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Intravenous thrombolysis is contraindicated in acute ischemic 
stroke secondary to infective endocarditis. We report our ini-
tial experience in 6 cases of proximal vessel occlusion treated 
with mechanical thrombectomy, which was safe (no bleeding) 
and effective (significant early neurological improvement) and 
might be useful in this clinical setting.
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Approximately 30% of infective endocarditis (IE) cases present 
symptomatic neurological complications, most of which are cen-
tral nervous system (CNS) embolic events, with the middle cere-
bral artery being the most frequently affected vessel. Intravenous 
thrombolysis has been associated with a high rate of hemor-
rhagic transformation [1] and is not recommended in embolic 
events caused by IE. Consequently, the prognosis following a 
neurological complication of IE remains poor, because effective 
and safe treatments are lacking [2]. Indeed, the prognosis of IE 
worsens significantly when a neurological complication occurs, 
compared to cases without these complications [3].

Mechanical thrombectomy (MT) is an endovascular tech-
nique used in the treatment of strokes with large-vessel occlu-
sion and has much better results than medical therapy alone, 
when performed within the first hours of the ischemic event. 
The value of MT in stroke has been demonstrated in clinical 
trials [4–9], but its usefulness and safety in acute CNS embol-
ism secondary to IE are unknown, because IE was an exclusion 

criterion in 3 of these trials [6, 7, 9], and the others did not include 
any IE cases, despite not explicitly excluding them [4, 5, 8].  
The objective of the article is to describe the clinical and neuro-
logical evolution of 6 consecutive cases of acute CNS embolism 
in the context of IE treated with MT in our institution.

METHODS

According to the modified Duke criteria, we identified patients 
with IE (definite or possible) undergoing MT who were 
recorded in the databases of acute revascularization therapy of 
ischemic stroke and IE of the Hospital Clinic, Barcelona, Spain, 
a tertiary referral center for both stroke and IE. MT was per-
formed using devices and criteria similar to those used in the 
REVASCAT clinical trial [8], except that patients with posterior 
circulation strokes were also included. We graded the revascu-
larization using the modified thrombolysis in cerebral infarc-
tion scale (scale of 0–3, with higher grades indicating increased 
reperfusion) and considered it successful when grade 2B or 3 
was obtained at the end of the procedure. We measured the neu-
rological course with the National Institutes of Health stroke 
scale (0–42, with higher values indicating more severe deficit), 
and we defined dramatic early recovery as a score of 0–2 on this 
scale or an improvement of ≥8 points at 24 hours. Finally, we 
measured functional outcome at 3 months with the modified 
Rankin scale, a graded interval scale (from 0 [no symptoms] to 
6 [death]) for the assessment of neurological functional disabil-
ity, and we defined a favorable outcome as a score of ≤2.

RESULTS

Between January 2011 and June 2017, 1966 stroke codes were 
activated and 494 MT were performed in our institution. In 6 
cases (1.20%), IE in left cavities (definite or possible) was iden-
tified as the cause of the stroke.

Descriptions of the 6 patients are provided in Table 1. Their 
median age was 75.5  years (interquartile range, 59–79  years), 
and 50% were men. In 4 of the 6, the diagnosis of IE preceded 
the stroke. Four cases were prosthetic and 2 were native valve 
IE. Four of the 6 patients had a dramatic early recovery after 
MT. Three patients died (modified Rankin scale score at 
3  months,  6), all of nonneurological causes: the first patient 
experienced a cardiorespiratory arrest in the acute phase of the 
stroke and then multiple organ failure, the second died after pal-
liative care owing to numerous comorbid conditions and with 
moderate neurological deficits, and the third recovered com-
pletely after MT but refused cardiac surgery and died during 
follow-up. None of the 6 patients presented any hemorrhagic 
transformation. In the 2 patients in whom molecular biology 
of the extracted thrombus was performed (patients 2 and 4),  

B R I E F  R E P O R T

© The Author(s) 2017. Published by Oxford University Press for the Infectious Diseases Society 
of America. All rights reserved. For permissions, e-mail: journals.permissions@oup.com.
DOI: 10.1093/cid/cix1000

Received 1 August 2017; editorial decision 26 October 2017; accepted 7 November 2017;  
published online November 9, 2017.

