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Abstract 

 

Objective 

Mycotic/Infective native aortic aneurysms (INAA) are heterogeneously managed. In the 

context of disparate literature,  this study aimed to assess the outcomes of INAA surgical 

management and provide comprehensive data in alignment with recent suggestions for 

reporting standards.  

 

Methods 

We conducted a retrospective review of patients presenting INAA, from September 2002 to 

March 2020, in two institutions.. In-hospital mortality, 90-days mortality, overall mortality and 

infection related complications (IRC) were the study endpoints. Overall survival and IRC-free 

survival were estimated, and predictors of mortality tested using univariate and multivariate 

analyses. 

 

Results 

Seventy patients (60(86%) men, median age 68[59-76] years) were included. 20 (29%) were 

ruptured at presentation. INAA location was thoracic in 11 (16%) cases, thoraco-abdominal in 

7 (10%) cases, abdominal in 50 (71%) cases. Half of abdominal INAA were supra-renal. Two 

INAAs were concomitantly abdominal and thoracic. Pathogens were identified in 83% of cases. 

Bacterial spectrum was scattered, with rare Salmonella species (n=6, 9%). Open repair (OSR) 

was performed in 66 (94%) patients including five conversions of first-attempted endovascular 

grafts (EVAR), 3 hybrid procedures, and one pallative EVAR. Vascular substitutes were 

cryopreserved arterial allografts(n=67, 96%), prosthesis (n=2), or femoral veins (n=1). Kaplan 

meier estimates of overall survival at 30 and 90 days was 87% [76.6-93.0], and 71.7% [59.2-

80.9], respectively. The overall in-hospital mortality rate was 27.9% [1.8-66.5]. IRC occurred 

in 7 (10%) patients. The median follow-up period was 26.5 [13.0-66.0] months. Chronic kidney 

disease (CKD) was independently related to in-hospital mortality (OR 20.7, 95% CI 1.8–232.7). 

ASA score 3 (OR 6.0, 95%CI 1.1-33.9)4 (OR 14.9, 95%CI 1.7-129.3) and CKD (OR 32.0, 

95%CI 1.2-821.5) were related to 90-days mortality. 

Conclusion 

We report surgical INAA management with significant mortality and low reinfection rate. 

EVAR necessitated secondary OR but its limited use in this report did not allow to draw 

conclusions. 
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What this paper adds 

  

This study assesses the outcomes of mycotic/infective native aortic aneurysms (INAA) 

management and provides comprehensive data in alignment with recent suggestions for 

reporting standards. It reports a considerable 21% in-hospital mortality, a low 10% infection-

related complication (IRC) rate with the use of arterial allografts, and the influence of 

preoperative status on mortality. The study also shows a scattered bacteriologic spectrum with 

predominant staphylococci and atypical gram-negative micro-organisms. Altogether, these 

findings suggest that open repair using biological grafts is an acceptable first-line option until 

further homogenized data is obtained.  

  



Introduction 

 

Mycotic aneurysms, recently designated as Infective native aortic aneurysm (INAA) to replace 

the misleading term of “mycotic” aneurysm, is a rare and threatening disease. Specific features 

emerge from the literature in spite of disparate reports. INAAs are more frequently ruptured at 

presentation and more often located at the visceral segment of the aorta 1 than degenerative 

aneurysms. They are associated with a poorer outcome because of acute presentation and the 

need for complex reconstructive strategies or, otherwise, slower inflammatory evolution 

responsible for significant alteration of preoperative status. Contemporary INAAs mostly occur 

in elderly atherosclerotic population with diseased aortic wall, vulnerable to micro-organism 

colonization from concomitant bacteremia or adjacent infectious process 2,3.  

 

Medical treatment alone is insufficient with hospital mortality rates reported as high as 82% 4. 

Associated surgery has long been based on open surgical repair (OSR), i.e. resection and 

debridement to eliminate the infectious process and prevent or treat rupture, and vascular 

reconstruction. According to the latest European Society of Vascular Surgery guidelines, 

surgical techniques used in mycotic aneurysm repair should be considered based on patient 

status, local routines, and team experience, with endovascular repair being an acceptable 

alternative to open repair 5. Despite the risk of infection-related complications (IRC), 

Endovascular aneurysm repair (EVAR) has been progressively adopted by many teams not only 

as a bridge-therapy, but also as a permanent treatment. 

