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Background
Infectious endocarditis (IE) is an infectious disease 
caused by direct invasion of the heart valve, endocar-
dium, or adjacent large artery endocardium by patho-
genic microorganisms [1]. Despite its relatively low 
incidence, it has a poor prognosis and a high mortality. 
Intracranial infectious aneurysms (IIA) and ruptured 
sinus of Valsalva aneurysm (RSVA) are rare complica-
tions of IE, and mortality is extremely high once ruptured 
[2, 3]. This study reports a case of IE combined with 
intracranial aneurysm re-rupture and aortic sinus tumor 
rupture. This case is relatively rare and should be consid-
ered for clinical diagnosis.
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Abstract
Background  Infectious endocarditis (IE) is an infectious disease caused by direct invasion of the heart valve, 
endocardium, or adjacent large artery endocardium by pathogenic microorganisms. Despite its relatively low 
incidence, it has a poor prognosis and a high mortality. Intracranial infectious aneurysms (IIA) and ruptured sinus of 
Valsalva aneurysm (RSVA) are rare complications of IE.

Case presentation  We report a young male patient with symptoms of respiratory tract infection, heart murmurs 
and other symptoms and signs. The patient also had kidney function impairment and poor response to symptomatic 
therapy. Blood culture was negative, but echocardiography was positive, which met the diagnostic criteria for 
infective endocarditis. Moreover, an echocardiography showed a ruptured sinus of Valsalva aneurysm with a 
ventricular septal defect. Finally, secondary rupture of an IIA with multiple organ damage led to a poor clinical 
outcome.

Conclusion  Therefore, in the clinical setting, for young patients with unexplained fever, chest pain, or palpitations, 
we need to be highly vigilant, considering the possibility of infective endocarditis and promptly performing blood 
culture, echocardiography, cerebrovascular imaging and so on, in order to facilitate early proper diagnosis and 
treatment.
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Case presentation
The authors present a case of a 23-year-old male patient, 
previously healthy, until one week before the admission, 
when he started to develop persistent cough, expectora-
tion and chest pain, treated conservatively. Three days 
before admission, the patient’s condition worsened, with 
edema of the lower limbs, cold extremities, afternoon 
fever, (body temperature reached 40℃), and occasional 
palpitation. The patient was previously healthy and 
denied a history of surgery, trauma, and family genetic 
history.

After the patient was hospitalized, chest CT showed 
pulmonary inflammation in both lungs, a slightly larger 
heart shadow, bilateral pleural thickening and little pleu-
ral effusion (Fig.  1g). Laboratory tests revealed a CRP 
level > 160 mg/L, a PCT level of 1.04 ng/ml, a high WBC 
and NEUT and low haemoglobin. Routine urine analysis 
revealed increased red blood cell count and the presence 
of urine protein.

After piperacillin and tazobactam sodium and other 
symptomatic treatment, the patient’s symptoms did not 
improve significantly. Five days later, the patient’s symp-
toms of chest pain, palpitations and edema in both lower 
limbs worsened. ECG showed an increased ventricular 
rate and significant left ventricular high voltage. High 
sensitive troponin (100pg/ml) and myocardial zymogram 
examination revealed myocardial injury. B-type pronatri-
uretic peptide elevated significantly. Echocardiography 
revealed a dilated aortic sinus with the presence of an 

aortic valve vegetation and complicated with moderate 
to severe aortic regurgitation and an abnormal left-to-
right shunt between the right aortic coronary sinus and 
the right ventricle, as well as a dilated left ventricle with 
reduced ejection fraction (Fig. 1a, b, c and d). Consider-
ing the possibility of IE and both negative blood cultures, 
the patient’s antibiotic was upgraded to Biapenem.

However, 7 days after admission, the patient got sud-
den headache, slurred speech, nausea and vomiting. The 
patient is conscious and has dysarthria. Both pupils are 
equal in size and roundness, and are sensitive to light 
reflection. The patient had no evidence of facial palsy 
or tongue deviation. Muscle tone and tendon reflexes 
were normal. There was a right hemiparesis graded 4 + in 
Medical Research Council (MRC) scale. Babinski sign 
was not elicited. Nuchal rigidity was present. Cranial CT 
suggested subarachnoid hemorrhage that was located in 
the left fissure cistern, ambient cistern and part of the 
left sulcus. Head and neck combined computer tomog-
raphy angiography (CTA) revealed an aneurysm in the 
M2 segment of the left middle cerebral artery, measur-
ing 3.1 mm×2.2 mm (Fig. 1e). The GSC coma scale score 
was 15 and the modified Fisher scale score was 3. The 
patient was advised to perform cerebral digital subtrac-
tion angiography (DSA) to clarify the intracranial aneu-
rysm condition.

