class obtention, four regarding medical conditions (excepted for smoking exposure, with nine missing values), and for work related condition and responsible third party, five regarding walking aids, and between twenty-five and forty-five for ISS and other data on functional assessment.

Demographics

The cohort was composed of 107/119 (89.9%) men with a median age of 42.7 years, which ranged from 13 to 89 at the time of the traumatism. All participants had a PRM follow-up in Grenoble University Hospital. LLA was performed in Grenoble Alpes University Hospital for 91/119 (76.5%) participants and initial rehabilitation for 109/119 (92.4%).

Previous medical condition

The 

Traumatism and resulting injuries

Traumatisms were either traffic related (66/118, 55.6%), crush injuries (31/118, 26.5%), falls from height greater than two meters (17/118, 14.5%) or gunshot wounds (4/118, 3.4%).

Concerning special circumstances, we found 36/115 (31.3%) work related accidents, 28/115 (24.2%) with a responsible third party and 4/114 (3.4%) suicide attempts.

Amputation

Median time from traumatism to amputation was 31 days. The BKA group was composed of 77 (64.7%) individuals and the AKA group was composed of 42 (35.3%) individuals. 41 (34.5%)

participants have had asked to undergo LLA after a LS.

Main outcome assessment

Comparisons of our principal outcome with other functional assessments are detailed in Table 2. High energy return foot obtention was significantly associated with better functional outcomes: lower mean duration to perform TUG, longer mean distance walked during 2MWT, better mean PPA-LCI scores, and less need for walking aids. Time from first prosthetic fitting to functional testing did not differ between both groups. No significant difference was found between the two feet groups regarding participant satisfaction on their prostheses. Best performances at TUG and 2MWT were obtained by younger, male individuals, with a lower smoking exposure and knee preservation. The effect of comorbidities, traumatism conditions and participants request to undergo a LLA was discordant, and there was no effect of time period from traumatism to amputation.

A good external validity of our data should be emphasize as our cohort demographics at time of the accident was similar to those in the Lower Extremity Assessment Project (LEAP), a large multicentric prospective study with up to 7 years follow up among civilians who underwent either LS or LLA [START_REF] Bosse | An Analysis of Outcomes of Reconstruction or Amputation after Leg-Threatening Injuries[END_REF]. This healthy young male subpopulation was even more represented in two retrospective cohorts conducted among US and UK veterans [START_REF] Doukas | The Military Extremity Trauma Amputation/Limb Salvage (METALS) Study: Outcomes of Amputation Versus Limb Salvage Following Major Lower-Extremity Trauma[END_REF][START_REF] Ladlow | Influence of Immediate and Delayed Lower-Limb Amputation Compared with Lower-Limb Salvage on Functional and Mental Health Outcomes Post-Rehabilitation in the U.K. Military[END_REF].

As active workers before traumatism are strongly represented in our cohort, rehabilitation and prosthetic fitting shall encourage return to work and more generally social inclusion and participation. This requires sufficient locomotor capabilities, yet previous studies reported a high frequency of long term disability and a low proportion of return to work within two years [START_REF] Busse | Complex Limb Salvage or Early Amputation for Severe Lower-Limb Injury: A Meta-Analysis of Observational Studies[END_REF][START_REF] Doukas | The Military Extremity Trauma Amputation/Limb Salvage (METALS) Study: Outcomes of Amputation Versus Limb Salvage Following Major Lower-Extremity Trauma[END_REF][START_REF] Ladlow | Influence of Immediate and Delayed Lower-Limb Amputation Compared with Lower-Limb Salvage on Functional and Mental Health Outcomes Post-Rehabilitation in the U.K. Military[END_REF].

Foot class obtention is a good proxy to assess physical activity. However TUG and 2MWT [START_REF] Gaunaurd | The Utility of the 2-Minute Walk Test as a Measure of Mobility in People With Lower Limb Amputation[END_REF][START_REF] Clemens | The Component Timed-Up-and-Go test: the utility and psychometric properties of using a mobile application to determine prosthetic mobility in people with lower limb amputations[END_REF] upon LLA provided us more precise assessment of functional recovery as foot class choice also depends on physician prescription regarding patients' life plan without any physical assessment.

