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INTRODUCTION  
 
Infected aortic aneurysm is one of the major clinical challenges 
facing the vascular surgeon. In the Western world infected 
aortic aneurysms are rare and account for less than 1% 
all aneurysms of the aorta, while in Asian countries this figure 
is greatly increased since it seems to touch 13.6%. Often 
complicated by other factors such as a delay in diagnosis, 
rupture, sepsis and perivisceral distribution is associated with 
high morbidity and mortality 21% - 44%. Clinically the 
patients present with a painful, rapidly growing aneurysm, 
accompanied by fever, leukocytosis, and positive blood 
cultures. The gold standard in the management strategy 
consists of surgical resection of the aneurysm, extensive 
debridement of all infected tissue of the aorta wall 
surrounding contaminated tissue. Additional coating of the 
infected field using muscle/ omental flaps and vascular 
reconstruction by either orthotopic direct transplant or extra
anatomic bypass (ex. axillobifemoral) followed by long term 
antibiotic treatment. Nevertheless, the surgical treatment of 
these patients presents with a high surgical risk and mortality. 
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ABSTRACT  

Background: Infected aortic aneurysm is one of the major clinical challenges vascular surgeons are 
facing, with high incidence of morbidity and mortality. In this study we present the advantages of 
endovascular treatment in patients with infected aortic aneurysms and 
determine favorable outcome of these patients.  Material and Methods: 
retrospective study (PubMed, Medline, Embase, Google Scholar and Scopus) according to the 
recommendations of the PRISMA statement for administrative dataset registries reporting outcomes 
after patients treated endovascularly for infected aortic aneurysm and a thorough evaluation of 
references. Results: Endovascular treatment of infected aortic aneurysms may reduce the early and 

term mortality. Prolonged fever, fatigue, aortic rupture, aortoenteric, aortobronchial and 
aortoesophageal fistulas greatly increase the rates of reintervention, morbidity, and mortality. Survival 
rates in patients without fistulae even reached 94% at 2 years. Conclusion: 
aortic aneurysms, the use of endovascular aortic graft provides an alternative, to open repair method, 
and simplifies the management of patients who are in this critical condition. Endovascular treatment 
of infected aortic aneurysms is feasible both as a temporary measure and the preferred definitive 
treatment in selected patients.  
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Infected aortic aneurysm is one of the major clinical challenges 
facing the vascular surgeon. In the Western world infected 
aortic aneurysms are rare and account for less than 1% -2% of 
all aneurysms of the aorta, while in Asian countries this figure 
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debridement of all infected tissue of the aorta wall and 
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infected field using muscle/ omental flaps and vascular 
reconstruction by either orthotopic direct transplant or extra-
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During the last few decades, the endovascular treatment of 
degenerative aneurysms of the thoracic and abdominal aorta 
has been well established, providing obvious benefits in 
selected patients with high perioperative risk. Nevertheless, 
endovascular treatment of infected aortic aneurysms comes 
into conflict with basic surgical principles and acts as a matter 
of ongoing discussion between th
questions that must be answered regarding the preferred 
method of endovascular treatment in infected aortic aneurysms 
is: 1) palliative therapy 2) a bridge to definitive surgical 
treatment, and 3) when the preferred definitive tr
Endovascular treatment of infected aortic aneurysms, 
premiered by Semba and colleagues in 1998, since then several 
centers studied the advantages by comparing results of 
endovascular versus conventional open surgery. 
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in the mid 16th century, described for the first time the 
correlation between aneurysm and infection, where he 
presented the necrotomic findings of a patient w
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During the last few decades, the endovascular treatment of 
degenerative aneurysms of the thoracic and abdominal aorta 

lished, providing obvious benefits in 
selected patients with high perioperative risk. Nevertheless, 
endovascular treatment of infected aortic aneurysms comes 
into conflict with basic surgical principles and acts as a matter 
of ongoing discussion between the vascular surgeons. Three 
questions that must be answered regarding the preferred 
method of endovascular treatment in infected aortic aneurysms 
is: 1) palliative therapy 2) a bridge to definitive surgical 
treatment, and 3) when the preferred definitive treatment. 
Endovascular treatment of infected aortic aneurysms, 
premiered by Semba and colleagues in 1998, since then several 
centers studied the advantages by comparing results of 
endovascular versus conventional open surgery.  

