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Abstract: Infective endocarditis is a rare and challenging diagnosis, Q fever endocarditis being a major cause
of culture-negative endocarditis (IE). The presence of multiple cerebral microbleeds (CMBs) suggests a
particular vascular frailty and could be correlated to potential emergence of a haemorrhagic stroke in IE. We
report a case of a 45 years-old patient with Coxiella burnetii endocarditis, with a brainstem hemorrhage and
cerebral MRI CMBs resembling those of CAA. However the systemic inflammatory tests, the splenic infarct
and kidney pathology could not be explained by a variant of CAA, neither the normal initial cerebral CT scan
when the patient had already the brainstem clinical signs without evidencing the hemorrhage. Transthoracic
and transesophageal echocardiogram revealed only calcified bicuspid aortic valve with moderate stenosis and
regurgitation, without any vegetations and the blood cultures on conventional media were negative. Serology
for Coxiella burnetii was positive. Inclusion of CMBs as a new minor imaging criteria for infective endocarditis
could upgrade the diagnosis in almost 50% of patients.
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Infective endocarditis (IE) is a rare and challenging diagnosis, Q fever endocarditis being a major
cause of culture-negative endocarditis. [1] Although there are suggestive risk factors (predisposing
abnormal native valves, age over 40 years old) and accompanying clinical manifestations ( recurrent
fever, vasculitis, renal and hepatic derangements, cardiac involvement), Coxiella endocarditis
diagnosis is challenging mostly because valvular vegetation is usually very small and can be missed
even in transoesophageal echocardiograms, but also because of its particular difficult bacteriological
detection, frequently requiring repeated blood cultures (before antimicrobial initiation) or serological
detection of antibodies through immunofluorescence methods.[2, 3] This particular difficult detection
through blood cultures is explained by Coxiella’s intracellular affinity [3]. Important prognostic
factors for infectious endocarditis relate to the occurrences of nervous system complications,
especially overt or clinically occult cerebrovascular events ( 60 % ischemic lesions, 21 % haemorrhagic
strokes). [4, 5] IE can be suspected through a particular imaging pattern of acute/subacute small
cerebral ischemic lesions in watershed territories and cortical cerebral microbleeds (CMBs). [6] The
presence of multiple CMB suggests a particular vascular frailty and could be correlated to potential
emergence of a haemorrhagic stroke in IE. [7] Although CMBs don’t yet have a clear mechanism,
many hypotheses have been proposed such as pyogenic vasculitis, endothelial dysfunction, micro
emboli and subacute microvascular inflammatory processes. [8]

Case report. We report a challenging case of a 45 years-old patient that presented with left
peripheral facial palsy, horizontal gaze palsy, gait and postural ataxia. He also declared a fever
episode (up to 39°C) 3 weeks previously and a history of arterial hypertension with normal values at
admission. He had no antithrombotic treatment of any type.

On admission cerebral CT, no acute hemorrhagic or ischemic lesions were visible (Figure 1A). A
cerebral MRI performed next day showed a dorsal medullary-pontine hemorrhage of about 14 mm,
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but also multiple bilateral subcortical lobar cerebral microbleeds (CMBs) and a few others in the
cerebellum. A small (9mm) subacute ischemic lesion was visible in the left frontal white matter, but
no other cortical ischemic lesions and no pathological changes on arterial or venous angiography
(cerebral imaging on Figure 1B,C,D,E,F,G).
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Figure 1. Legends. A. The initial CT scan with no brainstem hemorrhage. B. and C. MRI FLAIR and
SWI sequences with hemorrhage in dorsal pontine-medullary region. D. and E. MRI SWI sequence

with cerebral microbleeds with especially cortical-subcortical bilateral lobar distribution. F. and G.
DWI and FLAIR images of the small subacute right frontal ischemic lesion. .

