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Abstract

The modal branching pattern of the aortic arch in humans consists of three large vessels arising from the aorta, which 
are: the brachiocephalic arterial trunk, the left common carotid artery, and the left subclavian artery. Birth defects of the 
supra-aortic vessels are usually asymptomatic and incidental. We report two cases of this variant of the normal.
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Introduction

Endocarditis is an inflammation of the endocardium and its 
structures (valves), most often of infectious origin, described 
by William Osler in 1885. Non-infectious causes of endocar-
ditis (autoimmune, cancerous) are exceptional. Infective en-
docarditis (IE) is not a uniform disease: its presentations are 
highly variable, depending on the initial clinical manifesta-
tions, pre-existing heart disease if any, the microorganism, 
the presence or absence of complications, and the patient’s 
characteristics. Its diagnosis is often difficult. It must be easily 
evoked. It is based on a combination of clinical, microbiologi-
cal and echocardiographic evidence (modified Duke criteria). 
Echocardiography is the first imaging test to be performed 
rapidly in case of suspected infective endocarditis. An exten-
sion workup to screen for possible embolic complications 
should be performed as soon as possible, essentially including 
a thoracoabdomino-pelvic CT scan with iodinated contrast in-
jection supplemented́ with brain imaging (CT scan or magnetic 
resonance imaging [MRI]) [1]. Neurological complications of 
infective endocarditis are frequent and are often the revealing 
mode of the disease after the infectious syndrome, They can 
jeopardize the vital and functional neurological prognosis and 
allow to significantly modify the management.

The systematic search for mycotic aneurysms, particularly in-
tracranial, should not be neglected. These are often asymp-
tomatic and can be revealed suddenly by a serious neurologi-
cal picture [2].

Case report 

A 36 year old patient without any particular pathological his-
tory, without any cardiovascular risk factors, without any no-
tion of rheumatic fever or recurrent angina presented to the 
emergency room for an acute stroke. The patient underwent 
a cerebral CT scan without injection of PDC, which showed a 
very hypo dense lesion in the left thalamic brain with an isch-
emic vascular appearance. This was in favor of a chronic deep 
sylvian AVCI.

The patient reported the notion of dyspnea of effort, and fe-
verish peaks for a few months of night sweats all evolving in 
a context of alteration of the general state. The clinical exami-
nation revealed a fever of 38.6 8C, tachypnea, blood pressure 
(BP) of 95/50 mm Hg with a heart rate (HR) of 105 beats/min. 
On cardiovascular examination, there was a holo-systolic mur-
mur at the mitral focus and a B2 burst at the pulmonary focus. 
The biological workup revealed a hyperleukocytosis of 13,500 
elements/mm3 and a C-reactive protein (CRP) of 45 mg/L.

The chest radiograph was without abnormalities but the Trans 
thoracic echocardiography was in favor of an infective endo-
carditis with mitral localization complicated by a severe mitral 
leak. The contractility and function of the left ventricle were 
preserved. The right cavities were not dilated and there was 
no pericardial effusion. The cerebral angioscan found two 
well-limited intracerebral aneurysms located in the right tem-
poral and left occipital regions, the largest measuring 5 mm in 
diameter in the right temporal region and associated with mi-
croaneurysms, four of which were calcified. T1 T2 FLAIR MRI in 



                                                                                                                                                                       jcmimagescasereports.org 

 
Citation: Moudafia Z. Neurological Complications of Infective Endocarditis: Beware Of Intracerebral Mycotic Aneurysms, Case 
Report. J Clin Med Img Case Rep. 2022; 2(5): 1266.

 Volume 2 | Issue 5 | 2022                                                                                                                                                       2

the 3 diffusion planes (eSWAV / 3DTOF / 3DT1C+ / axial T1 C+) 
showed the presence of a small left thalamic area with a T2 
and FLAIR hyper signal, with a non-restrictive T1 hypo signal 
of sequelae vascular ischemic appearance.

Associated with Two peripheral parenchymal aneurysms 
right temporal and left occipital measuring 6.7mm and 4mm 
in diameter respectively. Multiple juxta-cortical hypo signals 
fronto-parietal occipital and cerebellar bilaterally related to 
calcified microbleeds or microaneurysms MRI confirmed the 
presence of two right temporal and left occipital mycotic an-
eurysms.

The diagnosis of infective endocarditis complicated by intrace-
rebral mycotic aneurysms was retained and confirmed by all 
the clinical, biological, echocardiographic and scannographic 
arguments. The blood cultures had allowed the isolation of the 
germ: streptococcus. Under intravenous antibiotic therapy for 
4 weeks, the clinical and biological evolution was favorable. 
The patient did not benefit from a surgical treatment because 
of the results of her imaging, she was put under active surveil-
lance with a medical treatment based on antibiotic therapy.