Although aneurysmal disease is known to the western 
world, from antiquity and Galen,1 passed centuries until Paré 2 
in the mid 16th century, described for the first time the 
correlation between aneurysm and infection, where he 
presented the necrotomic findings of a patient with syphilitic 
ruptured aneurysm of the descending thoracic aorta.  
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During the 19th century, several individual cases have been 
presented in the literature and especially Rokitansky in 
Austria,3 Virchow and Koch in Germany,4 and Tufnell in 
Ireland 5 trying to link infective endocarditis with septic 
emboli, arterial abscesses and rupture infected aneurysms of 
the upper mesentery and popliteal arteries. In 1885 William 
Osler presented the first comprehensive discussion 6 of an 
infected aneurysm, and commented their anatomical 
characters, clinical features, etiology, and pathological 
correlations. The Gulstonian lectures on malignant 
endocarditis 6 presents a 30-year-old man who died after a 
great bout with chills, diarrhea, headache, cough, and fever. 
The autopsy showed marked degeneration of the aortic valve 
vegetations and four aneurysms of the aortic arch because of 
endocarditis. These aneurysms represented a case of mycotic 
endocarditis while the largest had perforate and rupture in the 
pericardium. Hence, he introduced the term mycotic aneurysm, 
although nowadays is somewhat misleading as most aortic 
infections are bacterial. However, most authors use even today 
the term "mycotic aneurysm" to describe any aneurysm, which 
appears secondary to infection, regardless of the pathogenesis.7 
Sommerville study in 1959 for atherosclerotic abdominal 
aortic aneurysms 8 in more than 20,000 autopsies performed at 
Mayo Clinic found 178 aneurysms, of which six were infected 
and four of them had ruptured. On this study it is first 
described the additional infection to preexisting atherosclerotic 
aneurysms 9 by Bennett and Cherry. With the advent of 
antibiotic therapy, the overall incidence of arterial infection 
fell as the successful treatment of bacterial endocarditis. 10 
Nowadays the incidence of infected aneurysms has increased 
significantly, mainly in response to the increase of 
immunocompromised 11 population, invasive hemodynamic 
monitoring 12, 13 and drug addicts. 14,15  In per day practice, the 
choice of orthotopic grafts, 16 after successfully removal of 
infected aneurysms, is becoming more common as the early 
diagnosis and multivalent anti-microbial treatments 17 making 
them ever more effectively. The first report of a successful 
endovascular treatment of infected aortic aneurysm is made by 
Semba et al in 1998 18 who described for the first time in the 
literature successful endovascular treatment of three patients 
with infected aneurysms of the thoracic aorta and since then 
remains a subject of continuous debate between vascular 
specialists.  
 
Classification: Based on etiology, infected arterial aneurysms 
(AA) are divided into four types: a) mycotic arterial aneurysm 
by septic arterial emboli, b) microbial arteritis with aneurysmal 
formation c) infected preexisting aneurysm and d) traumatic 
infected false aneurysm (Table 1).  
 
Mycotic aneurysms: Mycotic aneurysms occur when septic 
emboli from the heart adhering to the lumen of the arteries and 
can affect both normal and pathological arteries. They can 
occur in any small, medium, or large artery showing 
preference to arteriovenous communications arterial 
bifurcations and arterial stenoses. 19  In the pre-antibiotic era, 
about 90% of all infected aneurysms were mycotic aneurysms. 
20 In 1984, Brown and colleagues 21 reported that 
Staphylococcus aureus and various species of streptococcus 
represent 38% of infected aneurysms, while in 1986, 
Magilligan and Quinn 22 showed that the predominant 
infectious microorganisms in patients with endocarditis and 
infected aneurysms is Streptococcus viridans (22%), 
Staphylococcus aureus (20%), Streptococcus faecalis (14%), 
and Staphylococcus epidermidis (11%).  

