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Objective. Endocarditis can have profound and devastating neuro-
logical consequences, with the vast majority of these complications 
in patients with left-sided valvular disease. The approach to the acute 
management of stroke in children with infective endocarditis is lim-
ited by the inadequacy of published data on their clinical course and 
outcome. Case report. This case report presents a 12 year old girl with 
diagnosed endocarditis, complicated with intracranial hemorrhage, 
due to the rupture of an aneurysm of the peripheral branch medial 
cerebral artery and gradient therapeutic approach, with an excellent 
final result. Conclusion. Congestive heart failure resulting from val-
vular insufficiency required mitral valve replacement, after cerebral 
aneurysm clipping.
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Introduction

Approximately 15-40% of patients with infective endo-
carditis (IE) eventually require surgery (1). The overall 
prevalence of hemorrhage in central nervous system in-
volvement of infective endocarditis is 3-7%. Aneurysms 
of arteries supplying the brain account for approximately 
15% of the aneurysms occurring in infective endocardi-

tis. The term “mycotic aneurysm” describes 
a mushroom-shaped aneurysm associated 
with IE (1-3).

Timing of surgery in patients with in-
fective endocarditis and embolic stroke re-
mains controversial, but a report has sug-
gested that surgery can be performed rela-
tively safely within 3 days of the stroke if 
heart failure is severe; otherwise, a delay of 

2-4 weeks is preferable. In patients with as-
sociated hemorrhage, a delay of at least 4-6 
weeks is preferred (3-5). 

The aim of this report is to confirm the 
validity of a gradient therapeutic approach 
in a patient with infective endocarditis and 
intracerebral hematoma, according to the 
latest European Society of Cardiology (ESC) 
clinical practice guidelines. 
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Case report
A 12 year old girl with a fever for the two 
months prior to hospitalization on peroral 
antibiotic therapy, with prostration, anxiety, 
screaming, confusion, tachycardia, halluci-
nation and a loud holosystolic murmur on 
the lower left sternal border, was admitted to 
the Clinic for Infectious Diseases of the Uni-
versity Clinical Centre Sarajevo, and after 
initial examination transferred to the Pae-
diatric Clinic. The neurological exam was 
significant for left leg weakness and diffuse 
hyper-reflexia of all four extremities. 

In the blood culture Streptococcus pneu-
moniae was detected. Blood studies showed 
anaemia, a mildly elevated erythrocyte 
sedimentation rate, as well as C reactive 
protein with a normal coagulation panel. 
Transthoracal ultrasound showed vegeta-
tion (19x11mm) over the anterior mitral 
leaflet (Figure 1), with mitral regurgitation, 
confirmed by CW Doppler. The child was 
treated with ceftriaxone. 

A CT-Scan of the head was interpreted as 
a left-sided parietal intracerebral hematoma, 

diameter 30 mm, with compressive oedema 
on the posterior horn of the lateral ventri-
cle (Figure 2). For technical reasons, digital 
subtraction angiography (DSA) could not be 
performed. MRI and MRA brain scan con-
firmed aneurysm of the peripheral branch 
of the medial cerebral artery.

Figure 1 Transthoracic echocardiogram showing vegetation (19x11 mm) over the anterior leaflet 
of mitral valve (arrow). 

Figure 2 CT scan of the intracranial haemorrhagia 
(arrow). 
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Transesophageal echocardiogram (TEE) 
successfully visualized two mobile vegeta-
tions on the atrial side of the mitral valve (an-
terior leaflet-20x11mm and posterior leaflet 
18x8mm), with severe mitral and mild tri-
cuspid regurgitation. On control transthora-
cal and transesophageal echocardiography, 
after 6 weeks of parenteral antibiotic treat-
ment,  significant reduction of the visible 
vegetation was shown (diameter 6x3mm 
and 4x3mm), with partial prolapse of the 
A2/P2 segment of the mitral valve, dilata-
tion of the mitral annulus and severe mitral 

regurgitation (EROA 0.40 cm2, regurgitant 
volume 62 ml/beat ). 