Presented in part: Annual meeting of the Sociedad Española de Infecciones Cardiovasculares; 
Barcelona, Spain, 30 September 2017. Poster 20.

aJ. A. and X. U. contributed equally to this work.
bMembers are listed in the Acknowledgments.
Correspondence: J. M.  Miró, Infectious Diseases Service, Hospital Clínic, Villarroel 170, 

08036 Barcelona, Spain (jmmiro@ub.edu).

XX

XXXX

STANDARD

Clinical Infectious Diseases®    2018;66(8):1286–9



BRIEF REPORT  •  CID  2018:66  (15 April)  •  1287

Ta
bl

e 
1.

 
Cl

in
ic

al
 a

nd
 R

ad
io

lo
gi

ca
l C

ha
ra

ct
er

is
tic

s 
of

 6
 P

at
ie

nt
s 

W
ith

 S
tr

ok
e 

an
d 

In
fe

ct
iv

e 
En

do
ca

rd
iti

s 
Tr

ea
te

d 
W

ith
 M

ec
ha

ni
ca

l T
hr

om
be

ct
om

y

Pa
tie

nt
Ye

ar
S

ex
/A

ge
, y

A
nt

ith
ro

m
bo

tic
 

Tr
ea

tm
en

t
IE

IE
 Ty

pe
M

ic
ro

bi
ol

og
y

S
tr

ok
e

B
as

el
in

e 
N

IH
S

S
 

S
co

re
O

cc
lu

si
on

 S
ite

Ti
m

e 
Fr

om
 

S
tr

ok
e 

to
 G

ro
in

 
Pu

nc
tu

re
, 

m
in

D
ev

ic
e

m
TI

C
I 

S
ca

le
 

S
co

re
24

 h
 

N
IH

S
S

In
tr

ac
ra

ni
al

 
H

em
or

rh
ag

e

m
R

S
 

S
co

re
 a

t 
7 

d/
3 

m
o

1
20

11
M

/7
9

A
ce

no
cu

m
ar

ol
 

an
d 

as
pi

rin
 D

efi
ni

te
Pr

os
th

et
ic

 
(m

ec
ha

ni
ca

l)
St

ap
hy

lo
co

cc
us

 
au

re
us

A
ft

er
 IE

 
di

ag
no

si
s

9
Ta

nd
em

 
(c

ar
ot

id
  

su
bo

cc
lu

si
on

 
pl

us
 M

1)

17
5

S
te

nt
 r

et
rie

ve
r 

(S
ol

ita
ire

) p
lu

s 
ca

ro
tid

 s
te

nt

0
35

N
o

6/
6a

2
20

12
F/

69
A

ce
no

cu
m

ar
ol

b  
an

d 
as

pi
rin

 D
efi

ni
te

Pr
os

th
et

ic
 

(m
ec

ha
ni

ca
l)

St
re

pt
oc

oc
cu

s 
or

al
is

c
A

ft
er

 IE
 

di
ag

no
si

s
10

B
as

ila
r

25
5

S
te

nt
 r

et
rie

ve
r 

(T
re

vo
)

3
2

N
o

0/
0

3
20

12
F/

56
A

sp
iri

n
Po

ss
ib

le
N

at
iv

e
N

eg
at

iv
e 

cu
ltu

re
A

ft
er

 IE
 

di
ag

no
si

s
19

M
1

14
0

S
te

nt
 r

et
rie

ve
r 

(T
re

vo
)

