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1  |   INTRODUCTION

Mycotic or primary infected aortic aneurysm (MAA) is a 
rare but dangerous and potentially life-threatening condition. 
An intact and healthy intima layer usually makes aortic wall 
extremely resistant to infections. Hence, pre-existing endo-
thelial dysfunction (caused by atherosclerosis, degenerative 
aneurysm, noninfectious aortitis, congenital abnormalities 
etc) weakens this barrier in favor of bacterial contamination. 
MAA is mainly caused by hematogenous spread during bac-
teremia, by septic emboli to the vasa vasorum of the aortic 
wall, or by direct expansion of an adjacent infection, leading 
either to infectious degeneration of the arterial wall and aneu-
rysm formation or suppuration of the already existing aortic 
aneurysm.1

The incidence of MAA is up to 1.3% of all aortic aneu-
rysms in the Western countries and even higher in East Asia.1,2 
Most patients are male and tend to be younger (mean age 
69-70 years) than those with a degenerative noninfected an-
eurysm (74-78 years).1 In about one third of MAA cases, the 
pathogen may remain undiscovered, although most of MAA 
aortites or periaortites are caused by common microorganisms 
including Gram-positive (Staphylococcus and Enterococcus 
species, Streptococcus pneumoniae and Clostridium species) 

and Gram-negative bacteria (Salmonella species).1 Listeria 
monocytogenes seems to be a quite uncommon pathogen for 
vascular infections, occurring more frequently on the native 
artery than on the prosthesis (68% vs 32%).3 According to 
literature data of 18 infectious aortitis cases (primary or graft 
infections), only nine were reported as MAA in the abdomi-
nal aortic area.4 However, as not all relevant articles specify 
either the exact location of the involved area (thoracic or ab-
dominal aorta) or the fact whether a case is primary or graft 
infection, the real number of MAA involving the abdominal 
aorta is probably higher (see Table 1). We present a case of 
a MAA caused by Listeria monocytogenes and provide a re-
view of the literature.

2  |   CASE REPORT

A 79-year-old male patient with a history of hyperten-
sion, previous myocardial infarction, and sick sinus syn-
drome (pacemaker controlled) was admitted to the hospital 
for severe abdominal pain, lasting 2 days, and syncope. At 
the emergency department, the patient was hemodynami-
cally stable, and he had no complaints about significant in-
testinal dysfunction nor any signs of peritonitis at clinical 
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examination. However, there was a painful pulsatile mass in 
the abdomen and his body temperature was 37.3°C.

Blood tests confirmed inflammation with an elevated 
C-reactive protein value of 210 mg/L (<5 mg/L), white blood 
cells 21.0 × E9/L (3.5-8.8 × E9/L), and a slightly higher pro-
calcitonin level of 0.15 µg/L (<0.05 µg/L). A normal hemo-
globin value of 136 g/L (134-170 g/L) could indicate a lack 
of critical blood loss or hemorrhage. The tests for kidney, 
liver, and pancreatic function and the indicators for myocar-
dial infarction were within the normal range. One day before 
admission, a mild gallbladder wall thickening and gallstones 
had been found at ultrasound and cholecystitis had been 
suspected. An abdominal aortic aneurysm (AAA), 5  cm in 
diameter, had been found but without any signs of rupture 
or other emergency conditions. In-hospital computed to-
mography angiography (CTA) confirmed an infrarenal AAA 
(diameter 5.5 cm) with a thickened wall and concomitant re-
active changes in the periaortal soft tissue, but without other 
relevant acute intra-abdominal pathology (Figure  1). This 
finding was interpreted as a possible covered rupture with 
an intramural hematoma by a radiologist. Considering all 
clinical signs, and laboratory and CTA findings, the rupture 
of the AAA was suspected by the vascular surgeon and the 
patient underwent an emergency open surgical repair (OSR). 
During the operation, inflammation and a thickening of the 
AAA wall without signs of rupture were visually detected. A 
resection of the aneurysm, debridement of the infected area, 
and aortic replacement with a linear 18 mm antibiotic-soaked 
Dacron prosthesis were performed. A tissue biopsy from the 
AAA wall for microbiological examination showed growth 
of Listeria monocytogenes. However, additional blood cul-
tures were negative for any pathogen.

Postoperatively, the patient had complications within 
redo surgery (right aortoiliac and left aortofemoral by-
passes) due the acute leg ischemia, and he developed hos-
pital-acquired pneumonia later on. Antibiotic treatment 
was started with amoxicillin/clavulanic acid immediately 
after surgery, continued with amoxicillin/sulbactam after 
the confirmed diagnosis of Listeria monocytogenes-caused 
aortic infection, and was changed to meropenem due to con-
comitant pneumonia; further prolonged treatment for listeri-
osis continued with intravenous ampicillin during 6 weeks. 
At a follow-up visit 8 months after the surgical procedures, 
the patient was in a good condition and had no signs of in-
fection (Figure 2); he still needs to be carefully followed up 
for late graft infection.