After interdisciplinary paediatric, car-
dio- and neurosurgical consultation, the 
decision was made for primary cerebral an-
eurysm clipping. An interventional radio-
logical approach was not feasible. Surgical 
treatment was by open craniotomy, multiple 
clip occlusions and clip reconstruction of 
the parent vessel, without bypass, as these 
aneurysms, due to inherent structural char-
acteristics, mainly is not amenable to direct 
clipping. The aneurysm had poor consisten-
cy, was degenerated and had friable walls. 
Control CT angiography scan showed ab-
sence of the aneurysm after clipping (Figure 
3). The aneurism had poor consistency, was 
degenerated and had friable walls. The sec-
ond postoperative day showed no neurolog-
ical deficit. Two months after brain surgery 
the girl was hospitalized again with signs of 
congestive heart failure, pleural effusion and 
thoracic drainage. Blood cultures were neg-
ative. Transthoracal ultrasound showed a 
dysmorphic mitral valve, with severe regur-
gitation, but without proven abscess of the 
subvalvular apparatus, perforation or chor-
dae rupture. It was not possible to repair the 
mitral valve and a second relapse required 
replacement of the mitral valve, with a bio-
logical valve prosthesis implantation in the 
mitral position. Echocardiography showed 
a small pericardial effusion and reduced 
cardiac output, FS 16%, EF 37%. The child 
was discharged with anticongestive and an-
ticoagulant therapy, then on further follow 
up (three months later) she presented with 
gradually increasing cardiac output, up to 
the normal range (LVFS 28-32%, EF 67%). 

Discussion

Cerebrovascular complications include 
ischemic or haemorrhagic stroke, transient 
ischemic attack, silent cerebral embolism, 
symptomatic or asymptomatic mycotic an-

Figure 3 CT angiography scan after cerebral aneu-
rysm clipping (arrow).
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eurysm, cerebral abscess, meningitis, toxic 
encephalopathy and seizure (1-8).

In most cases, the neurologic sequelae are 
present before the initiation of antimicrobial 
therapy (76%), as in this reported case. One 
series showed that in patients with infective 
endocarditis who had CNS involvement, 
four fifths had ischemic strokes and one fifth 
had haemorrhages, which is a distribution 
similar to that of strokes in general. 

Aneurysms of arteries supplying the 
brain account for approximately 15% of an-
eurysms occurring in infective endocardi-
tis. Mycotic aneurysms involve the medial 
cerebral artery territory four times more 
often than they do the anterior or posterior 
cerebral arteries. They occur at secondary 
branches and bifurcations, usually in the 
lateral fissure near the trifurcation of the 
medial cerebral artery. When aneurysms are 
formed, the most likely mechanism is bacte-
rially induced weakening (9). 

The onset of valve dysfunction or moder-
ate-to-severe congestive heart failure should 
lead to an evaluation for immediate valve 
replacement, which was the case of surgical 
management in our patient. Cardiac sur-
gery is not contraindicated after an ischemic 
stroke, a silent cerebral embolism or tran-
sient ischemic attack (10).

In patients with neurological complica-
tions, the safety of cardiopulmonary bypass 
has been controversially debated for years. 
Anticoagulation during cardiac surgery may 
increase the risk of haemorrhagic transfor-
mation of an asymptomatic ischemic stroke. 
In this case, cardiac surgery should be de-
layed for 2–3 weeks. If there is a ruptured my-
cotic aneurysm, it must be resected, clipped 
or embolised before cardiac surgery (11). 

These recommendations for surgery 
have been made by “The Task Force on the 
Prevention, Diagnosis, and Treatment of In-
fective Endocarditis of the European Society 
of Cardiology” (12). From studies published 
during the mid-1990s (4, 5, 13, 14), an inter-

val of at least 2 weeks between an embolic 
event and cardiac surgery was recommend-
ed. In this reported case, this interval was 
longer. 

Operative mortality is variable but has 
been reported as 7.6%, with risk factors for 
death being cardiogenic shock, insidious 
illness and they increase with age (5). The 
9-year survival rate has been reported to be 
71%. Risk factors for death include preoper-
ative neurologic complications (5, 15). The 
risk of neurologic deterioration after valve 
replacement for infective endocarditis is 
20% in the first 72 hours, 20-50% 4-14 days 
postoperatively, less than 10% beyond 14 
days postoperatively, and less than 1% after 
4 weeks (15). In our reported case there was 
no deterioration during the follow up period 
after four weeks.

Conclusion

A multidisciplinary approach in patients 
with this complex cardio-neurological ill-
ness is necessary, concerning the timing of 
decision making relation to valve surgery 
for the sake of outcome improvement. 
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