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SUMMARY
The mechanism and severity of stroke varies in the
setting of malignancy. We report a case of a 68-year-old
man with lung adenocarcinoma, who experienced acute
neurological symptoms. Imaging studies showed multiple
acute ischaemic infarcts in cerebral and cerebellar
hemispheres. Further work up was consistent with
non-bacterial thrombotic endocarditis (NBTE). We
highlight, through a review of the literature, the
importance of transoesophageal echocardiography (TOE)
in defining the above diagnosis. The treatment of NBTE
consists of systemic anticoagulation and therapy of the
underlying malignancy. Enoxaparin is preferred over
warfarin to achieve this goal. He received systemic targeted
therapy with erlotinib. A TOE performed 8 months later
showed complete resolution of the vegetation.

BACKGROUND
Malignancies are frequently associated with a hyper-
coagulable state.1 Non-bacterial thrombotic endocardi-
tis (NBTE), or marantic endocarditis, is a paraneoplastic
syndrome with an incidence of systemic embolisa-
tion of 14–91%.2 3 Histopathologically, aggregates
of amorphous sterile fibrin and platelets have been
described predominantly on left-sided valves.3 We
describe a case of marantic endocarditis with
advanced lung malignancy presenting as multifocal
cerebral emboli.

CASE PRESENTATION
A 68-year-old African-American man, a non-
smoker, presented with sudden onset of chest dis-
comfort, confusion and dysarthria. Chest positron
emission tomography/CT scans revealed an
fluorodeoxyglucose-avid, 4.5×3.3 cm right upper
lobe mass (figure 1). Pleural biopsy revealed an
adenocarcinoma of the lung with an epidermal
growth factor receptor (EGFR) exon 19 deletion

mutation (E746 A750). He had an expressive
aphasia with a negative carotid artery Doppler, head
CT and CT angiogram. An MRI revealed a large
acute ischaemic infarct involving the left middle
cerebral artery (MCA) territory, with scattered
infarcts in the left temporal and parietal lobes and
both occipital and cerebellar lobes (figure 2).
Cardiovascular examination revealed neither
murmurs nor bruits. There was no arrhythmia on
telemetry. Transthoracic echocardiogram (TTE) was
negative for any source of emboli, but transoesopha-
geal echocardiography (TOE) revealed a 6×6 mm
mobile echodensity on the anterior mitral valve
leaflet, associated with mild mitral regurgitation
(figure 3). There were no left ventricular and no
atrial thrombi, and neither intracardiac shunting nor
aortic pathology on TOE. Three sets of blood cul-
tures were negative and there were no clinical mani-
festations of infective endocarditis (IE). Routine
laboratory tests were unremarkable. The patient
underwent inpatient rehabilitation and was dis-
charged on enoxaparin 1.5 mg/kg daily, erlotinib
150 mg daily and physical/speech therapy. A repeat
TOE was performed 8 months after continuous tar-
geted therapy and anticoagulation (AC), demonstrat-
ing resolution of the initial vegetation (figure 4).

TREATMENT
The patient was placed on intravenous heparin
infusion. When he reached therapeutic range, we
bridged him to enoxaparin 1.5 mg/kg daily.
Systemic targeted therapy with erlotinib (150 mg
daily) was initiated to treat EGFR-mutated adeno-
carcinoma of the lung.

OUTCOME AND FOLLOW-UP
The patient did not report any further changes in
neurological status. He underwent inpatient
rehabilitation for 2 weeks and was discharged to

Figure 1 Chest CT scan showing a 4.5×3.3 cm mass in
the apical posterior segment of the right upper lobe.

Figure 2 Acute ischaemic infarct involving the left
middle cerebral artery territory. Multiple smaller infarcts
involving the left temporal and parietal lobe, both
occipital lobes and both cerebellar hemispheres.
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our rehabilitation clinic, where he spent 5 months undergoing
physical, speech and occupational therapy.