Subsequent studies of large 23 - 25 showed similar results with 
Staphylococcus species and Streptococcus occupy 30% of 
mycotic aneurysms.  
 
Microbial arteritis- formation AA: Prevalence of infected 
aneurysms from microbial arteritis is estimated to be 0.06% to 
0.65%. 26 Normally the inner arterial sheath is highly resistant 
to infection, but it seems that the process of atherosclerosis 
predisposes to embolisation and microbial colonization of the 
arterial wall 28-30 with subsequent infection, suppuration, 
localized perforation, and formation of a false aneurysm. 
Several co-morbid conditions associated with some degree of 
immunosuppression is frequent and reported in up to 70% of 
patients with infected aneurysms on ground of microbial 
arteritis. 23,31  The predominant organisms associated with 
microbial arteritis leading to aneurysms are Escherichia coli 
and Salmonella species and Staphylococcus. 32 There are many 
references 26 about the importance of Salmonella in microbial 
arteritis, particularly in microbial aortitis. The most virulent 
Salmonella species are S. choleraesuis and S. typhimurium, 
which represent 62% of cases. 32 Other microorganisms that 
have been isolated are Listeria monocytogenes, Klebsiella 
pneumoniae, Clostridium septicum and Aspergillus niger 34-36  
 
Infection arterial aneurysm: Infection of atherosclerotic 
aneurysms is relatively rare 8 and is estimated to 3.4% but 
emphasizes the tendency for rupture. 37 The colonized by 
microbes’ aortic aneurysms presented in two almost 
simultaneous reports from Ernst 38 and associates and Williams 
and Fisher. 39 In prospective studies of patients undergoing 
open abdominal aortic aneurysm restoration, cultures were 
obtained in samples of the wall and the contents of the 
aneurysm sac. Overall, 15% of cultures yielded positive results 
while there was a higher prevalence of positive cultures in 
patients with ruptured aneurysm (38%) than in those with 
asymptomatic (9%) and symptomatic (13%) aneurysms. 38 The 
most common organism implicated is Staphylococcus while 
there is a predominance of Gram- positive (59%) against 
Gram- negative (35%) of microorganisms. 37 Infection in 
preexisting aneurysm may be related to the subsequent 
infection of the stent 27 after endovascular implantation and is 
presented in 1% of endoluminal prostheses. 33   
 
Traumatic false contaminated AA: In recent decades the 
infected traumatic false aneurysm has become the most 
frequent type of infected aneurysm in clinical practice and the 
main etiological factor is intravenous drug abuse 33 and 
iatrogenic injuries. 40  Frequently occurs in femoral triangle, 
but also presents to iliac, subclavian, brachial, and carotid 
arteries with less frequency. While the most frequent organism 
isolated is Staphylococcus Aureus. 41  
 
Clinical findings: Clinical picture of infected aneurysms 
depends on the causative mechanism and anatomical location.   
The clinical features of different types of aneurysms are 
summarized in Table 2. Although infected aneurysms affect all 
age groups, 42 typical patient is older with advanced 
atherosclerosis. 43 

 

Reddy DJ, Shepard AD, Evans JR, et al. Management of 
infected aortoiliac aneurysms. Arch Surg. 1991;126:873. 
Because of its insidious clinical picture infected aneurysms 
requires a high degree of suspicion especially in the following 
cases: positive blood cultures, corrosion of lumbar vertebrae, 
female gender, and presence of calcification in aneurysm wall 

20609                                                      Ioannis Stamatatos, Endovascular treatment of infected abdominal aortic aneurysm 



after microbial sepsis especially in immunocompromised 
patients. 42,44 The clinical manifestation of these rare infections 
may be limited to fever or malaise or may be more apparent as 
peripheral limb gangrene due to distal embolization. All 
infected aneurysms have in common that eventually lead to 
sepsis or bleeding. Consequently, whenever the surgeon 
suspects this diagnosis, must act prompt to the confirmation of 
diagnosis and lead patient to urgent surgical treatment.   
 
