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Introduction: Accurate definition of stroke etiology is crucial, as this will guide effective
targets for treatment. Both antiphospholipid antibody syndrome (APS) and infective
endocarditis (IE) can be independent risk factors for ischemic stroke in young adults.
When an embolic stroke occurs with IE and APS simultaneously, the origin of the embolic
source is difficult to identify.

Case Report: A 19-year-old man was admitted to the hospital for the onset of stroke.
A diagnosis of APS accompanied by IE was made after a series of examinations. We
identified aortic valve vegetation as the embolic source. Although both APS and IE
can induce valve vegetation, we considered IE to be the primary cause according to
the infective clues. Despite treatment with ampicillin, the patient’s fever persisted, and
surgical aortic valve replacement was performed urgently. The patient recovered without
recurrence of stroke during the 1-year follow-up.

Conclusion: A considerable challenge for physicians is evaluating all the signs
suggestive of embolic sources in acute stroke and identifying the primary etiology when
there are multiple causes. Early diagnosis and surgical intervention for bicuspid aortic
valve (BAV) vegetation complicated by acute stroke may yield favorable clinical results.

Keywords: antiphospholipid antibody syndrome (APS), infective endocarditis, embolic, cryptogenic stroke,
surgery

INTRODUCTION

Approximately 35% of non-lacunar stroke cases occur due to cardioembolic sources (1).
Intracardiac thrombi can indicate various common diseases, such as atrial fibrillation,
patent foramen ovale (PFO), papillary fibroelastoma, myxoma, and infective endocarditis (IE)
(1). Native valve disease, such as a bicuspid aortic valve (BAV) vegetation-induced septic
embolic cerebrovascular accident, is even less common (2). Although rare, antiphospholipid
antibody syndrome (APS) can develop into cardiac valvular lesions and produce intracardiac
thrombi (3, 4). While cardioembolic stroke is often a severe condition and the etiology
is various, diagnosis is challenging for physicians, particularly given the time pressure (5).
We report a rare case of stroke in a young patient with BAV vegetation who did not
present with any clinical features referable to the cardiovascular system before this attack.

Frontiers in Neurology | www.frontiersin.org

1 July 2022 | Volume 13 | Article 872279


https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://doi.org/10.3389/fneur.2022.872279
http://crossmark.crossref.org/dialog/?doi=10.3389/fneur.2022.872279&domain=pdf&date_stamp=2022-07-25
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:chnxgnk@163.com
https://doi.org/10.3389/fneur.2022.872279
https://www.frontiersin.org/articles/10.3389/fneur.2022.872279/full

Chen et al.

A Cryptogenic Stroke

FIGURE 1 | No arterial occlusion, stenosis, or plague was discovered in bilateral carotid arteries (A,B), vertebral arteries (C,D), and all the intracranial arteries (E,F).
The high-resolution vessel wall magnetic resonance imaging (MRI) of the basilar artery shows no occlusion or stenosis (G).

This stroke was thought to be cryptogenic because it could be
associated with IE and APS at the same time.

CASE DESCRIPTION

An 18-year-old man was referred to the ER for sudden onset
of left hemiplegia, vomiting, and disturbance of consciousness.
He was a healthy college student who had never taken any
medication before for any disease or illness. There was no
exposure to toxins or history of alcohol intake. The patients
family history was significant only for hypertension in his
grandmother. A complete system review was negative. His vital
signs on admission were as follows: blood pressure, 105/63
mmHg; pulse, 84 beats/min; respiration, 18 breaths/min;
and temperature, 36.5°C. Neurological investigation revealed
somnolence, global aphasia, gaze palsy, and right-sided
hemiplegia. The National Institutes of Health Stroke Scale

(NIHSS) score was 15. The patient was transferred to our
neurovascular center after 5h of onset, so thrombolysis with
alteplase was not administered. He was not a candidate for
acute intervention because multimodal computed tomography
revealed no arterial occlusion or perfusion defect (Figure 1), and
after this examination, the patient had significant recovery of his
consciousness. His power improved to 4/5 in the affected limbs,
bringing his NIHSS score to 1. Treatment of aspirin, clopidogrel,
and atorvastatin was administrated. Laboratory parameters
on admission indicated an acute bacterial infection with a
C-reactive protein (CRP) level of 38.21 mg/L and leukocytosis
of 12.71 x 10°/L.