 

The resulting literature does not actually allow to draw consensus owing to significant diversity 

6. Adhesion to homogenized reporting standards was recently advocated and reporting items 

suggested to enhance comparability between studies7.The aim of the present study was 

therefore to report two high-volume centers experience in the diagnosis and management 

ofINAAs, by following the suggested criteria and evaluating the postoperative mortality and 

IRCs in descriptive and analytic terms.  

 

  



Methods 

 

A retrospective review of a prospectively collected computerized database included patients 

from September 2002 to March 2020 who presented with INAA at the authors’ institutions. 

The study was performed in accordance with the Institutional Ethics Committee rules and 

followed the MR004 (Méthodologie de Référence 004) procedure from the national commission 

of data processing and freedoms regarding non-interventional studies. The study complied with 

the principles of the Declaration of Helsinki.  

 

Collected information was modelled on the list of items to be included in research on INAA to 

enhance comparability between studies, provided by Sörelius K7 in 2020. The included 

reporting items were (1) Preoperative patients’ characteristics (sex; age; cardiopulmonary 

disease, immunosuppressive state/medication, ASA (American Society of Anesthesiologists) 

score; data on presentation: symptoms, concurrent infection, and laboratory results 

(inflammatory markers: C reactive protein, leukocyte levels, cultures from blood/tissues).; (2)  

INAA location and anatomy; (3) Type of treatment, time to treatment, intraoperative details, 

perioperative events, and follow-up; (4) micro-organism type, species and source of 

identification.  

 

The diagnosis was based on an association of clinical, biological and radiological parameters 

including sepsis (fever, leukocytosis, pain, positive blood - culture and positive culture from 

intraoperative samples), suggestive intraoperative findings (peri aortic or intra-aneurysmal 

pus), or evocative radiological appearance (irregular wall, rapid growth rate, saccular shape, 

surrounding tissue infiltration, peri-aortic gas). Negative cultures and absence of pyrexia were 

not considered as exclusion criteria. In accordance with published standards 8, a patient with 

negative culture was considered to have an INAA in case of previous clinical signs of infection 

or intraoperative findings, with at least 1 week of antibiotics. In subacute or chronic 

presentations, the preoperative work-up included cardiac stress testing (stress echocardiography 

or myocardial scintigraphy) and percutaneous coronary revascularization was considered when 

necessary.  

 

Antimicrobial drug administration was always prescribed by referent infectiologists and 

analyzed in terms of timing, duration and specificity. Antibiotics were not administered in 

tolerated sepsis until preoperative or intraoperative bacterial documentation was obtained. In 



severe presentations, empiric intravenous wide-spectrum antimicrobial therapy was started 

after all possible preoperative specimen were obtained.  

 

All types of interventions and vascular substitutes were included. Cryopreserved arterial 

allografts (CAA) were the preferred material. CAA were available from two tissue banks and 

could be delivered within two hours in case of emergency, any day of the week. CAA were 

earlier harvested from brain-deceased donors and cryopreserved following incubation with 

antibiotics and antifungal agents. When CAA were unavailable, silver-coated vascular 

prosthesis or neo-aorto-iliac reconstruction using femoral veins were considered. EVAR was 

considered in ruptured and unstable presentations where proximal and distal landing zones 

offered the possibility of a straightforward INAA exclusion, or in palliative context. 

 

Follow-up data was obtained for mortality and postoperative complications. IRCs (i.e. 

persistent/recurrent sepsis, graft infection, recurrent INAA and development of aorto-

enteric/bronchial fistula) were specifically identified 

 

 

Statistical analysis 

  

A descriptive analysis was performed using mean±SD or median [interquartile range] for 

continuous variables. For categorical variables, absolute numbers and percentages were 

computed. 

  

The primary endpoint was in-hospital mortality. The secondary endpoints were 30-days 

mortality, 90-days mortality, IRC rate, and overall survival. These outcomes were expressed as 

survival functions and their 95% confidence intervals. Logistic regression models were used to 

examine the association between in hospital mortality and potential factors, and 90-days 

mortality and potential factors. For multivariable analyses, a backwise method was used using 

variables with p<.20 in univariable analyses. Results were expressed as odds ratio (OR) and 

95% confidence interval (CI). Survival times were defined as the duration between surgery and 

the date of IRC, or the duration between surgery and the date of death. The remaining subjects 

were censored at last follow-up. Overall survival and IRC-free survival curves were presented 

using Kaplan-Meier method. Cumulated incidence function of IRC was built, with death 

considered as a competing event. Tests were considered as significant at a p value <.05. 