DISCUSSION
McKay and Wahler proposed the clinical triad of murmur,
history of multiple systemic emboli and history of malignancy as
one criterion for diagnosing NBTE. Lack of clinical improve-
ment after treatment for IE, negative blood cultures and a
history of cerebral embolism of unknown aetiology are other
clues for NBTE. Our patient had a lung malignancy with subse-
quent multiple cerebral emboli, in the absence of a murmur and
positive blood cultures, and with a documented valvular lesion
on TOE. NBTE is usually seen in advanced stages of cancer,
especially mucinous adenocarcinoma of the lung as well as
ovarian cancer with these two neoplasms accounting for up to
50% of cases.1 3 4

Focal stroke, a diffuse encephalopathic picture or a mixed
neurological pattern are the most common neurological mani-
festations of NBTE.5 These patients are likelier to present with
multiple strokes than are patients with IE, who usually have
single lesions.4 6 The MCA is the most common location, as
was seen in our patient.4 There is an increased incidence of
stroke within 3 months of a cancer diagnosis, which progres-
sively rises through the first year (5.1% at 3 months to 8.1% at

1 year).7 Murmurs are often an unreliable sign owing to the
small size of marantic vegetations coupled with the fact that
82% of involved valves are structurally undamaged.1 8 We did
not see any cutaneous manifestations of NBTE in our patient,
but they have been reported.9 Peripheral, renal, mesenteric and
coronary embolisation can also occur.1 3 4

Given the high false-negative rate of small vegetations with
TTE, it is not unsurprising that our TTE was negative. In a retro-
spective study of NBTE, vegetations were seen in only 17% of
patients screened with TTE.10 Cardiac MRI using Fast Imaging
Steady state Precession (TrueFISP) gradient echo or a diffusion-
weighted MRI can be pursued with a negative TOE if clinical sus-
picion remains high.11 Diffusion-weighted MRI also has the
potential to distinguish NBTE from IE based on the heterogen-
eity of the vegetation.11 Treatment of NBTE consists of systemic
AC and therapy of the underlying malignancy. Heparin-based AC
is preferred as recurrent thromboembolic events are more
common with warfarin.1 3 6 8 12 The activation of cytokines
(interleukins 1,6), cyclooxygenase-2 genes, type 1 plasminogen
activator inhibitor, cysteine proteases and tissue factors in malig-
nancy may render the patient less responsive to warfarin.1 3

Given these observations, low-molecular-weight heparin to
achieve full AC was administered to our patient.13 Systemic tar-
geted therapy with erlotinib, a reversible tyrosine kinase inhibitor

Figure 3 Transoesophageal echocardiography showing a 6×6 mobile echodensity in the anterior leaflet of the mitral valve, consistent with
vegetation.

Figure 4 Subsequent transoesophageal echocardiography showing resolution of prior vegetation in the anterior leaflet of the mitral valve.
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acting on the EGFR, was initiated along with AC and in
8 months the mobile echodensity on the anterior mitral leaflet
was no longer seen on TOE. Follow-up CT imaging also showed
regression of the lung mass (now 1.6×3.1 cm). It is not possible
to surmise the extent to which chemotherapy, AC or the combin-
ation contributed to the regression of NBTE in our patient.
Chemotherapy,6 14 surgical excision6 15 and radiotherapy6 16

have all been linked to improvement in NBTE. Valvular surgery
is typically not necessary in NBTE unless severe valvular dysfunc-
tion, decompensated heart failure, recurrent embolic events or
contraindications to AC are present.3 8 17 To the best of our
knowledge, this is the first case of NBTE associated with an
EGFR-mutated lung cancer.

Our case raises some interesting questions. As the risks of NBTE
and subsequent emboli are far greater among mucinous adenocar-
cinoma, would early AC limit the incidence of NBTE and adverse
events in this population? Should TOE be used serially to monitor
the vegetation to correlate vegetation size and growth with adverse
outcomes? Is lifelong AC warranted following clinical improve-
ment and/or regression of vegetations? Future research is needed
to address these and other concerns in NBTE.

Learning points

▸ The hypercoagulable state of malignancy causes non-bacterial
thrombotic endocarditis (NBTE). A high level of clinical
suspicion is required to diagnose NBTE, mainly when a patient
with a known malignancy develops stroke-like symptoms.

▸ Transoesophageal echocardiography is the most effective
diagnostic tool for detection of NBTE.

▸ Treatment of NBTE consists of systemic anticoagulation and
therapy of underlying malignancy.

▸ Anticoagulation is paramount to avoid further embolism and
permanent neurological disabilities.

▸ Heparin-based anticoagulation is preferred over warfarin,
based on observational reports. There are no case-control
studies and no clinical trials regarding anticoagulation in
this population.
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