10  min before performing DSA, the patient suddenly 
became unconscious with conjugate eye deviation to the 
right, motor agitation, increased tone in the four limbs 

Fig. 1  (a)Echocardiography showing hypoecho attachment to the aortic valve (vegetation). (b) Continuous wave doppler showing a continuous flow 
between right coronary sinus and right ventricle, compatible with left-to-right shunt. (c) Rupture of a right coronary sinus aneurysm and interventricular 
septal defect. (d) Color doppler showing an image of the left to right shunt. (e) Head and neck CTA showing an M2 segment aneurysm in the left middle 
cerebral artery with a size of 3.1 mm×2.2 mm. (f) DSA image showing a distal aneurysm in the M2 segment of the left middle cerebral artery with a diam-
eter of approximately 6.0 mm×6.5 mm. (g) First rupture of the IIA forming as showing by a CT image of subarachnoid hemorrhage.(h) Another rupture of 
the IIA was observed via a CT image of the ICH
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and sweating. The Glasgow coma score decreased to 2T 
(1 + T + 1). Physical examination revealed deep coma, 
bilateral dilated pupils with loss of light reflection and 
the presence of nuchal rigidity. Babinski sign was elicited. 
There was an audible and continuous murmur in the pre-
cordium as well as pistol shot sounds in both the brachial 
artery and femoral artery. Repeated cranial CT showed 
hematoma formation in the left basal ganglia (Fig.  1h). 
Re-rupture of the intracranial aneurysm was considered. 
Cerebral DSA revealed an aneurysm distal to the M2 seg-
ment of the left middle cerebral artery with a diameter 
of approximately 6.0  mm×6.5  mm, which had irregular 
morphology and significant enlargement (Fig.  1f ). The 
comprehensive condition was considered an IIA. The 
patient’s carer declined further endovascular interven-
tional or surgical treatment and requested for discharge. 
The patient died three days later.

Discussion
The most common manifestation of patients with IE is 
fever, which is often accompanied by chills, loss of appe-
tite and emaciation, followed by heart murmur. In addi-
tion, vascular and immunological abnormalities, brain, 
lung, spleen and other organ ischemia symptoms are also 
manifestations of IE. Clinical manifestations of IE are 
very different and not specific. The diagnosis of IE relies 
on the modified Duke diagnostic criteria [4]. In the case 
presented, the patient started with prodromal symptoms 
of respiratory infection, such as cough and expectora-
tion, and later developed signs and symptoms of systemic 
disease, such as repeated high fever, cardiac auscultation 
murmur, hematuria, urinary protein and kidney function 
impairment. The effect was poor after symptomatic treat-
ment. Although the patient had negative blood cultures, 
he had an echocardiography showing the presence of 
aortic vegetation, body temperature > 38℃, aneurysmal 
subarachnoid hemorrhage and glomerulonephritis. The 
above symptoms can be clearly diagnosed as IE, which 
were consistent with 1major criterion and 3 minor cri-
teria of the modified Duke diagnostic criteria. The cause 
of the patient’s illness cannot be determined. Echocar-
diography shows that the patient has a ventricular sep-
tal defect, but the patient’s accompanying family denies 
any history of congenital heart disease, cardiac surgery, 
intravenous drug abuse, or diabetes. Based on the results 
of autoimmune antibody tests, tumor markers, imaging 
studies, etc., the possibility of tumors or immune fac-
tors is relatively small. It is considered that the patient 
may lean towards rheumatic heart disease or congenital 
heart disease [5]. A study showed 16.8% of patients with 
IE were culture negative. Patients with culture negative 
IE are on average younger and have higher mortality 
due to the inability to identify the pathogen [6]. Regard-
ing the reasons for negative blood cultures, we consider 

the following five points: Firstly, prior antibiotic treat-
ment for nearly a week may have inhibited microorgan-
ism growth. Secondly, other slow-growing pathogens 
such as Bartonella species, Brucella species, Coxiella 
burnetii, and the HACEK family could be supporting the 
infection. Thirdly, non-bacterial thrombotic endocarditis 
caused by malignant tumors can be excluded due to the 
patient’s young age and absence of tumor-related find-
ings. Fourthly, common serologic tests may lack sensitiv-
ity and specificity in accurately diagnosing certain strains 
of Staphylococcus aureus and Streptococcus viridans. 
Finally, poor collection of blood samples cannot be ruled 
out as a possibility. We speculate that antibiotics might 
have a higher likelihood of causing negative blood cul-
tures [7].