Among the studied factors, tertiles were compared in continuous variables (age, aneurysm 

diameter, time to intervention) and micro-organisms were compared as salmonella vs non-

salmonella species, in a classic approach. Infections involving Gram-negative microorganisms 

(GNM), candida species, and Methicillin-resistant staphylococcus aureus– known to be 

associated with worse outcomes in aortic infections - were also compared to infection related 

to other organisms9,10.  

 

All statistical analyses were performed using SAS (SAS Institute, Inc., Cary, NC, USA) and 

Stata version 16.0, StataCorp, College Station, TX, USA. 

 

  



Results 

 

Preoperative findings 

 

Seventy patients (60 (86%) men, 10 (14%) women; median age 68 [59-76] years) presented in 

two institutions (38 in Henri Mondor Hospital, 32 in La Pitié Salpêtrière Hospital) from 

September 2002 to March 2020 with INAAs.  Twenty (29%) were ruptured at presentation, of 

whom 6 (8.5%) had patent aorto-enteric (n=4) or bronchial (n=2) fistula. Five (25%) ruptured 

INAAs induced hemodynamic instability. Five (7%) patients were pauci-symptomatic. Their 

diagnosis was based on clinical and radiologic signs. Patients preoperative characteristics and 

clinical presentation are displayed in Table 1.  

 

INAA location was thoracic in 11 (16%) cases (one located in the ascending aorta, three in the 

aortic arch, and 7 in the descending aorta), thoraco-abdominal in seven (10%) cases, and 

abdominal in 50 (71%) cases. Half (n=25) of the abdominal INAAs were infra-renal, i.e 

presenting uninvolved infra-renal aneurysm neck. The other half were juxta-renal and supra-

renal aneurysms. Two (3%) INAAs were concomitantly abdominal and thoracic. They were 

treated in a single procedure for one using a thoraco-abdominal approach and considered as 

such for the analysis, and in a double -staged procedure for the other considered as a thoracic 

INAA for the analysis. Multiple thoracic locations were present in two (3%) patients, multiple 

abdominal locations in two (3%), and associated femoral infective aneurysm in one case.  

 

Computed-tomography was performed in all patients. Positron-emitting tomography was 

needed in four (6%) cases. Radiolabeled white blood cells scintigraphy was performed 

additionally in one case. INAAs were saccular in 41 (67%) patients, fusiform in the remaining 

patients. The median diameter at presentation was 52 [45-65] mm. The median diameter of 

ruptured INAAs was 61 [52.5-69.5] mm.   

 

Spondylodiscitis with vertebral erosion was present in seven (10%) patients. Vertebral infection 

was the primum etiology in two patients, who had a history of vertebral osteosynthesis in one, 

and tuberculosis in the second. Contiguous vertebral damage resulted from primary vascular 

infection in the five other cases.  

 



The median preoperative CRP level was 133 [59-236] mg/l. The median preoperative 

leukocytes count was 12 300 [9000-17000]/mm3. Eight (11%) patients did not show biological 

signs of infection and diagnosis was based on clinical and radiological findings. In these cases, 

micro-organisms were Coxiella burnetti (n=2), Methicillin sensible Staphylococcus aureus 

(MSSA) (n=2), Salmonella sp. (n=1), multiple germs from aorto-enteric fistula (n=1), and not 

detected in 2 patients.  

 

Pathogens were preoperatively identified (n=30, 43%) from blood samples in 26 patients (23 

blood cultures, 2 serologies, 1 PCR test), osteo-articular samples in three patients, and sputum 

smear examination in one. The remaining bacteriological evidence was obtained intra-

operatively (n= 24, 34%) from aortic tissue culture in 22 patients, and vertebral biopsy in 2 

patients. Both preoperative blood culture and tissue culture allowed same germ identification 

in 4 (6%) patients. In twelve patients (17%), no micro-organism could be identified.  Implicated 

micro-organisms are displayed in Table 2. Noticeably, salmonella species infections were rare 

(n=6, 9%).  

 

Preoperative anti-microbial therapy was administrated in 48 (69%) patients, for more than 3 

days in 34 (48%) patients.  Treatment was performed in emergency (i.e<24h) in 25(36%) cases. 

