
The restoration of antegrade perfusion following
acute ischemic stroke with a large vessel occlusion is
associated with better clinical outcomes and reduced

mortality. However, in the case of stroke caused by
infective endocarditis, the safety and eff icacy of
intravenous and/or intra-arterial (IA) thrombolytic
therapy is not well established in the literature, and
there are some reports of an increased risk of intracere-
bral hemorrhage (ICH) [1, 2]. So, clinicians sought
alternative methods for revascularization, and mechani-
cal thrombectomy alone using up-to-date devices might
have outcomes at least as good, and without a risk of
ICH, but there are few case reports to support this
claim [3-5].  We herein describe a case of acute middle
cerebral artery (MCA) occlusion due to infective
endocarditis, which was successfully treated with IA
mechanical thrombectomy using the forced arterial
suction thrombectomy (FAST) technique [6]. We also
present pathologic findings of the retrieved clots and
we review currently available literature on this issue. 
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In acute ischemic stroke patients with major intracranial vessel occlusion due to infective endocarditis,
treatment modalities are not well established. A 40-year-old woman presented with acute stroke due to
left middle cerebral artery occlusion. She was successfully treated with intra-arterial mechanical
thrombectomy, and the subsequent clinical outcome was favorable. Pathological analysis of the
retrieved clots showed septic thrombi containing gram-positive cocci. Based on literature review and the
present case regarding treatment strategies for patients with septic embolic stroke, pharmacological
thrombolysis might increase the risk of hemorrhagic complications, which might alter clinical outcome.
Therefore, we can consider intra-arterial mechanical thrombectomy as a first-line treatment option in
patients with acute stroke resulting from infective endocarditis.
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CASE REPORT

A 40-year-old right-handed woman presented with
fever and general malaise for a few days. During her
hospital stay, she was found to be aphasic and right
hemiparetic by her husband, and he notified our on-call
Neurology resident. She was febrile (37.6 C), blood
pressure was 140/80 mm Hg, and her pulse was regular
(120 bpm). The initial neurological examination
revealed expressive aphasia, right homonymous
hemianopia, and right hemiparesis including facial
paresis with a National Institutes of Health Stroke
Scale (NIHSS) score of 15. An electrocardiogram
showed sinus tachycardia without T wave changes. The
white blood cell count was 15,410/μL, the erythrocyte

sedimentation rate was 48 mm/hr and the C-reactive
protein level was 3.93 mg/dL. Systolic murmur could
be heard in the apex area. A diffusion-weighted image
revealed subtle early ischemic changes in the peri-
insular area, and a perfusion-weighted image showed
mean transition time delays on the left MCA M2
inferior trunk territory (Fig. 1A, B), and magnetic
resonance angiography showed a left MCA M1 cut-off
sign (Fig. 1C). IA mechanical thrombectomy using the
FAST technique was performed on the left MCA
occlusion after 5 hours from symptom onset (Fig. 1E).
The procedure was initiated by placing the coaxial-
guiding system into the internal carotid artery, and then
the 041 F Penumbra reperfusion catheter (Penumbra
Inc., Alameda, CA, USA) was advanced to the area of
occlusion over a 1.7 F microcatheter (Excelsior SL-10;
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Fig. 1. Summary of brain images and angiographic findings in a 40-year-old woman. A-C. Initial magnetic resonance image and angiog-
raphy showed acute ischemic change in the left peri-insula area, delayed mean transition time of the left MCA partial territory and a left
MCA M1 occlusion. D. The initial gradient-echo image showed a susceptibility vessel sign (arrowhead) in the left MCA. E, F. Cerebral
angiography showed a left MCA occlusion at pre-treatment and complete recanalization at post-treatment. G. A gross image of retrieved
multiple clots ranging from 3 to 7 mm. H. Microscopic image with hematoxylin and eosin staining, where original magnification ×40 and
×400 of thrombus pathology showed gram positive cocci (thin arrow) and inflammatory cells with fibrin deposition (thick arrow). I-L. In
one day follow-up images, we found minimal extension of infarct volume with putamen, normalization of perfusion deficits, complete
recanalization of the occluded artery and no susceptibility vessel sign. 
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Table 1. Summary of Clinical and Angiographic Characteristics in Present and Previously Reported Case Series of Acute Ischemic
Stroke Associated with Infective Endocarditis