Neuroimaging with brain magnetic resonance imaging (MRI)
showed foci of restricted diffusion in the left thalamus and the
right brain stem suggestive of an embolic stroke (Figure 2).
Blood work showed an erythrocyte sedimentation rate (ESR)
of 38 mm/h and an antistreptolysin O (ASO) concentration of
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with acute ischemic infarction (C,D).

FIGURE 2 | Diffusion restriction of the left thalamus (A,B) and the right brain stem as demonstrated on diffusion-weighted magnetic resonance imaging consistent

290.01 IU/ml. The patient tested positive for antiphospholipid
(aPL) antibodies, including antibodies against anticardiolipin
(aCL) antibodies, lupus anticoagulant (LA), and B2-glycoprotein-
1 (B2GP-1). The B2GP-1 (133 relative unit (RU)/ml) level was
elevated in high titers. Hence, a diagnosis of APS was considered.
At the same time, a transthoracic echocardiogram (TTE)
revealed a BAV with moderate regurgitation and vegetation. The
vegetation was attached to the anterior commissure, and the
longest oscillating mass was 8 mm. Supported by the infection
evidence, we believed septic emboli due to IE should be the
primary etiology despite APS. However, the patient developed

an increasing fever with shivering after 5 days of antibiotic
therapy with high-dose penicillin. Further etiological workup on
blood cultures demonstrated the growth of oral Streptococcus,
and the patient was transferred to thoracic surgery for aortic
valve replacement. Seven weeks after successful mechanical aortic
valve replacement, the patient was discharged with only mild
unsteadiness. He received a total 6-week course of IV penicillin
in the hospital and was advised to continue a long-term warfarin
treatment. The patient did not receive any immunotherapy
and his aCL, LA, and B2GP-1 tests were still positive in other
hospitals in half a year. He had no residual neurological deficits
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TABLE 1 | The clinical features and treatment of the patient according to the timeline.

Clinical features Time

Treatment

Left hemiplegia and left facial numbness

Left hemiplegia, vomiting, and disturbance of
consciousness

The patient arrived at the emergency room and
presented somnolence, global aphasia, left hemiplegia,
gaze palsy, and emesis. (NHISS 15)

Returned consciousness and left hemiparesis (NHISS 1)

2018-11-17 19:30

2018-11-17 14:00
2018-11-17 17:00

2018-11-17 19:00

Aspirin, clopidogrel, and atrovastatin

Antiphospholipid antibodies (+) 2018-11-21
Transthoracic echocardiogram (TTE) revealed bicuspid 2018-11-22 Penicillin and nadroparin calcium (stop aspirin and
aortic valve (BAV) vegetation clopidogrel)
Fever and chills 2018-11-27
Blood cultures demonstrated the growth of oral 2018-11-28
Streptococcus.
There are no additional focal neurological deficits (NIHSS 2018-12-10 Stopped nadroparin calcium 2 days ago, and aortic
1). His temperature was normal for 10 days and the valve replacement was performed
repeated brain MRI did not show any new infarct lesions
2018-12-16 Penicillin and warfarin (add warfarin)
Discharge 2019-01-22 The patient finished 6-week course of penicillin injection
and continued warfarin treatment
No residual neurological deficits and no recurrence of 2020-01-31 Warfarin

stoke

or recurrence of stoke when evaluated 1 year later. The patient
had returned to the college and felt that he can live and study
as before.

The timeline of the case is summarized in (Table 1).