The median time from hospital admission to operation was 4.5 [0-12.5] days.   

 

Operative treatment 

 

All patients underwent surgery. OSR with in-situ reconstruction was performed in the majority 

of patients (n=61, 87%). EVAR was performed either as a bridge-therapy or first-intention 

treatment in 6 patients, of whom 5 underwent early OSR secondarily because of IRCs, bringing 

the overall open repair rate to 94% (n=66). Hybrid procedures were practiced in three (4%) 

patients.  

 

OSR procedures are detailed in Table 3. All interventions consisted of in-situ reconstruction 

with or without reno-visceral vessel or supra-aortic trunk management.  

Vascular substitutes were CAA in the majority of cases (n=67, 96%). One femoral vein 

compilation and two silver-coated grafts were used in the remaining patients because allografts 

were unavailable.  

 



Abdominal INAAs approaches were median laparotomies (n=33), or retroperitoneal (n=17) and 

suprarenal clamping was necessary in 25 (50%) cases. Thoraco-abdominal INAAs were 

approached by thoracotomies extending to the abdominal level. Thoracotomies (sternotomy, 

n=3, postero-lateral thoracotomy, n=4) or thoraco-abdominal approaches (n=4) were necessary 

in thoracic INAAs. Extracorporeal circulation was necessary in 10 cases under the form of 

distal aortic perfusion (n=7) and deep hypothermic circulatory arrest (n=3).  

 

Hybrid procedures consisted of reno-visceral debranching in 2 patients and carotid-subclavian 

debranching in 1 patient, followed during the same procedure by tubular stent-graft 

implantation.  

 

EVAR was performed in an 87 years-old patient presenting thoracic aneurysm with esophageal 

fistula, as a palliative approach, and to control hemorrhage in five patients, in whom IRCs 

(persistent sepsis, n=4 including one EVAR in the presence of an aorto-duodenal fistula; graft 

infection n=1) systematically lead to OSR 7 [4-55] days after EVAR.  

 

Pedicled omentoplasty was performed in 19 (28%) patients including 16 abdominal INAA 

repair, 2 thoraco-abdominal INAAs and one thoracic INAA (trans-diaphragmatic omental flap). 

The median operative time for OSR was 261 [200-355] minutes 

 

Early and late outcomes  

 

Kaplan meier estimates of overall survival at 30 and 90 days was 87% [76.6-93.0], and 71.7% 

[59.2-80.9], respectively. The overall in-hospital mortality rate was 27.9% [1.8-66.5]. The 

mortality rates according to INAA location and presentation, and causes of early mortality are 

listed in Table 4 and 5, respectively. The median follow-up period for surviving patients was 

26.5 [13.0-66.0] months. The overall survival rate was 45.7% [18.2-69.8]. Kaplan–Meier 

survival curves for overall survival and IRC-free survival are shown in Figure 1A and 1B. The 

cumulated incidence function for IRC is presented in Figure 1 C. 

 

 

Significant early postoperative complications occurred in 35 (50%) patients (Table 6). 

Nineteen (27%) patients required reintervention: 13 hemostasis maneuvers, six intestinal 



resections, four revascularization procedures, one nephrectomy, one cholecystectomy, one 

stent-graft extension, and one pericardial drainage.  

 

The median (IQR) ICU time in surviving patients was 5 [3-8] days. The median hospital stay 

was 21 [13-32] days. 

 

Besides those leading to open conversion of first-attempted EVAR, IRC occurred in 7 (10%) 

OSR patients and consisted of persistent sepsis in 4 patients, endocarditis early onset in 1 

patient, and late recurrence of INAA in two (at 4 and 9 months postoperatively).  

 

The median postoperative antimicrobial therapy duration was 42 [21-45] days.  

 

Late reinterventions consisted of additional allograft implantation because of INAA recurrence 

in two patients (at 4 and 9 months), three aneurysmal degeneration (at postoperative year 5, 13 

and 14), and one asymptomatic allograft stenosis.   