3
2

N
o

0/
0

4
20

14
M

/7
2

N
on

e
Po

ss
ib

le
N

at
iv

e
St

re
pt

oc
oc

cu
s 

dy
sg

al
ac

tie
c

B
ef

or
e 

IE
 

di
ag

no
si

s
35

B
as

ila
r

19
0

S
te

nt
 r

et
rie

ve
r 

(T
re

vo
)

3
35

N
o

6/
6d

5
20

17
F/

79
A

ce
no

cu
m

ar
ol

b  
D

efi
ni

te
Pr

os
th

et
ic

 
(b

io
lo

gi
ca

l)
N

eg
at

iv
e 

cu
ltu

re
A

ft
er

 IE
 

di
ag

no
si

s
5

M
1

10
0

S
te

nt
 r

et
rie

ve
r 

(T
re

vo
)

2B
2

N
o

2/
2

6
20

17
M

/8
5

N
on

e
D

efi
ni

te
Pr

os
th

et
ic

 
(b

io
lo

gi
ca

l)
St

ap
hy

lo
co

cc
us

 
ep

id
er

m
id

is
B

ef
or

e 
IE

 
di

ag
no

si
s

8
M

1
15

8
S

te
nt

 r
et

rie
ve

r 
(T

re
vo

)
3

0
N

o
0/

6e

A
bb

re
vi

at
io

ns
: F

, f
em

al
e;

 IE
, i

nf
ec

tiv
e 

en
do

ca
rd

iti
s;

 M
, m

al
e;

 M
1,

 fi
rs

t s
eg

m
en

t o
f t

he
 m

id
dl

e 
ce

re
br

al
 a

rt
er

y;
 m

R
S,

 m
od

ifi
ed

 R
an

ki
n 

sc
al

e;
 M

T,
 m

ec
ha

ni
ca

l t
hr

om
be

ct
om

y;
 m

TI
C

I, 
th

ro
m

bo
ly

si
s 

in
 c

er
eb

ra
l i

nf
ar

ct
io

n;
 N

IH
S

S,
 N

at
io

na
l I

ns
tit

ut
es

 o
f H

ea
lth

 s
tr

ok
e 

sc
al

e.
a C

ar
di

or
es

pi
ra

to
ry

 a
rr

es
t 

du
rin

g 
M

T 
an

d 
de

at
h 

2 
da

ys
 a

ft
er

 t
he

 s
tr

ok
e.

b A
ce

no
cu

m
ar

ol
 w

as
 r

ep
la

ce
d 

by
 in

tr
av

en
ou

s 
he

pa
rin

 a
t 

ad
m

is
si

on
.

c Fi
nd

in
gs

 o
f 

m
ol

ec
ul

ar
 b

io
lo

gy
 o

f 
th

e 
ex

tr
ac

te
d 

th
ro

m
bu

s 
w

er
e 

al
so

 p
os

iti
ve

.
d Pa

lli
at

iv
e 

ca
re

 o
nl

y 
an

d 
de

at
h 

3 
da

ys
 a

ft
er

 t
he

 s
tr

ok
e.

e R
ej

ec
tio

n 
by

 t
he

 p
at

ie
nt

 o
f 

ad
di

tio
na

l c
ar

di
ac

 s
ur

ge
ry

 a
nd

 d
ea

th
 6

 w
ee

ks
 a

ft
er

 s
tr

ok
e,

 d
ue

 t
o 

ca
rd

ia
c 

ar
re

st
. 



1288  •  CID  2018:66  (15 April)  •  BRIEF REPORT

the microorganism was also identified. Supplementary Table 
S1 compares the clinical characteristics and outcomes in our 
patients and in clinical trials of MT.

DISCUSSION

Up to 30% of IE cases present with clinically evident neurological 
complications, most of which are CNS embolic events [2]. The 
treatment of acute ischemic stroke is based on the timely recanal-
ization of the occluded vessel. However, scarce evidence is avail-
able to show the benefit of revascularization in the context of 
IE. The rate of postthrombolytic intracerebral hemorrhage was 
significantly higher in patients with than in with those without 
IE (20% vs 6.5%; P = .006) [1]. Owing to this unacceptably high 
rate of complication, intravenous thrombolysis is not currently 
recommended in patients with IE [10]. Anticoagulation and 
antiplatelet therapy have little impact on the outcome of acute 
stroke, and both have also been associated with increased bleed-
ing complications. As a consequence, there is a virtual absence of 
specific therapeutic options for acute ischemic stroke due to IE.

