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Abstract: Introduction: Mycotic aneurysms have an incidence of 1 to 2%. Before the era of antibiotics, syphilis was most
commonly observed. However, with the increase in arterial interventional procedures and intravenous drug use, Gram-positive
organisms such as Staphylococcus and Streptococcus are observed. Objectives: To analyze the clinical aspects and to evaluate
the results of the surgery. Materials and Methods: This was a descriptive retrospective study over a 12-years period from
December 2005 to February 2018. Results: The total number of our series was 12 cases. The average age at the time of surgery
was 37 years old [17-83 years]. There was no predominance of sex. There was a notion of smoking in 3 cases / 12. There was
no concept of addiction. Four out of 12 cases had a known concept of heart disease with mitral insufficiency, aortic
insufficiency, and complete atrioventricular block. A patient presented in this antecedents a notion of syphilis treated and
declared cured. The clinical symptomatology was made of fever in 4 cases out of 12, pain in 11 cases out of 12 with 3 cases of
intermittent claudication. The clinical examination had shown a swelling with vascular characters in 11 cases out of 12. Two
out of 12 patients had signs of acute limb ischemia. The arterial echodoppler was performed in 11cases out of 12 which had
made the diagnosis. The angioscan was performed in 8 cases and showed 4 cases of sacciform aneurysms. All patients
benefited from open surgery. The exploration showed 9 cases of false aneurysms with signs of local infection in 5 cases.
Flattening with excision of the infected tissues was performed in all cases. The restoration of vascular continuity was
immediate in all cases by end-to-end direct anastomosis in 8 cases, 2 cases of extra-anatomical bypass using a dacron tube and
two cases of anatomical bypass using the saphenous vein in situ. Early complications were dominated by 2 cases of acute limb
ischemia, 2 cases of superficial surgical site infection, 1 case of deep surgical site infection, 1 case of false aneurysm of a
common femoral artery and 1 case of hematoma. Follow-up was performed in all patients with an average delay of 14 months
[1-60]. There were 1 case of operative mortality and 2 cases of late mortality.
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developed as complications of bacterial endocarditis. At
present, the term mycotic aneurysm is used to describe all
kinds of infected aneurysms irrespective of causative
pathogen [1]. Mycotic aneurysms have an incidence of 1 to
2% [2]. However aortic mycotic aneurysm is associated with

1. Introduction

The term mycotic aneurysm was first used by Sir William
Osler in 1885 to describe infected aneurysm that had
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mortality rates of 15-50% [3]. Early recognition is critical to
prevent poor outcome; clinical suspicion must be high, as
imaging interpretation may be key to suggesting diagnosis
[4]. Before the era of antibiotics, syphilis was most
commonly observed. However, with the increase in arterial
interventional procedures and intravenous drug use, Gram-
positive  organisms such as  Staphylococcus and
Streptococcus  are  observed. Risk factors include
interventional vascular procedures, infectious endocarditis,
immunodeficiency and drug use [5]. Treatment of mycotic
aneurysms involves intravenous antibiotics and most
frequently surgical intervention with bypass grafts [6].
Endovascular repair, while controversial, has been used with
success [7-8]. Despite available treatments, mortality is high,
particularly in the case of aneurysmal rupture. Prognosis is
grave when diagnosis is delayed. The objective of our study
is to analyze the clinical aspects, to evaluate the results of the
surgery and to compare our results with those of the literature
where the management of these aneurysms remains
problematic.

2. Materials and Methods

This was a descriptive retrospective study over a 12-years
period from December 2005 to February 2018. All patients
undergoing surgery for mycotic aneurysms with an archived
record at the thoracic and cardiovascular surgery department
of Fann University Hospital were included in the study. All
patients with incomplete records were excluded from the
study. The data were recorded for microsoft Excell 2013.