 

 

 

Prognostic factors for in-hospital and 90-days mortality  

 

Univariate analysis identified seven factors associated (p<0.2) with in-hospital mortality: ASA 

score, diabetes, coronary disease, chronic kidney disease, aorto-enteric/bronchial fistula, 

preoperative antimicrobial therapy administration and infection related to virulent germs 

(Table 7). Multivariate analysis only identified CKD as independently related to in-hospital 

mortality (OR 20.7, 95% CI 1.8–232.7). For 90-days mortality, only factors with p≤0.05 in 

univariate analysis were used for multivariate analysis, due to low number of events. Age≥ 70 

(OR 10.8, 95% CI 1.1-107.8), ASA score 3 (OR 6.0, 95% CI 1.1-33.9), ASA score 4 (OR 14.9, 

95% CI 1.7-129.3) and CKD (OR 32.0, 95% CI 1.2-821.5) were independently related to 90-

days mortality. Of note, laboratory data (leucocytes count and CRP) as well as operative time 

were missing in more than 14 (20%) patients which prevented us from including them in the 

prognostic analyses. 

 

  



Discussion 

 

The study highlights interesting results in an opposite direction to the existing literature: 1/ 

Pathogens were rarely Salmonella species, and Staphylococcus species did not flagrantly 

prevail. The provided bacteriological patterns are probably less historical and more 

contemporary. 2/ Emergent EVAR, although limited to a small number of patients lead to IRCs 

and open conversion 3/ Medical history and comorbidities were more predictive than the type 

of presentation or aneurysm anatomies for in-hospital death and 90-day mortality rates. 4/ IRCs 

rate was low, probably due to the use of CAA. Although this is not the rule 6, 11 a striking 50% 

proportion of suprarenal aortic involvement was noted in the subgroup of abdominal INAAs, 

in line with other series, 8,12-14. The deadlier subcategory was the thoraco-abdominal INAAs 

where in-hospital death occurred in 37% of patients.  

 

In the era of extensively used antibiotics, the bacteriologic spectrum involved in INAAs is wide. 

The most encountered microorganisms are Staphylococcus species that account for 28% to 71% 

of cases8,14-16. Salmonella species used to be frequent (15% to 24% of patients), and 

Streptococcus species reported in less than 10% of the cases. However, different germs are 

increasingly identified 17,18. In contemporary European series, Salmonella infections are rare, 

accounting for 7% to 9% of cases17-,,19 . In Taiwan however, where numerous and large reports 

are provided, the most common pathogen is non-typhi Salmonella (60%) 19 

Among atypical bacteria in our experience, Campylobacter is isolated in up to 23% of cases. In 

general, GNM were predominant. GNM have been formerly reported to be more virulent than 

gram-positive infections regarding aneurysm rupture and mortality in a very limited study20. 

The reason for this increased virulence might be an augmented proteolytic activity causing 

vascular wall necrosis similar to what is observed in autologous and prosthetic graft 

infections21.  The same GNM virulence, along with MRSA and Candida species, is described 

in prosthetic vascular infections9,10. For this reason, our analysis compared aggressive germs 

(i.e GNM, MRSA, Candida) to less virulent ones without finding any significant difference.  

Antimicrobial therapy is an integral part of INAA treatment. In the acute phase, broad spectrum 

antibiotics or antibiotics directed against preoperatively identified organisms is indicated to 

control infection and sepsis. There is no consensus on the optimal length of antimicrobial 

therapy. Pre-operative antibiotics for more than three days22 and post-operative treatment for 

more than 6 months19had a significant protective effect. The usual follow-up protocol includes 

regular assessment of laboratory markers and radiological evaluation19.  



 

There is a growing trend to treat INAA by endovascular means. A systematic review in 2007 

reported highly satisfactory 30-day and 2-year survival rates in 48 patients (89.6 ± 4.4% and 82 

± 5.8%, respectively) despite a 23% rate of highly fatal persisting sepsis or re-bleeding23. 

Ruptured aneurysms and fever at operation were significantly associated with poor EVAR 

results. The same authors published a limited series in 201224, with favorable outcomes in 

selected 12 patients who all had positive blood cultures, mainly salmonella infections, and 

adjunctive drainage or debridement in 33% of cases. These early reports lacked sufficient 

sample size and follow-up. Afterwards, a nationwide Swedish study identified 132 patients over 

a 20 years period (1994-2014) in whom OSR (n=62) was performed principally in the first 

study period, and EVAR (n=70) in the later one19. Survival at 3 months was lower for OSR 

than for EVAR (74% versus 96%, P<.001). There was no difference in long-term survival (5 

years 60% versus 58%, P=.771), IRC (18% versus 24%, P=.439), or reoperation (21% versus 

24%, P=.650). The authors literally described a paradigm shift in treating INAA in Sweden. 