Previous reports on MT in IE have been limited to a few 
case series, the largest describing 3 cases, and overall they have 
suggested high recanalization rates and favorable outcomes  
[11, 12]. Our report on the 6 consecutive patients with stroke due 
to IE who underwent MT at our institution also suggests that the 
recanalization rates and neurological outcomes in these patients are 
similar to those described in the general population of patients with 
stroke due to large-vessel occlusion who are treated with MT. Overall, 
the outcome in our patients (dramatic early recovery in 67%) was 
comparable to that in the intervention arm of the MT clinical tri-
als, as shown in Supplementary Table S1. In terms of the procedure’s 
safety, the absence of any hemorrhagic complication is reassuring, 
and the relatively high mortality rate may, in fact, be related to the 
inclusion of patients with basilar artery occlusion, to their cardiovas-
cular comorbid conditions (as in patient 1), and to the generally bad 
prognosis of IE cases with neurological complications [3].

The occurrence of a neurological complication significantly 
increases the mortality rate in patients with IE [3]. Moreover, 
those who survive may have significant morbid effects. The 
prognosis is poor for patients with strokes caused by proximal 
vessel occlusion. In the pooled analysis of the 5 major trials to 
demonstrate the efficacy of MT, functional independence was 
achieved by only 46% of patients in the intervention and 26.5% 
in the control population. Several studies have even suggested 
that the outcomes of strokes related to IE are worse than those 
of strokes with other causes. The majority of our patients shows 
early neurological recovery, similarly to previously reported 
findings [11, 12], although the global mortality rate remains 
high. The short delay to groin puncture may explain the favor-
able neurological outcomes; groin puncture was performed 
within 4.5 hours throughout our case series.

Finally, the presence of a neurological complication also 
affects the indication and timing of cardiac surgery. The risk 

of cardiac surgery must be weighed against the risk of embolic 
stroke. Given that embolic risk reduces significantly after 
7–10 days of effective antimicrobial therapy [3], clinicians with 
the option of MT might decide to defer cardiac intervention if 
the only indication for surgery is the prophylaxis of an acute 
ischemic stroke. The need for multidisciplinary and multispe-
cialty teams for IE has become evident in recent years, and a 
neurologist should probably be part of these dedicated teams.

In conclusion, although no evidence has emerged from the ran-
domized trials demonstrating the efficacy of MT, our experience 
suggests that MT is indeed effective and safe in patients with a 
proximal vessel occlusion secondary to IE, particularly when they 
are treated early (within 4.5 hours). MT was not associated with 
hemorrhagic complications and none of the patients died due to 
neurological causes. Although it would be advisable to conduct 
more extensive studies, in the meantime, MT might still be con-
sidered as a treatment option for cerebral embolism with proximal 
occlusion due to IE. However, despite the rapid neurological recov-
ery observed in our patients and in previous reports, the overall 
prognosis remains poor for patients with IE complicated by stroke. 

MT will probably become increasingly available in coming 
years, and clinicians should be aware of this therapeutic option 
in patients with IE. Clinical trials on MT in the context of IE are 
unlikely, because the frequency of IE among the entire stroke 
population is relatively low. Nevertheless, evidence showing the 
value of MT in IE will probably still increase in the near future 
should more patients with IE benefit from MT.

Supplementary Data
Supplementary materials are available at Clinical Infectious Diseases online. 
Consisting of data provided by the authors to benefit the reader, the posted 
materials are not copyedited and are the sole responsibility of the authors, 
so questions or comments should be addressed to the corresponding author.
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