Diagnosis 
 
Laboratory Tests: Leukocytosis, in most patients with 
infected aortic aneurysm, is a sensitive but non-specific 
marker. 45 The sensitivity of this index is further reduced when 
patients received previously antibiotic treatment, which 
suppressed, but did not cure the infection. 46 Similarly, increase 
in erythrocyte sedimentation rate (ESR) and C-reactive protein 
(CRP) are common detected in patients with infected aortic 
aneurysm but both deprived of specificity. Although positive 
cultures do not state specificity, when microorganisms are 
isolated from patients with aneurysm, are diagnosed with 
infected aneurysm until proven otherwise. Since positive blood 
cultures appear in about half of patients, 47 a negative blood 
culture alone is not sensitive enough to rule out the diagnosis 
of an infected aneurysm. During surgery suspicious outbreaks 
as pus or other unusual occurrence of periaortic tissue should 
be cultivated, as well as samples from the aortic wall and 
content of aneurysmal sac to direct staining Gram, aerobic, 
anaerobic and fungus. Nevertheless, neither negative blood 
cultures but neither negative intraoperative Gram stain is 
sensitive enough to exclude the diagnosis of infected 
aneurysm. 21   
 
Imaging tests: Ultrasonography of the abdominal aorta is a 
safe non-invasive imaging method and provides general 
information about the size of the aneurysm and location but is 
less reliable for detecting the presence or extent of infection. 
CT angiography (CTA) is the test of choice while findings may 
include saccular aneurysms or eccentric aneurysms in an 
otherwise normal aorta, inflammation of soft tissue or a mass 
around the aorta, and rupture or erosion. Other findings may 
include multilobar aneurysm and eccentric aneurysms with 
relatively narrow neck appearing specifically in infected 
aneurysms from microbial arteritis. Although CTA is a 
valuable imaging method for determining aneurysms, etiology 
and presence or absence of rupture, still fails to confirm the 
presence or absence of infection. 48-50 Magnetic resonance 
imaging (MRI) can display useful information on retesting 
anatomic areas or when radiation or the use of contrast is 
contraindicated. The use of MRI is being reported with 
increasing frequency. 50,51 Although not so frequently used 
after the development of CTA, digital subtraction angiography 
(DSA) is used in the diagnosis and treatment of infected 
aneurysms. The arteriogram criteria for aneurysmal infection 
are saccular aneurysm in an otherwise normal aortic aneurysm 
and multilobe and eccentric aneurysm with a relatively narrow 
neck. However, infected aneurysms may not present any of 
arteriography characteristic indicative of infection. 52  
 
Surgical treatment  
 
Preoperative preparation: In any suspicion of an infected 
aneurysm indication to start antibiotic therapy with broad 
spectrum antibiotics and must be continued until the causative 
microorganism is isolated.  

Antimicrobial therapy should be adjusted to the isolated 
microorganism specifically targeted and always according to 
the sensitivities of the antibiogram. Drug therapy should be 
started prior to surgery and continued for long postoperatively 
and sometimes life-long. 28,52 Although specific targeted 
antibiotic therapy contributes significantly to successful 
surgical treatment of an infected aneurysm, the survival of 
patients mainly depends on early diagnosis and surgery. 26 

Reports of conservative treatment for infected aneurysms 
represent bibliographic exceptions. 53   In cases of symptomatic 
or ruptured infected aneurysm, surgery should be performed 
emergently.  
 
Surgical principles 
 
Traditionally six principles are applied in the surgical 
management of infected aneurysms: 
 
 Control of bleeding 
 Diagnosis of infection confirmed with direct Gram 

stain and cultures for aerobic, anaerobic, and fungal 
 Aneurysmatectomy accompanied by wide 

debridement of all infected surrounding tissue and 
abundant local washes with antibiotics solutions and 
placement of large bore drains where necessary 

 Meticulous postoperative wound care, including 
frequent changes of dressings and additional 
debridement as needed. 

 Prolonged administration of antibiotics 
postoperatively according to antibiogram 

 Arterial reconstruction of vital arteries through 
uninfected tissue planes with selected use of 
interposition grafting, soft tissue coverage such as 
omental wrap if possible, and the use of autologous 
tissue for reconstruction. 