Later Taiwanese experience in 40 consecutive patients25 was less optimistic mainly in terms of 

IRC (20%) that were uniformly fatal. In 2019, a systematic review identified 963 patients 

treated by OSR (n= 556 ;58%), endovascular aortic repair (EVAR; n = 373; 39%), and medical 

treatment alone (n=34;3%)6. Because of patient and study heterogeneity, along with missing 

data, no strong conclusions could be obtained nor meta-analyses performed. The overall IRC 

rate, irrespective of surgical technique, was 21%. However, specific IRC rates individually 

extracted from the selected series, provided as supplemental data in that paper, appear lower in 

OSR (10% to 25%17,19,24-31) than EVAR (24% to 66%)19,32-35. IRCs are even absent in OSR 

studies using biological material36. Our study included a vast majority of biologically replaced 

INAAs using CAA with subsequent low IRC rate estimated at 10%. Conversely, the few EVAR 

cases uniformly presented IRCs leading to conversion. Some authors have demonstrated that 

OSR, after EVAR, is more likely to be complicated and lead to higher operative mortality37-40. 

However, all these EVAR procedures were performed in ruptured INAAs. They were rarely 

performed and therefore no solid conclusion can be drawn. 

This study complies with the recent recommendations and calls for homogeneous reporting. 

Previously identified mortality factors (ruptured INAA, suprarenal location, non-salmonella 

infections) were not identified as such in our reportwhich might be explained by the small 

number of patients in each subgroup of the study, in addition to the fact that the majority of 

ruptured cases were stable at presentation. The preoperative patient status (CKD, age, ASA 

Score 3-4) was more influential than infection-specific variables. Overall, our experience helps 



draw the outlines of INAA management: 1/ treat all INAAs including the suprarenal and 

ruptured presentations 2/ perform OSR in non-ruptured presentations, and prioritize biological  

material 3/ use EVAR as a bridge-therapy in ruptured INAAs to prepare the patient for 

secondary OSR if eligible, or permanent treatment otherwise. The latter suggestion is however 

balanced with very limited use of EVAR in the present report and the possibility of more 

favorable outcomes with a wider application, including non-ruptured presentation with 

significant comorbidities.  
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FIGURE LEGEND 

 

Figure 1 

Kaplan-Meier survival curves : (A) Overall survival (B) Survival without infection-related 

complications (C) Cumulated incidence function for infection-related complications (IRC) (D) 

Overall survival by INAA type 

  



Patients characteristics  N=70 

Median age (min-max) 68 (18-91) 

Male gender, n(%) 60 (86%) 

Arterial hypertension, n(%) 45 (64%) 

Hypercholesterolemia, n(%) 25 (36%) 

Active smoking, n(%) 23 (33%) 

Coronary disease, n(%) 22 (31%) 

Diabetes mellitus, n(%) 16 (23%) 

Chronic kidney disease, n(%) 6 (9%) 

ASA score, n(%) 

   2 

   3 

   4 

 

29 (41%) 

32 (46%) 

9 (13%) 

Clinical presentation N (%) 

   Sepsis + Abdominal / Thoracic pain 

   Sepsis 

   Rupture 
           Free rupture 
           Contained by muscles/vertebrae 
           Aorto-enteric/bronchial fistula 

   Abdominal / Thoracic pain 

   Pauci-symptomatic 

    

20 (29%) 

15 (22%) 

14 (20%) 
5 (7%) 

9 (13%) 
6 (9%) 

9 (13%) 

5 (7%) 

 

Table 1: Patients preoperative characteristics and clinical presentation. ASA, American 

Society of Anesthesiologists.  

  



 

 

Microorganism N=58 

Staphylococcus aureus 12 (1 MRSA) (18.5%) 

Campylobacter sp. 8 (11.5%) 

Escherichia coli 6 (8.5%) 

Salmonella sp. * 6 (8.5%) 

Streptococcus pneumoniae 4 (5.7%) 

Coxiella burnetti 3 (4.5%) 

Candida albicans ** 3 (4.5%) 

Enterobacter sp 3 (4.5%) 

Group A Streptococcus 3 (4.5%) 

Mycobacterium tuberculosis 2 (3%) 

Anaerobic germs * 2 (3%) 

Klebsiella pneumoniae 1 (1.4%) 

Clostridium septicum 1 (1.4%) 

Corynebacterium jeikeium 1(1.4%) 

Proteus vulgaris 1(1.4%) 

Streptococcus constellatus + oralis * 1(1.4%) 

Escherichia coli + streptoccus sp. * 1(1.4%) 

 

Table 2 : Micro-organisms identified from preoperative (blood, osteo-articular, or sputum) 

and/or intraoperative samples (aorta, peri-aortic tissue, vertebrae) . In twelve patients (17%), 

no micro-organism could be identified 

MRSA = methicillin-resistant Staphylococcus aureus. 