The influence of age found for our three functional outcomes (except for the foot class on multivariate analysis) is well supported by findings after traumatic [START_REF] Doukas | The Military Extremity Trauma Amputation/Limb Salvage (METALS) Study: Outcomes of Amputation Versus Limb Salvage Following Major Lower-Extremity Trauma[END_REF][START_REF] Bosse | An Analysis of Outcomes of Reconstruction or Amputation after Leg-Threatening Injuries[END_REF][START_REF] Kahle | Predicting Walking Ability Following Lower Limb Amputation: An Updated Systematic Literature Review[END_REF] and non-traumatic LLA [START_REF] Kahle | Predicting Walking Ability Following Lower Limb Amputation: An Updated Systematic Literature Review[END_REF].

Gender category influence for the 2MWT is supported by previous study among individuals with LLA [START_REF] Gaunaurd | The Utility of the 2-Minute Walk Test as a Measure of Mobility in People With Lower Limb Amputation[END_REF], but not for the TUG. No effect was found for foot return class, which could be related with the absence of effect of gender to predict walking ability after non-traumatic LLA according to a systematic review [START_REF] Kahle | Predicting Walking Ability Following Lower Limb Amputation: An Updated Systematic Literature Review[END_REF].

We didn't find previous use of Charlson comorbidity index after traumatic LLA, however it has proven to be predictive of mortality and rehospitalization after orthopaedic surgery and traumatism [START_REF] Voskuijl | Higher Charlson Comorbidity Index Scores are Associated With Readmission After Orthopaedic Surgery[END_REF]. Furthermore an increased cardiovascular morbidity and mortality was found to be partly responsible of long term disability following traumatic LLA (24) which could support a predictive effect of cardiovascular risk factors (high blood pressure, age, smoking exposure).

As authors only assessed cardiovascular risk factors long after traumatic LLA, it is not possible to know if they were present at time of the traumatism or if they appeared after LLA. Disabilities provided by LLA [START_REF] Bosse | An Analysis of Outcomes of Reconstruction or Amputation after Leg-Threatening Injuries[END_REF] are probably partly responsible by restricting physical activity.

Patient request to undergo a LLA hasn't been to our best knowledge previously studied.

However, one third of our participants had expressed a request to undergo delayed LLA after LS.

Since this request is obviously difficult, concerned participants may have suffered from disabilities after LS and could therefore expect their prosthesis to increase their mobility. The interpretation of this result should take into account high variability on multivariate analysis regarding our fist outcome, and further studies are needed to corroborate this finding on more detailed functional outcomes but also on pain, satisfaction, general and mental health status and social involvement.

Time from accident to amputation had no significant influence on both our primary and secondary outcomes, as found previously among US and UK veterans [START_REF] Doukas | The Military Extremity Trauma Amputation/Limb Salvage (METALS) Study: Outcomes of Amputation Versus Limb Salvage Following Major Lower-Extremity Trauma[END_REF][START_REF] Ladlow | Influence of Immediate and Delayed Lower-Limb Amputation Compared with Lower-Limb Salvage on Functional and Mental Health Outcomes Post-Rehabilitation in the U.K. Military[END_REF], with even a benefit of delayed LLA when compared with LS (9). There would be no lack of chance in case of delayed LLA after a LS attempt.

Significant advantage of knee preservation underlined in both our secondary outcomes is also well established [START_REF] Gaunaurd | The Utility of the 2-Minute Walk Test as a Measure of Mobility in People With Lower Limb Amputation[END_REF][START_REF] Clemens | The Component Timed-Up-and-Go test: the utility and psychometric properties of using a mobile application to determine prosthetic mobility in people with lower limb amputations[END_REF][START_REF] Van Schaik | Metabolic costs of activities of daily living in persons with a lower limb amputation: A systematic review and meta-analysis[END_REF][START_REF] Jg | Outcomes in lower limb amputation following trauma: a systematic review and meta-analysis[END_REF]. These findings support knee preservation attempts whenever possible.