Age/
Baseline 

Site of Recanali- Clinical Case series
Sex

NIHSS 
occlusion

Treatment modalities
zation outcome*

ICH
score

Siccoli, et al. 2003 [1] 31/F 13 BA IA urokinase 750k IU Yes NIHSS score 5 Good No
at 3 weeks

Junna, et al. 2007 [1] 56/M 15 Unknown IV tPA Unknown NIHSS score 4 Good No
at 48 hours

Tan, et al. 2009 [1] 12/F 18 Left ICA-T IA tPA 9 mg Yes NIHSS score 5 Good No
at 6 weeks

Bhuva, et al. 2010 [2] 46/M 15 Right MCA IV tPA Yes Expired Poor Yes
M1

Bhuva, et al. 2010 [2] 65/F 21 Left MCA IV tPA No Unknown - Yes
M1

Bhuva, et al. 2010 [2] 67/M 17 Unknown IV tPA Unknown Unknown - Yes

Sontineni, et al. 2010 [1] 70/M 13 Unknown IV tPA Unknown NIHSS score 5 Good No
at 6 weeks

Ong, et al. 2013 [1] 68/M 12** Left MCA IV tPA Yes NIHSS score 1 Good Yes
M2 at 7 months

Bain, et al. 2011 [10] 24F 18 Left ICA-T IA tPA 4 mg; Yes NIHSS score 2 Good No
Mechanical thrombectomy; at 2 months
Stent with balloon angioplasty

Kang, et al. 2013 [12] 39/F 16 Left MCA IA urokinase 150k IU; Yes NIHSS score 3 Good No
M1 IA tirofiban 0.1 mg; at 4 weeks

Mechanical thrombectomy 
(solitaire)

Toeq, et al. 2014 [11] 73/M 20 Right IA tPA 10 mg; Yes NIHSS score 0 Good No
ICA-T Mechanical thrombectomy at 8 months

(stent retriever and aspiration 
catheter)

Dababneh, et al. 67/F Unknown Left MCA Mechanical thrombectomy Yes Hospice care Poor No
2012 [3] M1 (Penumbra)

Sukumaran, et al. 33/M 14 Left MCA Mechanical thrombectomy Yes NIHSS score 0 Good No
2012 [4] M1 (solitaire) at 4 days

Kan, et al. 2012 [5] 78/F 16 Right Mechanical thrombectomy Yes NIHSS score Poor No
MCA M2 (solitaire) 12 at 24 hours

Present case 40/F 15 Left MCA Mechanical thrombectomy Yes NIHSS score 3 Good No
M1 (FAST) at 3 days

Abbreviations: NIHSS, National Institute of Health Stroke Scale; ICH, intracerebral hemorrhage; BA, basilar artery; IA, intra-arterial; IU,
international unit; IV, intravenous; tPA, tissue type plasminogen activator; ICA-T, internal carotid artery terminus; MCA, middle cerebral
artery; FAST, forced arterial suction thrombectomy; 
* Clinical outcomes were categorized into good, poor or unknown; good: post-treatment NIHSS score 5 or less without consideration of
follow-up duration, poor: adverse events which prolonged hospitalization or post-treatment NIHSS score 6 or more without consideration
of follow-up duration.
** NIHSS score of 22 at the time of treatment.



Boston Scientific, Fremont, CA, USA) and microwire
(synchro 14; Boston Scientif ic, Natick, MA, USA).
After removal of the microcatheter and microwire,
manual aspiration was performed with a 50 ml syringe.
The Penumbra reperfusion catheter was slowly
withdrawn, while maintaining pulling forces [6]. A
complete recanalization was achieved, and multiple
fragmented clots were retrieved through the reperfusion
catheter tip (Fig. 1F, G).