DISCUSSION

According to the episode, this patient suffered from acute stroke
due to basilar artery occlusion and was soon self-recanalized.
Following the assessment, large-artery atherosclerosis and small-
vessel occlusion, two of the most common stroke etiologies, were
excluded first. The cardioembolic stroke had been considered in
the presence of BAV vegetation with multiple bilateral lesions
on MRI BAV is a congenital heart abnormality that may
involve endocarditis, which is the most severe comorbidity with
significant morbidity (6). Two types of endocarditis, infective
and non-infective, can both cause stroke (5). Cardiac embolism
due to IE is an extraordinary stroke etiology, accounting for
nearly 30% of all patients with IE (7). Non-infective endocarditis
can complicate APS, which is a systemic autoimmune disease
characterized by thrombotic complications in patients positive
for aPL (5, 8, 9). The APS-associated non-infective endocarditis
was reported to be Libman-Sacks (LS) endocarditis (10). LS
endocarditis can be quite difficult to diagnose and often mimics
the presentation of bacterial endocarditis. In this case, IE and
APS were found to coexist, but which disease was accountable for
the aortic valve vegetation was ambiguous. Treatments of APS-
induced stroke are antithrombotic medications and modulation
of the immune response with immunotherapy, while IE requires
antibiotics or even emergency surgery. The radical etiology of

this cardioembolic stroke needed to be identified to inform
the treatment.

Management decisions for patients with complicated
cardioembolic stroke should be discussed and decided by a
multidisciplinary team comprised of cardiologists, infectious
diseases specialists, and cardiothoracic surgeons with a major
contribution from neurologists. We consulted all the specialists
and deemed IE to be the primary cause of the cardiac embolism
in terms of the patient’s elevated leukocytosis and CRP level as
well as the positive blood cultures. In APS, valvular vegetations
are often non-bacterial with negative blood cultures (11). These
findings were consistent with the evaluation of helpful markers
in distinguishing IE from LS endocarditis in the previous
literature (10).

In ~15-20% of patients with IE, clinical features referable
to the cardiovascular system, such as clubbing, splinter
hemorrhages, and hematuria, may be absent (12). Furthermore,
if fever is not present during the initial evaluation, a rapid and
accurate diagnosis of IE complicated by stroke is difficult during
the rapid intravenous thrombolysis (IVT) treatment process in
the emergency department. IVT and endovascular therapy (EVT)
are the standard of care in selected patients for acute ischemic
stroke, but their use in patients with stroke secondary to IE
is controversial (13, 14). IVT is contraindicated because of the
increased risk of intracranial hemorrhage and worse outcomes
(15, 16). We found 10 cases of IE-related acute ischemic stroke
who received IVT, and IE was suspected post-thrombolysis in all
these cases (17-22). Nine of them were identified with sufficient
clinical outcome data (17-19, 21, 22) (Table2). Among the
nine cases, the median age was 56 years (range 25-75 years);
four were women and five were men. Vegetations affected the
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TABLE 2 | Summary of clinical characteristics in reported case series of IE presenting as AlS treated with IVT.

Reference Age/Sex Affected valve Acute treatment NIHSS (initial) NIHSS (follow up) mRS sICH Mortality
Ashkanani et al. (17) 65/M Mitral valve VT 18 ND 3 (8 weeks) No No
Brownlee et al. (18) 27/F Mitral valve VT 15 20 1 (6 months) Yes No
Gopal et al. (19) 44/F Mitral valve VT 4 ND 6 (3 months) No Yes
Gopal et al. (19) 56/F Mitral valve VT 2 ND 6 (3 months) No Yes
Gopal et al. (19) 74/F Mitral valve VT 8 ND 3 (3 months) No No
Gopal et al. (19) 66/M Mitral valve VT 7 ND 6 (3 months) Yes Yes
Gopal et al. (19) 25/M Mitral valve VT 3 ND 3 (8 months) Yes No
Maeoka et al. (21) 46/M Aortic valve IVT + EVT ND ND 1 (ND) Yes No
Distefano et al. (22) 75/M Aortic valve IVT + EVT 16 ND 6 (ND) Yes Yes

IE, infective endocarditis; AlS, acute ischemic stroke; IVT, intravenous thrombolysis; NIHSS, National Institutes of Health Stroke Scale; mRS, modified Ranking Scale; sICH, symptomatic

intracranial hemorrhage; F, female; M, male; EVT, endovascular therapy; ND, not described.

mitral valve in 78% of these cases and the aortic valve in
the remainder. Eight of the nine cases reported preprocedure
NIHSS scores, but only one reported postprocedure NIHSS
scores, so we could not evaluate the improvement in NIHSS
scores. The median modified Ranking Scale (mRS) was 3, and
only two patients achieved good functional outcomes (mRS<2).
Of all these reported cases, 56% (5/9) developed symptomatic
intracranial hemorrhage (sICH), and the mortality reached 44%
(4/9). IE should be considered from the outset to avoid IVT,
particularly given the time pressures in acute stroke care.