The interpretation of our results should take into account inherent limits of our study design. A monocentric design restrains consideration to local population; however, it ensures reproducibility of participants' surgical care and functional assessment. We also had significant amounts of missing data due to our retrospective design.

Even if some factors were identified and supported by previous studies, they mostly cannot be changed in acute care units at time of the traumatism since they only depend on lifelong habits and previous medical conditions. However, if the effect of these predictors differed within individuals who underwent LS, it could still help choosing the best acute care for each patient. 
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  Univariate analyses were performed to compare foot energy return class with other functional outcomes (walking aids, TUG, 2MWT, PPA-LCI and SatPro) and to search for early predictors of functional outcomes assessed by the foot class obtention and then by the performances at TUG and 2MWT.

(

  PRM) unit for proximal LLA since January 2015. After duplicates removal, 172 individuals met the inclusion criterion and 107 remained after exclusions. The screening of 1442 paper PRM files identified 12 other individuals admitted in PRM for proximal LLA from January 2004. Final study population included 119 individuals who underwent rehabilitation after traumatic proximal unilateral LLA (Erreur ! Source du renvoi introuvable.).

Figure 1 :

 1 Figure 1: Flow chart

  median Charlson comorbidity index was 0. Details of Charlson comorbidity index assessment in our study population are available in Annexe 1. A total of 23 (20%) participants displayed high blood pressure under medication. Median lifelong smoking exposure was 1 pack year [0-15].

Table 1 : Population characteristics

 1 

	All cases N=119
	n or median

Data are presented n (%) or median [IQR]

Missing data: ISS

[START_REF] Van Schaik | Metabolic costs of activities of daily living in persons with a lower limb amputation: A systematic review and meta-analysis[END_REF]

, Smoking exposure

[START_REF] Ladlow | Influence of Immediate and Delayed Lower-Limb Amputation Compared with Lower-Limb Salvage on Functional and Mental Health Outcomes Post-Rehabilitation in the U.K. Military[END_REF]

, Charlson comorbidity index (4), High blood pressure (4), Psychiatric illness (4), Work related accident (4), Responsible third party (4) ISS: Injury Severity Score; BKA: Below Knee Amputation; AKA: Above Knee Amputation; IQR: Interquartile Range

Table 2 : Univariate analysis comparing ERF groups with other functional outcomes
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					Comparison
		All cases	High ERF	Low ERF	between high and
		N=119	N=95 (83)	N=20 (17)	low ERF
					p-value
	Time from first prosthetic fitting to test (days)	382 [53 -2569]	438 [45 -2588]	324 [129 -2430]	0.991
	Indoor walking aids				
	None	99 (86.8)	90 (97.8)	8 (40.0)	
	Unilateral Bilateral	5 (4.4) 8 (7.0)	0 (0.0) 2 (2.2)	5 (25.0) 6 (30.0)	<0.001
	Rollator	1 (0.9)	0 (0.0)	1 (5.0)	
	Wheel chair	1 (0.9)	0 (0.0)	0 (0.0)	
	Outdoor walking aids				
	None	84 (73.7)	77 (83.7)	7 (35.0)	
	Unilateral Bilateral	7 (6.1) 17 (14.9)	4 (4.3) 9 (9.8)	3 (15.0) 7 (35.3)	<0.001
	Rollator	2 (1.8)	2 (2.2)	0 (0.0)	
	Wheel chair	4 (3.5)	0 (0.0)	3 (15.0)	
	TUG (seconds)	[6.2 -10.9] 8.0	7.0		