Pathologic analysis of the retrieved clots revealed
septic thrombi containing gram-positive cocci (Fig.
1H). Diagnosis of an infective endocarditis was
confirmed thereafter using transthoracic echocardiog-
raphy. It showed mitral valve vegetation and severe
mitral valve regurgitation with valve perforation. Blood
cultures were positive for streptococcus mitis.
Intravenous antibiotic treatment was started with ceftri-
axone and gentamicin. She recovered to mild right
hemiparesis and mild expressive aphasia with an
NIHSS score of 3 at 2 days after onset. She received a
mitral valve replacement operation and vegetation
removal. Valve biopsy was done, and it showed myxoid
degeneration and vegetation. After the operation, oral
anticoagulation was started for secondary prevention of
stroke. Three months later, her modified Rankin Scale
score was 2. She still had mild language and calcula-
tion problems, but she could carry out almost activities
of daily living.

DISCUSSION

Brain embolism constitutes the major complication of
infective endocarditis. With an incidence rate of 20-
40% in patients diagnosed with native-valve endocardi-
tis, it manifests as ischemic stroke in most cases or
hemorrhagic stroke in some cases [7, 8]. The
mechanisms responsible for hemorrhagic stroke can be
septic arteritis, mycotic aneurysms or secondary
hemorrhagic transformations associated with anticoag-
ulation [8]. The neurological outcome of septic embolic
stroke largely depends on the severity of initial brain
damage [9], and the mortality of septic embolic stroke
was reported to be up to 56% from a hospital-based
consecutive case series [7]. The main treatment for
infective endocarditis is to institute effective antibiotic
therapy as soon as possible to reduce the mortality and
morbidity from embolic complications and heart
failure. However, there has been no comparative
research or consensus statement on how to manage
ischemic stroke patients with large vessel occlusion due
to infective endocarditis.

We reported successful recanalization with a
favorable clinical outcome in a patient with acute
ischemic stroke due to infective endocarditis, where the
treatment was IA mechanical thrombectomy without
any adjuvant thrombolytics. Table 1 summarized
clinical and angiographic characteristics and outcomes
of present and previous reported cases of acute
ischemic stroke related to infective endocarditis based
on treatment modalities [1-5, 10-12]. The use of
thrombolytic agents only in such situations were
reported in 8 cases in the literature [1, 2]. However, the
clinical outcomes were diverse and not reported in
some cases.  Also, about a half of the patients suffered
intracerebral hemorrhage, which might be associated
with the use of thrombolytics or pre-existing mycotic
aneurysms [1, 2]. On the contrary, the use of mechani-
cal thrombectomy with or without adjuvant thrombolyt-
ics in such situations were reported in 7 cases, includ-
ing the present case [3-5, 10-12]. Interestingly, none of
the reported cases showed any intracerebral
hemorrhage, and the clinical outcome was good except
in two cases (71%). Another retrospective single center
consecutive registry of septic embolic stroke reported
that 5 patients with infective endocarditis received
intravenous or IA thrombolysis with or without
mechanical thrombectomy, and the clinical outcomes
were universally poor [7]. 

With limited sources of information regarding
treatment strategies for patients with septic embolic
stroke, intravenous and/or IA thrombolysis might
increase the risk of hemorrhagic complications, which
may alter clinical outcome. However, the use of
mechanical thrombectomy as a f irst-line treatment
rarely increases the chance of hemorrhagic complica-
tions. Therefore, despite lacking sufficient evidence
regarding treatment options in patients with large
vessel occlusions due to infective endocarditis, IA
mechanical thrombectomy possibly can be a first-line
treatment option in such cases. Also, pathologic confir-
mation of the retrieved clots can be key evidence in the
diagnosis of suspected infective endocarditis and
helpful in understanding the mechanism of stroke in
patients with infective endocarditis.
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