3  |   DISCUSSION

The main manifestations of listeriosis are gastroenteritis and 
infections of the central nervous system in severe cases, with 
sepsis and endocarditis being also reported. The vascular 

system or the arterial wall can become infected hematog-
enously in the case of previous aortic wall damage by ath-
erosclerosis, aneurysmatic changes, aortitis, or congenital 
lesions. Besides bacteremia, which is the most likely route 
of infection, septic embolization to the vasa vasorum (as in 
infectious endocarditis), expansion from a neighboring infec-
tious focus, as well as contamination in the setting of intrave-
nous drug use, trauma, and invasive intravascular procedures 
have been described.4,5 Usually, Listeria monocytogenes 
causes serious illness only in immunocompromised patients 
and can be a harmless saprophytic microorganism for some 
healthy persons. However, the main source of the infec-
tion is contaminated food—fish, meat, milk etc In our case, 
even without specific symptoms of gastroenteritis, we also 

F I G U R E  1   Preoperative computed tomography angiography 
revealing a thickened aortic wall with a periaortic soft tissue mass

F I G U R E  2   Postoperative computed tomography angiography 
8 mo after resection of the aneurysm and aortic replacement with a 
tube graft, displaying no signs of reinfection
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considered food to be the possible primary source of contam-
ination. Recently, there were several serious cases of Listeria 
monocytogenes infection in Estonia caused by contamination 
of domestic fish industry products.

The diagnosis of MAA is based on a combination of clin-
ical presentation, laboratory test, and radiological imaging. 
The preferred imaging method to confirm the radiologic diag-
nosis of MAA is CTA, followed by much less used magnetic 
resonance computed tomography (MRTA).1,3,6-8 Usually, 
CTA gives sufficient information about changes in the aor-
tic wall (thickened, ruptured etc), as well as about reactive 
changes and about extra fluid or gas bubbles in the surround-
ing soft tissues. Although hybrid methods (positron emission 
tomography-CT) can provide extra information about higher 
metabolic activity in the infected area, they are less available 
and take more time in emergency situations, such as MRTA, 
which is better applicable in chronic noninfectious aortitis.4-6 
A crucial step in the diagnosis is identification of the patho-
gen. Listeria monocytogenes-caused vascular infection is 
confirmed either by positive blood culture (37%), or more 
often by positive tissue samples (98%) from the inflamma-
tory aortic wall.3 However, the source of infection was not 
identified in one third of the patients, nor was the causative 
organism identified in 21%-40% of the cases.1 In the present 
case, the diagnosis was only made on the basis of surgical 
sampling (blood cultures were all negative, despite the non-
use of any antimicrobial therapy). We strongly emphasize the 
need to establish an etiologic bacterial diagnosis to avoid em-
piric and precipitated use of antimicrobial agents.

OSR is regarded as the gold standard for definite treat-
ment of MAA, followed by prolonged antibacterial therapy, 
which means that basic management principles should be the 
same as in vascular graft or endograft infection.1,9,10 OSR 
includes resection of aneurysm, maximal local debridement, 
and revascularization by extra-anatomical bypass or in situ 
reconstruction. However, OSR in the inflammatory area and 
the choice of the bypass material could be a challenge. Usage 
of standard prosthetic material can lead to ongoing infection 
and further complications. Infection related complications 
may occur in 0%-20% of cases after in situ grafts.1 Although 
the silver-coated prosthesis and the prosthesis with an anti-
microbial covering have also shown a reinfection rate of ap-
proximately 11%, several cases of successful recovery from 
Listeria monocytogenes-caused MAA infection are reported 
in the literature.7,8,11 Careful debridement of the infected area 
is mandatory in these cases. Biological material (autologous 
vein, allogenous vein or artery, xenogenous pericardial graft) 
can be the best option in situ, but it might not be available 
in emergency situations. Extra-anatomical bypass with de-
bridement of the infected area can also be considered. Earlier 
studies have found high complication rate after extra-anatom-
ical bypass, with late aortic stump rupture in up to 20% of 
cases.11,12 In the present case, we used the antibiotic-soaked 

Dacron prosthesis as the only available option in the emer-
gency situation.1

Endovascular aortic aneurysm repair (EVAR) with ag-
gressive antibiotic treatment is gaining more attention. The 
main concern is ongoing infection after placement of pros-
thetic material in the infected area. However, there are al-
ready reports of cases of successful endovascular treatment, 
with overall outcomes poorer compared with those of open 
surgery but still better than the results of antimicrobial 
treatment alone (mortality rate up to 58%). EVAR could be 
an option for patients who are not eligible for OSR (aged, 
fragile, with many comorbidities etc). In emergency situa-
tions, EVAR may also serve as a bridge to later definitive 
surgery.9,10,13 A recent study of OSR and EVAR for MAA, 
including 132 patients with 144 abdominal MAAs, showed 
significant early survival benefit for EVAR (up to four years) 
with no late disadvantages in terms of late infection rates or 
aneurysm related complications or survival, suggesting that 
endovascular repair is an acceptable alternative to OSR. 14

Antibacterial treatment with prolonged ampicillin or amox-
icillin administration seems to be the first effective choice 
against Listeria monocytogenes infection in most cases; how-
ever, it can be combined with aminoglycoside. Erythromycin, 
vancomycin, rifampicin, and trimethoprim-sulfamethoxazole 
are appropriate medications as well, but their choice always 
depends on the sensibility of the pathogen to antimicrobial 
agents.4,8 The recommended length of antibacterial treatment 
ranges from mostly advised 4-6 weeks to 4 months or even 
lifelong administration, to avoid both ongoing infection after 
the replacement of vascular graft and infection recurrence 
due to the pathogen's nature.1,9 In the studied patient, we 
started antibiotic treatment immediately after surgery and it 
lasted 6 weeks.

We presented a case of successful treatment (OSR com-
bined with antibiotics) of MAA caused by the rare patho-
gen Listeria monocytogenes. In this case, the diagnosis was 
made on the basis of clinical presentation, CTA, and aortic 
wall sampling. Early detection and OSR in combination with 
long-term focused treatment with antibiotics are crucial in 
successful management of MAA.
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