Table 3 : Univariate analysis to search for early predictors of foot energy return class obtention
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		High ERF	Low ERF	Comparison
		N=95 (83)	N=20 (17)	between high and
				low ERF
				p-value
	Demographics			
	Gender (male)	88 (92.6)	16 (80.0)	0.098
	Age at time of the traumatism (year)	39 [28 -49]	60 [45 -72]	<0.001
	Previous medical condition			
	Charlson comorbidity index	0 [0 -1]	2.5 [1.75 -4]	<0.001
	Smoking exposure (pack years)	0 [0; 10]	14.5 [0; 30]	0.004
	High blood pressure	11 (12.1)	11 (55)	<0.001
	Traumatism and resulting injuries			
	Work related accident	32 (35.2)	3 (15.0)	0.111
	Third party responsible	20 (22.0)	6 (30.0)	0.559
	ISS Score	34 [20-50]	41 [18-50]	0.890
	Amputation			
	Period from traumatism to amputation (days)	28 [1 -1137]	14 [0 -233]	0.359
	Participant request to undergo LLA	37 (38.9)	2 (10.0)	0.018
	Knee preservation	64 (67.4)	9 (45.0)	0.075
	Data are presented n (%) or median [IQR]			
	Missing data: ISS score (25), Smoking exposure (9), Charlson comorbidity index (4), High blood pressure (4), Work
	related accident (4), Responsible third party (4)		
	ERF: Energy Return Foot; ISS: Injury Severity Score; LLA: Lower Limb Amputation; IQR: Interquartile Range.

Table 4 : Multivariate logistic regression for the foot return class

 4 Univariate and multivariate analyses to search for early predictors for the TUG are detailed in Concerning the 2MWT, univariate and multivariate analyses to search for early predictors are detailed in Erreur ! Source du renvoi introuvable. 6. On univariate analysis, a greater distance walked during the 2MWT was significantly associated with a younger age at time of the traumatism, a lower Charlson comorbidity index, being male, having a BKA, a lower smoking exposure and no high blood pressure. No significant association appeared between 2MWT and the characteristics of the traumatism and with time from traumatism to amputation. Multivariate linear regression found that a greater distance at 2MWT was associated with being male, a lower smoking exposure, knee preservation, a younger age at time of the traumatism. The Charlson comorbidity Index and the participant's request to undergo LLA weren't significant. No significant association appeared with Charlson comorbidity index, high blood pressure and request to undergo a LLA.

	Predictor	Odds Ratio	Lower	95 CI	Upper	p-value
	Age at time of the traumatism (years)	1.02	0.93		1.11	0.679
	Charlson comorbidity index (score)	3.54	1.38		9.04	0.008
	Smoking history (pack years)	1.12	1.05		1.20	<0.001
	Participant request to undergo a LLA	0.009	4.9 e-4		0.19	0.002
	High blood pressure	6.08	0.95		38.98	0.057
	95% CI: 95% Confidence Interval; OR: Odds Ratio				
	OR represents the odds to obtain a low energy return foot. OR and CI are provided with rounding to the second
	decimal place.					
	Secondary outcomes assessment					
	Annex 1. On univariate analysis, a better score (less time needed to perform TUG) was associated
	with lower Charlson comorbidity index, a younger age at time of the traumatism, knee
	preservation, a lower ISS, request to undergo a LLA, having a responsible third party, being male
	and the absence of high blood pressure. Smoking exposure and period from traumatism to
	amputation were not significant.					
	On multivariate linear regression, less time to perform TUG was associated with male sex and
	knee preservation, lower smoking history, younger age at time of the traumatism and request to
	undergo a LLA. No significant association was found with the Charlson comorbidity index and
	high blood pressure.					