 Traditionally excision followed by extra-anatomic 
reperfusion bypass is the preferred therapy. 16, 21, 28, and 

32 But in certain cases of infected thoracoabdominal 
aneurysms, orthotopic interference with synthetic 
graft is the only way.  

 
Extra- anatomic bypass: Traditionally the elective procedure 
for infected infrarenal aortic aneurysms is resection of the 
aneurysm, broad debridement of all infected tissues, drainage 
installation and creation of axillobifemoral bypass (Figure 1) 
through uncontaminated tract. 45.55 This approach spares the 
risk associated with the placement of a synthetic graft in the 
infected retroperitoneum. 55  In one of the largest multi-center 
studies, Bacourt and Koskas 56 reported early mortality in 24% 
and overall mortality was 42%. Complications specific to this 
method include rupture of the aortic stump in 50% when 
cultures at the site are positive and further infection of the 
axillobifemoral graft from 6% to 20% as reported in several 
studies. 10,45,54,56,57   
 
Orthotopic reperfusion: Some surgeons advocate orthotopic 
interposition graft after the resection of an infected aortic 
aneurysm (Fig 2). 21,28,55,58 When infected aneurysm comprises 
suprarenal aorta or thoracoabdominal aortic aneurysm, direct 
orthotopic reconstruction is the only option. 28  As in the extra-
anatomic bypass, so in orthotopic procedure should always be 
preceded by extensive debridement of all necrotic and 
inflammatory tissues until disclosure of healthy aortic tissue 
which can be used to create a more secure anastomosis with 
the graft and omental coverage (fig. 2).  
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Figure 1 
 

 
 

Figure 2 
 
Prolonged antibiotic treatment is recommended by most 
authors, although the required period has not been clearly 
defined.  
 
Endovascular treatment: Experience in endovascular 
treatment of aortic aneurysmal disease has increased 
significantly in the last decade and successful endovascular 
treatment of infected aortic aneurysms is increasing. 59-61 Kan 
and colleagues in their metanalysis reviewed the existing 
literature on the endovascular treatment of infected aneurysms 
of the aorta and reported a survival rate of 89% at 30 days and 
82% survival at 2 years in a total number of 48 patients. 59   
Following successful endovascular treatment of infected aortic 
aneurysms Kritpracha and colleagues 62 in 2010 reported 94% 
survival at 2 years, excluding from these infected aneurysms 
with aortocaval, aortoenteric, aortoesophageal and 
aortobronchial fistulas which showed up to 60% in-hospital 
mortality.  
 
Purpose: Although the endovascular approach, of 
degenerative type, of aortic aneurysms are a proven safe 
therapeutic option for selected patients, the role of the infected 
aortic aneurysms remains controversial. In this study we try to 
present the advantages of endovascular management in 
patients with infected aortic aneurysms and to clarify the 
factors that affect disease progression and determine the 
favorable or unfavorable outcome of these patients. 
 

MATERIAL AND METHOD 
 
A retrospective systematic study was performed in PubMed, 
Medline, Embase, Google Scholar and Scopus according to the 
recommendations of the PRISMA statement for administrative 
dataset registries for patients treated intravascularly for 
primary infected aortic aneurysm, using the key words: 
infected (infected), mycotic (mycotic), aorta (aorta), aneurysm 
(aneurysm), and intravascular intervention (stent graft). From 
all the research we found and thoroughly evaluated 36 studies 
and the literature reports. Studies with previous endovascular 
aortic aneurysm repair with stents were all excluded. The term 
mycotic aneurysm was taken in account equally as infected 
aneurysm in the absence of mycotic endocarditis or other 
mycotic septic origin. The cured patient is defined as the 
afebrile, hemodynamically normal, sepsis-free and signs of 
bleeding during the monitoring period. 
 