* Including an aorto-enteric/bronchial fistula 

** All patients presenting aorto-enteric/bronchial fistula 

  



Type of aortic repair 

   Aortic tube * 

   Aorto-iliac ** 

   Aortic tube with reno-visceral arteries management 

   Aorto-femoral 

  Aortic tube with supra-aortic trunks management 

   Reno-visceral debranching + EVAR 

   EVAR 

N=70  

26 (37%) 

19 (27%) 

12 (17%) 

6 (9%) 

3 (4%) 

3 (%) 

1 (%) 

 

Table 3: Types of aortic reconstruction in all 70 patients undergoing surgical treatment of 

infective native aortic aneurysms.  

*including 3 early emergent EVAR conversion to open repair 

**including 2 early emergent EVAR conversion to open repair 

 

 

 

 

 
Early overall survival rates  Day 30 Day 90 

 Survival rate 

[95% CI] 

Survival rate 

[95% CI] 

Overall 87.0 [76.6; 93.0] 71.7 [59.2; 80.9] 

Thoracic INAA 71.6 [35.3; 89.9]  61.4 [26.6; 83.5] 

Thoraco-abdominal INAA 88.9 [43.3; 98.4]  55.6 [20.4; 80.5] 

Abdominal INAA 90.0 [77.5 ; 95.7] 77.1 [62.5; 86.7] 

Ruptured 85.0 [60.4; 94.9] 74.7 [49.4; 88.6] 

   

 

Table 4: Mortality rates after preferential use of open surgery and arterial allografts in 70 

patients presenting with infective native aortic aneurysms  

 

 

 

 

 

 

 

 

 

Causes of postoperative death N=15 

Postoperative bleeding 

Allograft rupture 

Lumbar artery  

Retroperitoneal bleeding 

3 (20%) 

Multi-organ failure 

- Following colonic ischaemia  

6 (40%) 

3 

Pulmonary infection 2 (13.3%) 

Septic shock 2 (13.3%) 

Cardiac arrest of unknown origin 1 (6.6%) 

Acute coronary syndrome 1 (6.6%) 



  

Table 5: Causes of postoperative deaths after preferential use of open surgery and arterial 

allografts in 70 patients presenting with infective native aortic aneurysms   



Postoperative complications N (%) 

Acute bleeding 

Retroperitoneal bleeding requiring embolization 

Retroperitoneal/Thoracic bleeding  

Anastomotic/allograft disruption 

9 (13) 

2 

5 

2 

Ischemic events 

 Ischemic colitis with bowel resection 

 Lower limb by allograft segmental occlusion 

 Renal ischemia by allograft bypass thrombosis 

11 (16) 

7 

2 

2 

Cardiac events 

 Acute coronary syndrome 

 Arrhythmia 

   Cardiac arrest (unknown origin) 

4 (6) 

2 

1 

1 

Pulmonary events 

 Acute respiratory failure 

 Pulmonary embolism 

   Pulmonary infection  

8 (11) 

5 

3 

10 

Acute renal failure 

Requiring dialysis 

14 (20) 

6 

Paraplegia (total/partial) 3 (4) 

Stroke 2 (3) 

Early IRCs 

Persistent sepsis 

Postoperative endocarditis 

6 (9) 

5 

1 

Compressive pericardial effusion  1(1.4) 

Infected renal infarct 1 (1.4) 

 

Table 6: Postoperative complications after preferential use of open surgery and arterial 

allografts in 70 patients presenting with infective native aortic aneurysms 
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Predictors for mortality
Age≥ 70 (OR 10.8, 95% CI 1.1-107.8)
ASA score 3-4 (OR 6.0, 95% CI 1.1-33.9 and 14.9, 95% CI 1.7-129.3)
Chronic kidney disease (OR 32.0, 95% CI 1.2-821.5)