Annexe 1: Charlson comorbidity index

  

	Criteria	Points	Effectives (%)
	Age (n=119)		
	<50 years	0	72 (60.5)
	50-59 years	+1	24 (20.2)
	60-69 years	+2	13 (10.9)
	70-79 ears	+3	(5.9)
	≥80 years	+4	(2.5)
	Comorbidities (n=115)		
	Myocardial infarction:	+1	(0.9)
	History of definite or probable MI (EKG changes and/or enzyme changes)		
	Congestive heart failure	+1	(4.3)
	Exertional or paroxysmal nocturnal dyspnea and has responded to		
	digitalis, diuretics, or afterload reducing agents		
	Peripheral vascular disease	+1	(1.7)
	Intermittent claudication or past bypass for chronic arterial insufficiency,		
	history of gangrene or acute arterial insufficiency, or untreated thoracic or		
	abdominal aneurysm (≥6 cm)		
	CVA or TIA	+1	(1.7)
	History of a cerebrovascular accident with minor or no residua and		
	transient ischemic attacks		
	Dementia	+1	0
	Chronic cognitive deficit		
	COPD	+1	(1.7)
	Connective tissue disease	+1	0
	Peptic ulcer disease	+1	(1.7)
	Any history of treatment for ulcer disease or history of ulcer bleeding		
	Liver disease		
	None Mild (chronic hepatitis, cirrhosis without portal hypertension) Moderate (cirrhosis and portal hypertension but no variceal bleeding history) to Severe (with variceal bleeding history)	0 +1 +3	114 (99.1) (0.9) 0
	Diabetes mellitus		
	None or diet controlled Uncomplicated End organ damage	0 +1 +2	107 (93) (6.1) (0.9)
	Moderate to severe chronic kidney disease	+2	(0.9)
	Creatinine >3mg/dl, dialysis, kidney transplant, uremia		
	Solid tumor		
	None Localised Metastatic	0 +2 +6	0 (4.3) 0
	Leukemia	+2	0
	Lymphoma	+2	0
	AIDS	+6	0

ABSTRACT

Objectives: To identify early predictors of functional outcomes on locomotor abilities following traumatic unilateral lower limb amputation (LLA) after rehabilitation and prosthetic fitting.

Methods: Retrospective study of a cohort between January 2004 and December 2020 in Grenoble Alpes University Hospital. Principal outcome of functional recovery was the type of prosthetic foot (high or low energy return) each participant was fitted with. Secondary outcomes were the performances at the Timed Up and Go test (TUG) in seconds and the 2 Minutes Walking Test (2MWT) in meters.

Results: Most participants (95/115) were fitted with high-energy return foot. Obtaining such a foot is associated with better functional outcomes (best performances for both TUG and 2MWT and less need for walking aids), and with the following predictors assessed at time of the traumatism: younger age, less comorbidities (assessed by the Charlson Comorbidity index), lower smoking exposure, absence of high blood pressure, and request expressed to undergo a LLA. Better performances for the TUG and 2MWT were significantly associated with male sex and lower age, both in univariate and multivariate analysis, and having a lower smoking exposure (except for the TUG on univariate analysis). Participant's request to undergo LLA was significantly associated with better results for the TUG both in uni-and multi-variate analyses.

A lower Charlson comorbidity index was significantly associated with better performances at TUG and 2MWT but only on univariate analysis.

Conclusion:

Cardiovascular risk factors and comorbidities at time of the traumatism seem to be predictive of lower functional outcomes after traumatic unilateral LLA. The request to undergo a LLA is possibly also predictive of better outcomes. Keywords: Amputation; Traumatism; Lower Limb; Functional outcomes; Locomotor ability; Energy return foot class; TUG; 2 Minutes Walking Test.

Univariate analyses were performed in order to search for early predictors of the foot energy return class at time of the traumatism (Erreur ! Source du renvoi introuvable.). High-energy return foot was significantly associated with a younger age, a better medical condition at time of the traumatism (lower mean Charlson comorbidity index, absence of high blood pressure, lower mean smoking exposure). A significant association was also found with the participant's request to undergo a LLA. No significant association was found either with knee preservation, gender, ISS, work related or third-party responsible accidents.

Multivariate analysis showed that the strongest predictor of high-energy return foot obtention was the request to undergo a LLA (Table 4). Each pack year of smoking and each point on the Charlson comorbidity index were significantly associated with an increased risk to obtain low energy return foot No significant association was found with high blood pressure and age at time of the traumatism.