Endovascular therapy (EVT) may be a choice in ischemic
stroke with large vessel occlusion due to cardiac emboli. Routine
histopathological analysis of EVT-retrieved clots could have value
in confirming clinical diagnoses and supporting early treatment
in acute stroke with IE (23, 24). Even though EVT results in
highly successful recanalization rates, stroke patients with IE
are most likely to have worse clinical and safety outcomes than
non-IE patients following reperfusion therapy in the acute phase
(25, 26). With the limitation of the available evidence and a lack of
consensus, EVT still should be considered seriously as the efficacy
and safety have not yet been well established (14).

In many cases of IE, vegetation decreases during treatment
with antibiotics. However, in some patients, valvular lesions
that form the basis for the development of IE may remain
after treatment with antibiotics (27). Surgery is recommended
in uncontrolled infections according to the European Society of
Cardiology (ESC) guidelines (15). Due to the persistent fever
and burdensome BAV vegetations, valve surgery seemed to be
an imminent emergency in our patient. However, the benefit
of potential valve surgery can be challenging given the risk of
bleeding in the setting of high doses of heparin during surgery
and worsening neurological deficits attributed to perioperative
hypotension in IE patients who have already had a stroke (28).
Traditionally, cardiac surgery should be delayed for several
months in endocarditis complicated by stroke, while a growing
body of available evidence supports that early surgery is beneficial
for outcomes (29, 30). In this patient, the surgery was performed
24 days after stroke onset as the infection could not be controlled
by antibiotics. Postponing surgery to achieve clinical stabilization
and better perioperative circumstances may have worsened the

disease process with recurrent embolization and resulted in
heart failure. Early surgery for IE with small acute cerebral
infarction (<2 cm) was confirmed to be performed safely with
good outcomes (31). As the stroke lesions were small with a low
risk of hemorrhage, this patient eventually recovered well after
the early surgery.

Limitation

Aspirin has negligible or poor effects and shows a heightened
risk of hemorrhage in IE-related acute ischemic stroke; therefore,
the use of aspirin is not recommended in the early therapy of
patients with IE (32). Fortunately, the delay in IE diagnosis and
the use of aspirin and clopidogrel did not result in hemorrhage
complications in this case. A 5-year prospective study showed
that the median time for a recurrent thrombotic event is shorter
in patients with a high titer of aCL antibodies and intracardiac
thrombus (33). This patient did not receive any immunotherapy,
and his aPL level remained high. Furthermore, we still need long-
term follow-up to confirm the diagnosis. This literature review
may also have lapsed due to publication bias.

CONCLUSION

Bicuspid aortic valve (BAV) vegetation-related cerebral embolism
may present as cryptogenic and can be confusing in the
acute phase, particularly when APS and IE are diagnosed
simultaneously. Early consultation with a multidisciplinary team
can be extremely helpful. Timely surgical intervention should
always be considered in cases of small cerebral infarction
accompanied by large valve vegetations. Going forward, there
is a demand for further study within this area to direct
future practice.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

Frontiers in Neurology | www.frontiersin.org

July 2022 | Volume 13 | Article 872279


https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

Chen et al.