3. Results

The total number of our series was 12 cases and the
average age at the time of surgery was 37 years old [17-83
years]. There was no predominance of sex with 6 male and 6
female (sex ratio 1). There was a notion of smoking in 3
cases / 12 without any case of addiction. Four of 12 cases had
a known concept of heart disease with mitral insufficiency,
aortic insufficiency, and complete atrioventricular block. A
patient presented in his antecedents a notion of syphilis
treated and declared cured. The clinical symptomatology was
made of fever in 4 cases / 12, of pain in 11 cases / 12 with 3
cases of intermittent claudication. The clinical examination
found a swelling with vascular characters in 11 cases / 12
with an average diameter of 9.3 cm. There was one case of
paralysis of the ulnar nerve. Two out of 12 patients had signs
of acute limb ischemia. The arterial echodoppler was
performed in 11 cases / 12, making the diagnosis and shows a
localized aneurysm in the femoral joint (2 cases), popliteal (2
cases), superficial femoral (2 cases), subclavian (1 case),
humeral (1 case), external iliac (1 case), common iliac (1
case) and infrarenal abdominal aorta (1 case). Echodoppler
found 6 cases of false aneurysms. The angioscan was
performed in 8 cases and shows 4 cases of sacciform
aneurysms. The average anteroposterior diameter was 7.37
cm [1.74-16.9] and transverse 6.79 cm [0.8-12.9].

_‘
0
Figure 1. CT scan shows a false aneurysm in superficial femoral artery.
2011.12.28 11:40:49 886
120kV/20mAs

83.0sa 0 5s/1.0mm
: HP27.0

Figure 2. False aneurysm in superficial femoral artery.

There were 3 cases of compression of neighboring
structures (ureter and jugular vein). Four cases of femoral
artery aneurysm were found in other locations, including the
infrarenal abdominal aorta, the common iliac artery and the
external iliac artery. Cardiac ultrasound was performed in 8
cases and shows in 3 cases of mitral endocarditis confirmed
in 1 case on transesophageal ultrasound. The biological
assessment showed a C-reactive protein positive in 6 cases,
the number of white blood cells was greater than 10000
elements / mm3 in 6 cases. HIV and syphilitic serologies
were negative in all cases. All patients benefited from open
surgery. The approach was a xyphopubic laparotomy (2
cases), popliteal (medial) approach (2 cases), scarpa (4
cases), elbow fold (1 case), lateral sternocervicotomy (1
case), and a tummy approach (1 case), left pararectal (1
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case). The exploration shows 9 cases of false aneurysms with
signs of local infection in 5 cases.

Figure 4. Operative view shows an aneurysmal collar.

Flattening with excision of the infected tissues was
performed in all cases. The restoration of vascular continuity
was immediate in all cases using end-to-end direct
anastomosis in 8 cases, 2 cases of extra-anatomical bypass
using a dacron tube and two cases of anatomical bypass using
the saphenous vein in situ. Cytobacteriological examination
of the collection fluid isolated from Pseudomonas aeruginosa
(1 case) and Salmonella (1 case). A post-operative
probabilistic antibiotherapy was adapted in all cases
secondarily to the antibiogram for an average duration of 71
days [42-120 days]. The average duration of hospitalization
was 25 days [2-60 days]. Early complications were
dominated by 2 cases of acute limb ischemia, 2 cases of
superficial surgical site infection, 1 case of deep surgical site
infection and 1 case of false aneurysm of a common femoral
artery and | case of hematoma. Follow-up was performed in
all patients with an average delay of 14 months [1-60].
During the follow-up, a patient presented an ischemic
cerebrovascular accident on a site of mitral endocarditis with
a good evolution wunder medical treatment with
physiotherapy, a case of regressive occlusive syndrome after
the installation of a nasogastric tube and a case of false
aneurysm of the common femoral artery requiring extra-
anatomical iliofemoral bypass using the contralateral
saphenous vein. One amputation was performed for ischemic
gangrene of the limb. There were 1 case of operative
mortality, 2 cases of late mortality, one in a chronic renal
failure with uremic shock and the 2nd case in a septic shock

on suppuration of an amputation stump.

