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Summary Nonbacterial thrombotic endocarditis is
a rare cause of valvular heart disease, most commonly
associated with advanced malignancy. The morbidity
of this kind of endocarditis lies in its tendency to em-
bolize, while the valve function is usually preserved.
The central nervous system is the most common site
of embolization, leading to ischemic stroke. We re-
port a case of nonbacterial thrombotic endocarditis
complicated by intracerebral hemorrhage as the first
manifestation of adenocarcinoma of the lung. The en-
docarditis led to severe aortic regurgitation. In view
of the advanced stage of lung cancer, the patient re-
fused further therapy. He passed away 3 weeks after
first diagnosis of the adenocarcinoma.
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Case report

Nonbacterial thrombotic endocarditis (NBTE) is a rare
condition affecting patients with advanced cancer or
other entities with hypercoagulable states.

We present the case of a 66-year-old patient pre-
senting at the emergency department for nausea and
vomiting of sudden onset accompanied by a headache
and blurred vision. The patient was on acetylsalicylic
acid for coronary heart disease. Physical examination
revealed hemianopsia to the left. A diastolic murmur
at the left sternal border was present. A computed to-
mography (CT) scan of the head showed an intracere-
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bral parieto-occipital hemorrhage (estimated 25 ml).
Because of the stable clinical status no surgical inter-
vention was necessary.

Laboratory tests were unremarkable with the ex-
ception of a consumption coagulopathy including
reduced levels of fibrinogen, clotting factors, and
platelets and an increased D-dimer level and INR.
Magnetic resonance imaging (MRI) of the brain
demonstrated in addition to the intracerebral hem-
orrhage multiple bilateral ischemic brain lesions
(Fig. 1a, b). Transesophageal echocardiography (TOE)
showed a mobile structure of 6 × 6 mm attached to the
right coronary cusp of the aortic valve accompanied
by moderate aortic regurgitation (Fig. 1c, d). Antibi-
otic therapy with high-dose amoxicillin–clavulanate
was initiated for presumptive bacterial endocarditis
despite a low white blood cell count and C-reactive
protein level. The slight consumption coagulopa-
thy was interpreted in the context of the intracranial
hemorrhage.

Four days later, the patients developed fever and
a neurological deterioration. Repeat MRI of the brain
showed new subacute bilateral ischemic infarctions
and a new hemorrhage of 2.5 cm in diameter in the
right cuneus. At this point, TOE detected severe aor-
tic regurgitation with a new echo-dense structure on
the noncoronary cusp. As blood cultures remained
sterile, the patient’s condition was reassessed. Blood
tests were negative for antinuclear, antineutrophil
cytoplasmic, anticardiolipin, antimitochondrial, and
antismooth muscle antibodies. A thoracic and ab-
dominal CT scan showed enlarged mediastinal lymph
nodes and an unclear consolidation in the left lower
pulmonary lobe. Cytological samples obtained from
bronchoscopic lavage showed cells compatible with
adenocarcinoma. We interpreted the aortic valve le-
sions as NBTE caused by non-small cell lung cancer.
The positron emission tomography (PET CT) scan
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Fig. 1 Susceptibility-
weighted imaging (SWI) of
thebrain shows the suscep-
tibility artifacts causedby
thehemorrhage in the right
occipital lobe (asterisk,a).
Diffusion-weighted-imaging
(DWI) revealsmultiple ar-
easwith restricteddiffusion
due to recurrent emboliza-
tion (arrows,b). Long-axis
views from transesophageal
echocardiographyshowing
the vegetationon the right
coronarycusp (c) and rele-
vant aortic regurgitation (d)

demonstrated left hilar lymph node metastases as
well as osteolytic foci in the left-sided acetabulum
leading to the diagnosis of stage IV lung cancer. The
patient refused further therapy and his condition de-
teriorated rapidly including new paralysis of the right
arm and finally the loss of consciousness. The patient
passed away 3 weeks after had been diagnosed with
adenocarcinoma.