A Cryptogenic Stroke

ETHICS STATEMENT

The study involving human participants was reviewed and
approved by Shanghai Changhai Hosptial Ethics Committee.
Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

REFERENCES

1. Kleindorfer DO, Towfighi A, Chaturvedi S, Cockroft KM, Gutierrez
J, Williams LS, et al. 2021 guideline for the prevention of stroke in
patients with stroke and transient ischemic attack: a guideline from
the AHA/ASA. Stroke. (2021) 52:e364-467. doi: 10.1161/STR.00000000000
00375

2. Hobohm C, Hagendorff A, Schulz S, Fritzsch D, Budig S, Stobe S, et al.
Clinical presentation and multi-parametric screening surrogates of ischemic
stroke patients suffering from infective endocarditis. Cerebrovasc Dis. (2016)
41:60-7. doi: 10.1159/000442005

3. Kiran G, Shashivardhan ], Chandrasekhar P. Left ventricular thrombus: an
interesting presentation of primary antiphospholipid antibody syndrome
with a mini-review of the literature. J Cardiovasc Echogr. (2020) 30:217-
22. doi: 10.4103/jcecho.jcecho_52_20

4. Basnet S, Stauffer T, Jayswal A, Tharu B. Recurrent nonbacterial thrombotic
endocarditis and stroke on anticoagulation. ] Community Hosp Intern Med
Perspect. (2020) 10:466-9. doi: 10.1080/20009666.2020.1791028

5. Arboix A, Ali6 J. Cardioembolic stroke: clinical features, specific
cardiac  disorders and prognosis. Curr  Cardiol Rev. (2010)
6:150-61. doi: 10.2174/157340310791658730

6. Tzemos N, Therrien J, Yip J, Thanassoulis G, Tremblay S, Jamorski MT, et
al. Outcomes in adults with bicuspid aortic valves. JAMA. (2008) 300:1317-
25. doi: 10.1001/jama.300.11.1317

7. Garcia-Cabrera E, Fernandez-Hidalgo N, Almirante B,
Georgieva R, Noureddine M, Plata A, et al. Neurological complications
of infective endocarditis: risk factors, outcome,and impact of cardiac
surgery: a multicenter observational study. Circulation. (2013)
127:2272-84. doi: 10.1161/CIRCULATIONAHA.112.000813

8. Naranjo L, Ostos F, Gil-Etayo FJ, Hernandez-Gallego ], Cabrera-Marante O,
Pleguezuelo DE, et al. Presence of extra-criteria antiphospholipid antibodies is
an independeng risk factor for ischemic stroke. Front Cardiovasc Med. (2021)
8:665741. doi: 10.3389/fcvm.2021.665741

9. Yang W, Kang MK, Ha SY, Kang DW, Bae J, Lee EJ, et al. Current status and
role of antiphospholipid antibody testing in cryptogenic stroke. Eur ] Neurol.
(2021) 29:753-60. doi: 10.1111/ene.15191

10. Lee JL, Naguwa SM, Cheema GS, Gershwin E. Revisiting Libman-sacks
endocarditis: a historical review and update. Clin Rev Allerg Immunol. (2009)
36:126-30. doi: 10.1007/s12016-008-8113-y

11. Liu J, Frishman WH. Nonbacterial
pathogenesis, diagnosis, and management.
24:244-7. doi: 10.1097/CRD.0000000000000106

12. Baddour LM, Wilson WR. Bayer AS, Fowler VG, Tleyjeh IM, Rybak
M]J, et al. Infective endocarditis in adults: diagnosis, antimicrobial
therapy, and management of complications. Circulation. (2015)
132:1435-86. doi: 10.1161/CIR.0000000000000296

13. Asaithambi G, Adil MM, Qureshi AL Thrombolysis for ischemic stroke
associated with infective endocarditis: results from the nationwide
inpatient sample. Stroke. (2013) 44:2917-9. doi: 10.1161/STROKEAHA.113.0
01602

14. D’Anna L. Endovascular treatment of ischemic large-vessel stroke due to
infective endocarditis: case series and review of the literature. Neurol Sci.
(2020) 41:3517-25. doi: 10.1007/s10072-020-04599-9

15. Habib G, Lancellotti P, Antunes MJ, Bongiorni MG, Casalta JP, Zotti FD, et
al. ESC Guidelines for the management of infective endocarditis: the task
force for the management of infective endocarditis of the European Society
of Cardiology (ESC) endorsed by: European Association for Cardio-Thoracic

Ivanova-

thrombotic  endocarditis:
Cardiol Rev. (2016)

AUTHOR CONTRIBUTIONS

LC and PZ: conceptualization and  writing of

and draft

the articlee. XZ and MZ: original case
preparation.  BD:  supervision and  reviewing.  All
authors contributed to the article and approved the
submitted version.