Discussion

Endocarditis is an inflammation of the endocardium and its 
structures (valves), most often of infectious origin, described 
by William Osler in 1885. Its presentations are very variable 
which makes its diagnosis often difficult. Indeed, it relies on 
blood cultures and echocardiography. Infective Endocarditis 
(IE) can present as an acute infection, with rapid progression, 
or as a subacutë or chronic disease with fever and nonspecific 
symptoms. Fever is often the telltale sign of the disease, but 
only when placed in context can its diagnostic value be clari-
fied [3]. One of the main difficulties in the diagnosis of IE is 
that its initial symptoms are very variable from one patient to 
another [4]. In the case of our patient, the initial functional 
signs she presented were the notion of exertional dyspnea, 
and feverish peaks for several months of night sweats, all 
evolving in a context of alteration of the general state.

The demonstration of cardiac damage constitutes one of the 
major criteria for the diagnosis of IE. Echocardiography (trans-
thoracic and transesophageal) remains the reference exami-
nation to determine the lesions and their impact. Cardiac CT 
and functional imaging (PET scan, labelled leukocyte scintigra-
phy) are also very interesting to authenticate cardiac damage, 
especially in the context of IE on intracardiac material [5,6].

In our patient, the cardiovascular examination revealed a ho-
lo-systolic murmur at the mitral site and a B2 burst at the pul-
monary site. Trans thoracic echocardiography allowed us to 
diagnose infectious endocarditis with mitral vegetation com-
plicated by a severe mitral leak. Infective endocarditis (IE) can 
affect almost all organs through its complications, and there-
fore its clinical manifestations are classically separated into 
cardiac and extracardiac complications through vascular and/
or immunological phenomena. The infection starts initially in 
the heart with the formation of vegetation, which spreads lo-
cally and increases in size and number in the absence of treat-
ment and will be responsible for a destruction of the valvular 
tissues then the infection spreads to the perivalvular space.

These anatomical lesions most often cause valvular insuffi-
ciency which leads to heart failure which is the most frequent 
complication of IE. This is the case of our patient who had a 
mitral insufficiency grafted on a pre-existing mitral stenosis, 
however his ventricular function was without abnormality. 
Neurological complications are the most feared and can be of 
embolic, hemorrhagic and/or infectious origin and are often at 
the origin of the diagnosis of IE: the parenchymal lesion will be 
suppurated, inflammatory or purely ischemic [7].

Cerebral MRI is the recommended examination for the detec-
tion of symptomatic and asymptomatic neurological compli-
cations [8]. Stroke is the most frequent neurological manifes-
tation in IE: it is of ischemic or hemorrhagic origin. Cerebral 
embolisms, reported in 10 to 35% of cases, most often involve 
the middle cerebral artery territory. The presence of emboli 
of multiple locations, associated with fever, underlying heart 
disease at risk of IE, should raise suspicion of IE in a patient 
admitted for stroke. The diagnosis of an embolic event com-

Figure 1: Axial CT scan showing hypo dense lesion in the left thalamic brain 
with an ischemic vascular appearance : chronic deep sylvian AVCI(a), small 
microcalcifications (b), cerebral angioscan showing well-limited intracerebral 
right temporal aneurysms (c).

Figure 2: MRI showing small left thalamic area with a T2 hyper signal (a) jux-
ta-cortical hypo signals in fronto-parietal : microbleeds (b).

Figure 3: Angio-MRI showing two mycotic right temporal and left occipital 
aneurysms.



plicated by an IE contraindicates thrombolysis a priori, as it 
increases the risk of bleeding [9].

Our patient presented with a sudden onset stroke that led 
to a brain imaging that revealed a sequelae of ischemic tha-
lamic plaques related to an old deep Sylvian stroke. Cerebral 
hemorrhages are rarer and represent 2 to 12% of neurologi-
cal complications. They can be intracerebral or subarachnoid, 
and are related to three mechanisms: either a hemorrhagic 
transformation of an initial ischemic event, or to a rupture of 
an intracranial mycotic aneurysm or necrotizing pyogenic ar-
teritis responsible for a rupture of an intracranial vessel. They 
significantly worsen the prognosis [10].

Cerebral MRI, via the T2* sequence, allows the detection of 
silent microscopic hemorrhagic lesions, “microbleeds”, which 
are not visible on CT (11) . Like ischemic lesions, microbleeds 
could contribute to the diagnosis of IE (I. Klein et al., personal 
data).

In our patient’s case, MRI also revealed multiple juxta-cortical 
hypo signals in the fronto-parietal, occipital and cerebellar re-
gions bilaterally in connection with microbleeds or calcified 
micro-aneurysms.

Hemorrhagic transformation of a DVA may occur in a second 
stage (10-20% of cases), even in the absence of effective an-
ticoagulation (12). It may be the leading cause of death from 
massive intracranial hemorrhage during AEs (13). The risk of 
hemorrhagic transformation is directly related to the size of 
the infarct [14].