RESULTS 
 
Prolonged fever, rupture and aortoenteric, aortobronchial, and 
aortoesophageal fistulas greatly increased the reoperation rates 
and mortality of these patients. 62 Survival rates in patients 
without fistulae in recent studies 62 could reach even 94% at 2 
years. Positive blood cultures were isolated in 63.5% of 
patients 62,63 with frequent microorganisms constitute the 
Salmonella 32,62 and Staph. Aureus. 41,63 Ruptured aneurysms 
account for 35% of infected aortic aneurysms. 59,63 The overall 
survival of the first 30 days is from 81% to 94% whereas the 
medium survival at 2 years from 73% to 94% in various 
references. 59,62,63,64 Independent aggravating factors appeared 
to maintain the infection was a) age> 65, b) rupture (including 
aortoenteric, aortobronchial fistulas), and c) febrile patients 
during surgery, while protective factors were a) preoperative 
use of antibiotics for more than one week and b) adjunctive 
therapy in association with EVAR. 59    
 

DISCUSSION 
 
The management of infected aortic aneurysms is a clinical 
challenge for the vascular surgeon because apart from the 
rarity of these incidents their symptoms are unspecific and 
unclear. Nevertheless, the classical triad of fever, abdominal 
pain and leukocytosis are present in most patients. 24.63 Given 
the high morbidity and mortality of those traditionally 
laborious and major open operations for those patients, 
minimally invasive endovascular treatment offers a therapeutic 
alternative particularly for those high perioperative risk 
patients.  Endovascular surgery provides significant 
advantages over open surgery, such as avoid large incision, 
aortic clamp, systemic heparinization, extracorporeal 
circulation, massive blood transfusion and surcharge of 
respiratory and renal function. 65 Nevertheless, the 
endovascular placement of a device in a generally 
contaminated environment comes in contradiction with the 
principles of surgery. Endovascular treatment of infected aortic 
aneurysms was introduced more than a decade ago 18 and since 
then from several small studies showed favorable results. 63.66 
Similarly a systematic meta-analysis 59 showed 48 cases of 
infected aortic aneurysms treated endovascularly, 
demonstrating an early mortality at 10.4% while unfavorable 
prognosis for patients with fever and / or rupture, one finding 
that was not confirmed by Kritpracha and partners 2011.  
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In addition, the latter showed early and mid-term two-year 
overall survival rate of 94% in patients without aortoenteric, 
aortoesophageal or aortobronchial fistulas. 62 Regardless the 
initial reconstructive surgery, when a fistula is present, 
traditionally is managed by graft explantation, wide 
debridement of the infected tissues, infrarenal aortic stump 
ligation, and extra-anatomic revascularization with 
axillobifemoral bypass. 67   The concept of permissive 
hypotension has been successfully applied in the routine 
clinical management of multiple trauma and the applicability 
to the treatment of ruptured AAA has been well demonstrated. 
69. Endovascular treatment of infected aortic aneurysms seems 
that gained ground in the last decade, but the exact role 
remains to be elucidated. 65, 66, 67, 68 Finally antibiotic treatment 
is crucial, and the antibiotic treatment should be individualized 
as appropriate. 63 

 

CONCLUSION 
 
Treatment of infected aortic aneurysms using endovascular 
aortic devices is continuously increasing, providing an 
alternative therapy since it greatly simplifies the management 
of patients who are in this critical condition. Special emphasis 
should be given in the perioperative, targeted antibiotic 
treatment and the careful post-operative monitoring. 
Endovascular treatment of infected aortic aneurysms is feasible 
both as a temporary measure, and the preferred definitive 
treatment in selected patients, showing better early and mid-
term results. Nevertheless, a randomized multicenter clinical 
study, remains to prove that endovascular treatment of patients 
with infected aortic aneurysms is superior to conventional 
surgery, alongside long-term results.     
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Table 1 

 
 Mycotic AA  Microbial Arteritis AA Infected AA  Posttraumatic- False AA  

Etiology Endocarditis Bacteremia Bacteremia Trauma, Drug Abuse 
Age      30-50         >50        >50         <30 
Incidence       Rare      Common       Unusual       Common 
Location Aorta, Visceral, Intracranial, Peripheral Aorta, Iliac artery, Intimal defects Infrarenal Aorta Femoral, Carotid 
Microbiology Gram (+) cocci Salmonella & Others Staphylococcus & Others Staphylococcus aureus 
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