Surgery (EACTS), the European Association of Nuclear Medicine (EANM).
Eur Heart ]. (2015) 36:3075-128. doi: 10.1093/eurheartj/ehv319

16. Demaerschalk BM, Kleindorfer DO, Adeoye OM, Demchuk AM, Fugate JE,
Grotta JC, et al. Scientific rationale for the inclusion and exclusion criteria
for intravenous alteplase in acute ischemic stroke. Stroke. (2016) 47:581-
641. doi: 10.1161/STR.0000000000000086

17. Ashkanani A, Bitar Z, Maadrani O. Acute
in infective endocarditis. SAGE Open
6:1-3. doi: 10.1177/2050313X18807629

18. Brownlee W], Anderson NE, Barber PA. Intravenous thrombolysis is unsafe
in stroke due to infective endocarditis. Intern Med ]. (2014) 44:195-
7.doi: 10.1111/imj.12343

19. Gopal M, Lakhani S, Lee VH. Intravenous thrombolysis in acute ischemic
stroke patients with unsuspected infective endocarditis. J Stroke Cerebrovasc
Dis. (2021) 30:1-5. doi: 10.1016/j.jstrokecerebrovasdis.2020.105502

20. Jennings R, Hammersley D, Hancock J, Blauth C. The diagnostic and
therapeutic challenges of infective endocarditis presenting as acute stroke.
BM]J Case Rep. (2017) 2017. doi: 10.1136/bcr-2017-219762

21. Maeoka R, Nakagawa I, Ohnishi H, Takahashi
H, Ohnishi H. Catastrophic multiple microbleeds
infective  endocarditis  following intravenous
endovascular  thrombectomy. ] Stroke  Cerebrovasc  Dis.
28:123-5. doi: 10.1016/j.jstrokecerebrovasdis.2019.06.004

22. Distefano M, Calandrelli R, Arena V, Pedicelli A, Della Marca G, Pilato F,
et al. Puzzling case of cryptogenic stroke. J Stroke Cerebrovasc Dis. (2019)
28:¢33-5. doi: 10.1016/j.jstrokecerebrovasdis.2019.01.001

23. Bhaskar S, Saab J, Cappelen-Smith C, Killingsworth M, Wu X]J, Cheung A, et
al. Clot histopathology in ischemic stroke with infective endocarditis. Can |
Neurol Sci. (2019) 46:331-6. doi: 10.1017/¢jn.2019.8

24. Bhaskar S, Cordato D, Cappelen-Smith C, Cheung A, Ledingham D,
Celermajer D, et al. Clarion call for histopathological clot analysis in
“cryptogenic” ischemic stroke: implications for diagnosis and treatment. Ann
Clin Transl Neurol. (2017) 4:926-30. doi: 10.1002/acn3.500

25. Maheshwari R, Cordato D], Wardman D, Thomas P, Bhaskar SMM. Clinical
outcomes following reperfusion therapy in acute ischemic stroke patients
with infective endocarditis: a systematic review. ] Cent Nerv Syst Dis. (2022)
14:1-10. doi: 10.1177/11795735221081597

26. Feil K, Kiipper C, Tiedt S, Dimitriadis K, Herzberg M, Dorn F, et al. Safety
and efficacy of mechanical thrombectomy in infective endocarditis: a matched
case-control analysis from the German Stroke Registry-Endovascular
Treatment. Eur ] Neurol. (2021) 28:861-7. doi: 10.1111/ene.14686

27. Danish N. Propensity Score-Matched Cohort Study. Clin Infect Dis.
(2020) 70:1186-92. doi: 10.1093/cid/ciz320

28. Chakraborty T, Rabinstein A, Wijdicks AE.
Neurologic complications of infective endocarditis. In:

stroke thrombolysis
Med Case Rep. (2018)