A subcapsular splenic infarction was visible on the thoraco-abdominal CT, but no pulmonary
pathology. Laboratory tests revealed systemic inflammation (C reactive protein 173 mg/L, fibrinogen
1083 mg/dl), no leukocytosis, slightly increased aminotransferases values, nephritic syndrome
(proteinuria 492 mg/d and hematuria 17/mL on Stansfeld-Webb), moderate anemia (hemoglobin 8.7
g/dL), negative urine culture, negative nasopharyngeal and tracheal bacteriologic culture.

The first diagnostic hypothesis was of possible bacterial IE with hemorrhagic transformation of
a brainstem infarct, but transthoracic and transesophageal echocardiogram revealed only calcified
bicuspid aortic valve with moderate stenosis and regurgitation, without any vegetations and the
blood cultures on conventional media were negative. Markers of systemic vasculitis and autoimmune
diseases, multiple myeloma, hepatitis, human immunodeficiency, Epstein Barr viruses were negative.
The cerebral lobar distribution of many CMBs and a few cerebellar seen on SWI MRI and the
brainstem hemorrhage could raise the hypothesis of a cerebral amyloid angiopathy (CAA).[9]
Although rare in young patients, an autopsy confirmed of a similar case with a brainstem hemorrhage
in the 40’s due to CAA was described [10] and the isolated left frontal small ischemic lesion could be
also related to CAA.[11] The inclusion of CMBs increased from 48% to 63% the sensitivity of the
modified Boston criteria for probable CAA, while for symptomatic subjects only, the sensitivity was
100% [12], the specificity being very high. However the systemic inflammatory tests, the splenic
infarct and kidney pathology could not be explained by a variant of CAA, neither the normal initial
cerebral CT scan when the patient had already the brainstem clinical signs without evidencing the
hemorrhage. Recent studies and case series [5] showed that MRI detected CMBs could be present in
up to 63,2% of patients with IE, with microbleeds not being related to a microembolic process, but
rather to a subacute inflammatory or pyogenic microvascular process, explaining why in some
reports an association between CMBs and mycotic aneurysms or parenchymal hemorrhage was not
significant.

Bearing in mind that an IE could explain most of the clinical and imaging features of our patient,
we decided to search for blood culture-negative endocarditis, starting with the most frequent
involved agent, Coxiella burnetti. Serology for Coxiella burnetii was positive (antiphase I Ig G
antibody 1/16 and antiphase II Ig G antibody 1/256). C4 was normal, C3 was elevated. Coxiella
endocarditis is a challenging diagnosis because valvular vegetations are usually very small
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(explaining the lack of cerebral ischemic lesions, since vegetations >4 mm length are associated with
cerebral embolic lesions) and can be missed even by transesophageal echocardiography. Endocarditis
diagnosis of this patient relied on the fulfillment of 5 minor criteria [13]: 1. predisposing valvular
heart condition; 2. fever; 3. vascular phenomena including splenic emboli and intracranial
hemorrhages; 4. immunologic phenomena: glomerulonephritis; 5. serological evidence of active
infection with IE consistent organism. Antiphase I IgG antibody titer was insufficient for fulfilling
the corresponding major criterion. Alternatively, Coxiella endocarditis itself may be responsible for
the calcified aortic valve, as the histology of Coxiella endocarditis seems to be characterized by a
preponderance of chronic scarring inactive lesions (fibrosis, calcifications), a paucity of active ones
(inflammation, vascularization), and few or no vegetations [14]. Proteinuria and hematuria could be
present in Coxiella endocarditis [15]. After the patient was started on doxycycline and
hydroxychloroquine treatment the inflammatory and renal function tests improved significantly.

In conclusion we presented a clinical case of a patient with Coxiella burnetii endocarditis, with
a brainstem hemorrhage and cerebral MRI CMBs resembling those of CAA. There are proposals that
inclusion of CMBs as a new minor imaging criteria for infective endocarditis could upgrade the
diagnosis in almost 50% of patients, like in this case [16].
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