4. Comments

Mycotic aneurysms may be present in any vascular
territory, however, for peripheral locations, proximal
involvement appears to be more frequent. In the Burdon
series [5], out of 21 cases of mycotic aneurysms, 9
iliofemoral and 8 popliteal sites are described. These results
are similar with those of our study. The pathogenic
mechanisms involved in the formation of mycotic
aneurysms may be septic emboli obstructing the vasa
vasorum (common in bacterial endocarditis), neighboring
infections reaching the arterial wall, direct bacterial
inoculation or bacterial transplantation on an intimal lesion
or atheroma plaque. Risk factors for mycotic aneurysms
include endothelial lesions caused by atherosclerosis
including the presence of aneurysm, history of infection
including bacteremia, and iatrogenic arterial lesions [2]. In
the literature, there are rare cases that can occur after local
treatment with Bacillus Calmette Guerin in bladder cancers
[9]. Although they are rare, mycotic aneurysms are a
potentially severe complication of infective endocarditis
that usually requires a specific therapy. In addition, as a
minor criterion of the modified Duke-Li classification,
detection of mycotic aneurysms affects the diagnostic
certainty of infective endocarditis [10]. In our study, three
patients presented signs of infectious endocarditis. The size
and mobility of vegetation are strong predictors of
embolization. Mycotic aneurysms are more commonly seen
in the cerebral arteries than in the arteries of the limbs.
Arterial complications are most often made of acute limb
ischemia (20 to 30%) and involve the lower limb more
often than the upper limb [11]. The outcome of peripheral
aneurysms is relatively better than of intracranial or aortic
aneurysms in general [12, 13]. Several cases reports have
documented the resolution of infected intracranial
aneurysms measuring less than 10 mm in diameter with
medical treatment alone [14]; however, most peripheral
aneurysms do not shrink spontaneously. In some cases
reports, the authors have described rapidly increased
peripheral aneurysms causing compression neuropathy or
rupture [15]. The cornerstone of management is to have a
strong clinical presumption and positive diagnosis [2]. The
classic clinical presentation is a painful, pulsatile, bulky
swelling in a patient with general signs such as fever. The
diagnosis is mostly based on imaging. CT angiography is
the most efficient procedure for diagnosis [16]. Magnetic
Resonance Imaging can be an alternative when contrast
injection is contraindicated. A saccular aneurysm, rapid
enlargement of the original aneurysm and perianeurismal
soft tissue mass have been reported in the radiological
manifestations typical of mycotic aneurysms [2, 17]. To
determine whether patients with aortic mycotic aneurysms
had difference presenting features and outcomes compared
with patients with non aortic mycotic aneurysms including
iliac and visceral aneurysms. These patients group were
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compared in the Deipolyi’s study. Clinical presentation was
similar, though non aortic aneurysms were presenting more
frequently fevers than aortic aneurysms. Imaging findings
were also similar, though aortic aneurysms tended to be
more often a saccular outpouching, likely due to the larger
size of the involved vessel; also, aortic aneurysms tended to
be associated more frequently with rupture, though this
finding did not reach significance [18]. Management
options include open surgery and endovascular treatment
with long-term antibiotic therapy [2, 17]. Open surgery
remains one of the best options. Arterial ligation with
aneurysm resection and local debridement with excision of
all necrotic tissue and drainage remains the first stage of
treatment; Revascularization at the same time offers a better
functional prognosis of the limb and the vein is more
resistant to infection [19]. In some series, the prosthesis is
covered by a plasty with the large omentum associated with
a local instillation of antibiotics [9]. Endovascular treatment
is recommended especially if there is a high surgical risk
and has the advantage of being minimally invasive [2]. In

our series, all the patients have benefited from open surgery.

The restoration of vascular continuity was immediate in all
cases by direct anastomosis in 5 cases, extra-anatomic
bypass in 2 cases and anatomical in 1 case. Another
valuable treatment option is the hybrid approach combining
endovascular treatment with open surgery. This method
consists in urgently placing a stent at the level of the
arterial defect under local anesthesia followed by
debridement of the infected tissues at a later date [19]. After
surgery, broad-spectrum antibiotic therapy covering Gram-
negative and anaerobic germs should be started. Some
studies recommend 4-6 weeks of parenteral antibiotic
therapy [20, 21]. Muller thinks antibiotics should be given
for at least 3 months and should be stopped only if the signs
of infection are gone [4]. Mycotic aneurysms are associated
with high mortality and morbidity. In Chen’s Study hospital
mortality was 11.8% [1]. In the Deipolyi series, mortality at
6 months was 19% despite surgical or endovascular
treatment [18].

5. Conclusions

Mycotic aneurysms are rare but potentially serious because
they can be life-threatening and functional. Despite the
advent of endovascular treatment, open surgery still holds its
place. In some cases the hybrid approach seems to be the best
solution. All these techniques are covered by an
antibiotherapy adapted to the antibiogram whose duration
depend on the institution. The long-term results are
satisfactory in terms of survival and quality of life as
evidenced by our results but especially better for peripheral
aneurysms. Early diagnosis remains the best way for optimal
management and improvement of results and this requires a
strong clinical presumption in front of a painful, pulsating
and voluminous swelling in a patient with general signs such
as fever.
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