IE patients may develop neurological complications. 
The neurological complications can be divided into cere-
brovascular ischaemic events, intracranial haemorrhage, 
infectious aneurysms, infectious lesions, or epilepsy [8]. 
Intracranial infectious aneurysm (IIA) is most frequently 
secondary to IE and are mostly caused by the shedding 
of fragile microbial emboli on the heart valve or pros-
thesis, hematogenous spread of pathogenic microorgan-
isms or direct invasion of cerebral arteries by intracranial 
infection focus. A study showed that 2 − 10% of patients 
with IE experience IIA [9]. IIA is a rare infectious vascu-
lar lesion of the nervous system, and it accounts for 0.7 
− 5.4% of intracranial aneurysms [10]. IIA patients are 
often recognized after rupture. A review revealed that 
the mortality of IIA rupture was approximately 30% [11]. 
Kannoth and Thomas proposed the diagnostic criteria 
and procedures for IIA [12]. This young patient had a 
clear history of IE and fever before admission. Cerebro-
vascular imaging revealed middle cerebral artery dis-
tal aneurysm and aneurysm morphology changes, and 
a cranial CT scan revealed subarachnoid intracranial 
aneurysm hemorrhage and intracranial hemorrhage. The 
patient met the IIA diagnostic criteria, which can clarify 
clinical diagnosis. The duration of IIA rupture is approxi-
mately 2–5 weeks after the onset of IE, and some stud-
ies have shown that massive bleeding events occur even 
after 1 week of antimicrobial treatment [13]. Therefore, 
close monitoring with continuous neurovascular imag-
ing within 2 weeks after the diagnosis of IIA, including 
MRA, CTA and DSA [14]. Aneurysm rupture again may 
be the main factors leading to poor outcomes. Several 
studies have shown that 5.8-19.3% of patients experience 
aneurysm rebleeding after initial rupture, and the rehem-
orrhage mortality is as high as 46.2 -80%, among which 
the immediate mortality is as high as approximately 50%. 
This patient suffered from the intracranial aneurysm 
re-ruptured within 24  h, while the mortality was nearly 
60% [15, 16]. There is a lack of high-quality evidence-
based recommendations for IIA treatment, including 
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conservative treatment with antibiotics, endovascular 
treatment, aneuryliectomy, and surgical clipping [17]. 
Due to the wide width or absence of the neck of the IIA 
and the vascular vulnerability of the parent artery and 
aneurysm wall, surgical clipping is more difficult, and fre-
quently surgery requires the sacrifice of the parent artery, 
which may cause serious neurological injury. Endovascu-
lar intervention is relatively safe, but only 24% of patients 
can retain the parent artery. Although intracranial stents 
can preserve vascular integrity, they are used only for 
proximal lesions, and few reports on these methods exist 
[2].

Echocardiography revealed this patient also had 
RSVA(ruptured sinus of Valsalva aneurysm) with ven-
tricular septal defect. RSVA is a rare heart disease, with 
an incidence of approximately 0.09%. The weak sinus wall 
breaks up with the impact of the pulsatile high flow bun-
dle in the aorta, and produces a series of haemodynamic 
changes. RSVA mostly occurs in young and middle-aged 
people, and is often combined with ventricular sep-
tal defects and aortic valve lesions [3].Congenital RSVA 
occurs in the right coronary sinus. The cause of acquired 
formation are endocarditis, atherosclerosis, syphilis and 
trauma [18]. The symptoms of aortic sinus tumors are 
not obvious without rupture. The symptoms after rup-
ture include dyspnea, palpitations, chest pain, shortness 
of breath, cough and inability to lie supine at night. The 
signs after rupture are enlarged heart boundaries, audib-
lility in the auscultation area of the aortic valve and rough 
continuous murmur. The clinical diagnosis is often made 
by echocardiography which reveals the local sinus wall 
of the aorta, and the left-to-right shunt signal, mainly in 
diastolic period, at the rupture site. If there is a ventricu-
lar septal defect, a persistent left-to-right shunt signal 
can be observed [19]. The patient had congenital ventric-
ular septal defects and obvious symptoms, such as chest 
pain, dyspnoea, obvious murmur in the aortic ausculta-
tion area, shooting sounds and echocardiography results, 
which were in line with the above diagnosis and could be 
diagnosed as RSVA. RSVA easily leads to severe conges-
tive heart failure, which is often treated by percutaneous 
transcatheter occlusion or surgical closure surgery [20].

Conclusions
In this case, due to IE, the IAA ruptured again and RSVA, 
accompanied by multiple organ damage, resulting in 
poor clinical outcome. Therefore, patients with unex-
plained fever, chest pain and palpitations, a high degree 
of vigilance should be paid more attention to the possi-
bility of IE. Bloodculture, echocardiography are impor-
tant means to diagnose IE. We need to perform these 
examinations timely to clarify the diagnosis as soon as 
possible. Although IIA rebleeding with RSVA is rare, 
the disability and mortality are very high, which brings 

great challenges to clinical treatment. We need to pay 
close attention to this complication. For patients with 
confirmed IE, we should attach great importance to their 
neurological symptoms and conduct timely cerebrovas-
cular imaging screening to avoid adverse consequences. 
This case provides an important clinical reference that 
reminds us to strengthen the understanding of IE and to 
constantly accumulate experience to better diagnose and 
treat this disease.
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