Discussion

This report demonstrates an uncommon presentation
of adenocarcinoma of the lung. NBTE (marantic en-
docarditis) is a rare condition occurring in the setting
of advanced malignancy and hypercoagulable states
[1]. Before the era of echocardiography, NBTE was di-
agnosed following autopsy. In a large autopsy study,
NBTE was found in 1.6% of the adult autopsy pop-
ulation [2]. In 51 of 65 cases, malignancies were as-
sociated with NBTE of which adenocarcinoma repre-
sented the most frequent type. Adenocarcinoma of
the lung, the pancreas, and the ovaries represent the
most common entities and at the time of diagnosis
of NBTE, most of the malignancies have metastasized
[3]. In a recent study, in 4.3% of a total of 1,282 is-
chemic stroke patients with no history of cancer, can-
cer was diagnosed after stroke, lung cancer being the

most common tumor type [4]. The exact prevalence
of NBTE in cancer is unknown. In a prospective ul-
trasound study, valvular vegetations consistent with
NBTE were identified in 38 of 200 cancer patients [5].
The morbidity of the disease lies in its tendency for
embolization, the frequency is estimated as being up
to 50–76% [6]. Sites of embolization are the central
nervous system (CNS), but the spleen, kidneys, and
the coronary arteries are also frequently affected [7].

The valvular lesions of NBTE are sterile, consisting
of degenerating platelets and fibrin strands. As there
is no underlying inflammation, they are very friable,
leading to a high prevalence of embolization [1]. Most
frequently, the aortic and mitral valve are affected, but
the right-sided and prosthetic heart valves are also not
spared [3, 6, 8].

The pathogenesis of NBTE is incompletely under-
stood. However, mechanisms are considered to be
similar to the ones underlying cancer hypercoagula-
bility [9]. Interleukins, tumor necrosis factor, and tis-
sue factor are released in response to the interaction
between macrophages and monocytes with the ma-
lignant cells. Along with thrombogenesis, these fac-
tors can cause endothelial damage, making the heart
valves susceptible to vegetation formation.

With the development of echocardiography, ante-
mortem diagnosis of NBTE has gained importance.
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In several studies, TOE outperformed transthoracic
echocardiography in the ability to detect NBTE in
stroke patients [10]. The vegetations do not usu-
ally destroy the valvular leaflets and the frequency
of relevant valvular regurgitation is not higher com-
pared with controls [5, 10]. Since the routine use of
echocardiography to detect cardiac sources of stroke,
the diagnosis of NBTE frequently precedes the diag-
nosis of the cancer.

Treatment of NBTE is the correction of the under-
lying cause. Unfortunately, there is no curative ap-
proach in the majority of cases since causative tu-
mors are usually detected at an advanced stage. Nev-
ertheless, valve malfunction may be attenuated by
chemotherapy as suggested for aortic regurgitation
caused by NBTE [11]. Anticoagulation is important,
and heparins seem to be effective in preventing fur-
ther thromboembolism [12, 13]. Cardiac surgery is
rarely necessary and should be restricted to patients
in congestive heart failure due to valvular dysfunction
or to patients with recurrent embolism despite ade-
quate anticoagulation.

Our case describes the rare constellation that neu-
rological symptoms due to intracerebral hemorrhage
most likely secondary to asymptomatic embolism of
cardiac origin precede the diagnosis of an adenocar-
cinoma. To the best of our knowledge, no case of
an intracerebral hemorrhage as initial presentation of
an adenocarcinoma with NBTE has been published to
date. Fujishima et al. described a case of a secondary
hemorrhage after ischemic stroke with diagnosis of an
adenocarcinoma of the lung post mortem [14]. A sec-
ond rarity of our case is the development of relevant
valve regurgitation, caused by a deficient leaflet coad-
aptation due to multiple vegetations. Early diagnosis
of NBTE associated with cancer is crucial since anti-
coagulation can help prevent recurrent, often devas-
tating, embolism.
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