Arterial lesions leading to intracranial hemorrhage are either 
infectious necrotizing arteritis or mycotic aneurysms, which 
may rupture immediately or several weeks after diagnosis. 
Intracranial hemorrhage due to necrotizing arteritis most of-
ten occurs in the setting of acute left-sided IE with Staphylo-
coccus aureus [15,16]. Patients present with an acute febrile 
headache and neurologic deficit of abrupt onset, revealing 
a cerebral or subarachnoid hemorrhage. Other neurological 
manifestations include bacterial or non-bacterial meningitis 
(2-5% of cases) and true brain abscesses. More rarely, men-
tal disorders (lethargy, disorientation, depression, confusion, 
etc.) are quite common in the elderly. Mycotic aneurysms or 
infective aneurysms are a classic but rare complication and 
represent less than 5% of IE complications and less than 10% 
of neurological complications when they involve intracranial 
vessels [17,18,19].

They result from septic embolism of vegetations either in the 
arterial vasa vasorum or in the arterial lumen, with extension 
of the infection by contiguity from inside to outside through 
the intima and the wall of the affected vessel. They affect, in 
order of frequency, the cerebral arteries, the visceral arteries, 
and finally the arteries of the limbs. They can be totally as-
ymptomatic in 8% to 32% of cases, or be revealed in an acute 
manner by their rupture which becomes serious and of bad 
prognosis, in particular at the cerebral level. In fact, cerebral 
imaging, especially injected imaging, must systematically de-
tect them, especially when a neurological sign appears, even a 
minor one, such as headache or meningeal stiffness.

Cerebral angioscan and cerebral MRI angiography are two di-
agnostic means that allow the positive diagnosis of intracrani-

al mycotic aneurysms, with an identical sensitivitý if the size is 
greater than 5mm (approximately 95%). Angioscanner may be 
insufficient to detect small skull base aneurysms [20]. On im-
aging Intracranial mycotic aneurysms appear as a well-limited, 
irregular, fusiform vascular formation with an ill-defined an-
eurysmal neck. Their number is multiple in 25% of cases, and 
they are predominantly located distally, mainly at the level of 
the bifurcations of the middle cerebral artery [21,22].

Their indirect signs are visualized on CT or ideally on cerebral 
MRI, which can also orient their location [44]. These signs are 
either cerebral and/or subarachnoid hemorrhage, which indi-
cate their rupture, and certain associated signs such as sec-
ondary ischemic parenchymal lesions, cerebral edema or even 
hydrocephalus.

In the case of our patient, both imaging methods were per-
formed (cerebral angioscan and cerebral MRI) and allowed 
to highlight both direct and indirect signs: They confirmed 
the presence of right temporal and left occipital mycotic an-
eurysms visible on CT and MRI associated with deep sylvian 
sequential ischemic lesions and multiple juxta-cortical supra-
tentorial and subtentorial hypo signals evoking microbleeds or 
calcified microaneurysms. Nevertheless, cerebral angiography 
remains the reference but invasive examination, especially 
for the diagnosis of small aneurysms [22]. The management 
of these asymptomatic aneurysms is not codified (23). Some 
of them will require a follow-up by imaging with favorable 
evolution under antibiotic therapy, others will benefit from a 
preventive management by endovascular embolization tech-
nique rather than by neurosurgery, and this in particular be-
fore cardiac surgery. It is also necessary to discuss whether or 
not to continue anticoagulant treatment, which can be a real 
dilemma in patients with prostheses.

Neurological complications may be embolic, hemorrhagic, 
and/or infectious in origin, and are often the mode of revela-
tion of IE and are a poor prognostic factor. Embolic complica-
tions are very frequent, and can affect all organs: brain, spleen 
and kidney most often for left heart IE, lungs for right heart IE. 
They are related to the fragmentation and migration of vegeta-
tions and can affect all organs, and cerebral embolisms alone 
account for more than 50% of embolic accidents [24,25].

In the case of our patient, the injected examinations showed 
permeable and normo-opacified intracranial vessels. They can 
be asymptomatic and highlighted by imaging performed as a 
matter of course: cerebral MRI, cerebral CT scan that detect 
these emboli. The discovery of emboli at a distance often in-
fluences the indication for surgery as a means of preventing 
the risk of embolism (26). Therefore, European recommenda-
tions advise the use of complementary imaging examinations, 
in particular cerebral MRI, to detect them.This is the case of 
our patient in whom the surgical indication was influenced by 
the discovery of aneurysms and probable sequential ischemic 
and hemorrhagic lesions, she benefited from active monitor-
ing and treatment with antibiotics.

Conclusion

Neurological complications of infective endocarditis are fre-
quent and have a particular importance because they are 
often inaugural, can be life-threatening, and can significantly 
alter management. They must be looked for in front of any fo-
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cal neurological sign or unexplained disorder of consciousnesś 
especially in a young subject. Ischemic strokes due to vegeta-
tion embolism are the main neurological complication of en-
docarditis. Mycotic aneurysms are infectious aneurysms and 
constitute a classic but rare complication that must be system-
atically detected by various non-invasive imaging means be-
cause they are in most cases asymptomatic and must be man-
aged on an individual basis.Magnetic resonance imaging with 
injection remains the reference examination to detect these 
neurological complications.
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