K, Nakase
caused by
thrombolysis  and
(2019)

Chapter  11:
Stone TE,

editor. Handbook of Clinical Neurology. Heart and Neurologic
Disease. Amsterdam, The Netherlands: ELSEVIER B.V. (2021).
doi: 10.1016/B978-0-12-819814-8.00008-1

29. Kadam M, Birns J, Bhalla A. The management of infective
endocarditis complicated by stroke. Int J Clin Pract. (2020)
74:€13469. doi: 10.1111/ijcp.13469

30. Yanagawa B, Pettersson GB, Habib G, Ruel M, Saposnik G,
Latter DA, et al. Surgical management of infective endocarditis
complicated by embolic stroke. Circulation. (2016)  134:1280-

92. doi: 10.1161/CIRCULATIONAHA.116.024156
31. Samura T, Yoshioka D, Toda K, Sakaniwa R, Yokoyama J, Suzuki K
et al. Emergency valve surgery improves clinical results in patients with

Frontiers in Neurology | www.frontiersin.org

July 2022 | Volume 13 | Article 872279


https://doi.org/10.1161/STR.0000000000000375
https://doi.org/10.1159/000442005
https://doi.org/10.4103/jcecho.jcecho_52_20
https://doi.org/10.1080/20009666.2020.1791028
https://doi.org/10.2174/157340310791658730
https://doi.org/10.1001/jama.300.11.1317
https://doi.org/10.1161/CIRCULATIONAHA.112.000813
https://doi.org/10.3389/fcvm.2021.665741
https://doi.org/10.1111/ene.15191
https://doi.org/10.1007/s12016-008-8113-y
https://doi.org/10.1097/CRD.0000000000000106
https://doi.org/10.1161/CIR.0000000000000296
https://doi.org/10.1161/STROKEAHA.113.001602
https://doi.org/10.1007/s10072-020-04599-9
https://doi.org/10.1093/eurheartj/ehv319
https://doi.org/10.1161/STR.0000000000000086
https://doi.org/10.1177/2050313X18807629
https://doi.org/10.1111/imj.12343
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105502
https://doi.org/10.1136/bcr-2017-219762
https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.06.004
https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.01.001
https://doi.org/10.1017/cjn.2019.8
https://doi.org/10.1002/acn3.500
https://doi.org/10.1177/11795735221081597
https://doi.org/10.1111/ene.14686
https://doi.org/10.1093/cid/ciz320
https://doi.org/10.1016/B978-0-12-819814-8.00008-1
https://doi.org/10.1111/ijcp.13469
https://doi.org/10.1161/CIRCULATIONAHA.116.024156
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

Chen et al.

A Cryptogenic Stroke

infective endocarditis complicated with acute cerebral infarction: analysis
using propensity score matching. Eur | Cardiothorac Surg. (2019) 56:942—
9. doi: 10.1093/ejcts/ezz100

32. Chan KL, Tam ], Dumesnil JG, Cujec B, Sanfilippo AJ, Jue J, et al. Effect of
long-term aspirin use on embolic events in infective endocarditis. Clin Infect
Dis. (2008) 46:37-41. doi: 10.1086/524021

33. Turiel M, Sarzi-Puttini P, Peretti R, Rossi E, Atzeni E Parsons
W, et al. Thrombotic risk factors in primary antiphospholipid
syndrome: a 5-year prospective study. Stroke. (2005) 36:1490-
4. doi: 10.1161/01.STR.0000170645.40562.09

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Chen, Zhang, Zhu, Zhang and Deng. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Neurology | www.frontiersin.org

July 2022 | Volume 13 | Article 872279


https://doi.org/10.1093/ejcts/ezz100
https://doi.org/10.1086/524021
https://doi.org/10.1161/01.STR.0000170645.40562.09
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	A Cryptogenic Stroke Associated With Infective Endocarditis and Antiphospholipid Antibody Syndrome: Case Report and Literature Review
	Introduction
	Case Description
	Discussion
	Limitation

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


