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Perfect storm: a clinical case of multisite (brain, coronary, renal and spleen) embolism in patient with

atrial fibrillation
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Nonvalvular atrial fibrillation (AF) is the most common cause of arterial
thromboembolism, especially of ischemic stroke. Other than stroke AF-associated
embolic events are usually underestimated but at least similarly important. We
present a rare case of simultaneous multiple embolism in a 70 years old women
with permanent AF.

Keywords: atrial fibrillation, stroke, extracranial systemic embolic events, coronary
embolism.

Relationships and Activities: none.

Kaluga State University, Kaluga; *Almazov National Medical Research Centre,
St. Petersburg; 3Scientific Research Institute — Ochapovsky Regional Clinical
Hospital N2 1, Krasnodar, Russia.

Novitsky N. I.* — PhD, Associate professor, Department of Internal Diseases,
ORCID: 0000-0002-6787-1367, Baglikov A. N. — PhD, Associate profes-
sor, Department of Internal Diseases, ORCID: 0009-0009-4667-4071, Solo-
veva A. E. — PhD, Associate professor, Department of Cardiology, ORCID: 0000-
0002-0013-0660, Kruchinova S. V. — PhD, cardiologist of the Department of
Emergency Cardiology N2 1, ORCID: 0000-0002-7538-0437, Kosmacheva E. D. —

PhD, Professor, Deputy Chief Physician for Medical Care, ORCID: 0000-0001-
8600-0199, Villevalde S. V. — PhD, Professor, Chief of Department of Cardiology,
ORCID: 0000-0001-7652-2962.

*Corresponding author: novitskiynic@gmail.com

AF — atrial fibrillation, CT — computed tomography, DAPT — dual antiplatelet
therapy, Ml — myocardial infarction.

Received: 22.05.2023
Revision Received: 26.05.2023
Accepted: 02.08.2023

[@)evso |

For citation: Novitsky N. I., Baglikov A. N., Soloveva A. E., Kruchinova S. V.,
Kosmacheva E. D., Villevalde S. V. Perfect storm: a clinical case of multisite
(brain, coronary, renal and spleen) embolism in patient with atrial fibrillation.
Russian Journal of Cardiology. 2023;28(3S):5472. doi:10.15829/1560-4071-
2023-5472. EDN RYDURC

WpeanbHbii LUTOPM: KJIMHUYECKUIA Clly4ailt MHOXXECTBEHHOWM (MO3roBoii, KOPOHAPHOM, NOYEYHOM’
M cene3eHOoYHOI) aMmbonum y naumeHTa ¢ pubpunnauuen npepcepauni

Hosuukwii H. W.1, Barnukos A. H.', ConosbeBa A. E.2, Kpyunrosa C. B.3, Kocmauesa E. [1.3, Bunnesanbge C. B.2

HeknananHas ¢ubpunnsums npeacepauin (ON) sensetcs Hanbonee 4acToit npu-
YMHOW apTepuanbHo TPOM603IMO0NNMN, OCOBEHHO MPU ULLEMUYECKOM MHCYNbTE.
3a uckmioyeHnem nHcynbta, Pri-accoummpoBaHHble aMO60AMK 06bIMHO HEAOOLE-
HUBAIOTCS, OHAKO SIBASIOTCS HE MeHee BaXHbIMW. B TekyLuell paboTe onvcaH pes-
KWUiA cnyyalit 0AHOBPEMEHHOW MHOXECTBEHHO aMbonnmn y 70-neTHel XeHLMHbI
€ nocTosiHHOM hopmoit PI1.

KnioueBble cnosa: dpubpuniaumns npeacepanii, MHCyNLT, BHEMO3rOBbIE CUCTEM-
Hble aMBONIMK, KOPOHAPHasA aMBONKS.

OTHOLLEHUS U AesATENbHOCTb: HET.

TKanyxckuit rocyaapcTBeHHblii yHnsepcuTet, Kanyra; 2OrEY HaunoHansHblii me-
OVUMHCKMIA nccnepoBaTtenbckuii LeHTp um. B. A. Anmasosa MuHagpasa Poccum,
CankT-MeTepbypr; 2r6Y3 Hay4Ho-nccnemoBaTenscknii MHCTUTYT — Kpaesas knv-
Huyeckas 6onbHuua N2 1 um. C. B. Ouvanosckoro, KpacHogap, Poccus.

Introduction
Atrial fibrillation (AF) carries a significant health care
burden. Other than stroke AF-associated embolic events
are usually underestimated but may have at least similar
clinical or prognostic importance. We present a rare case
of acute multisite embolisms into coronary, brain, spleen
and renal vessels in a patient with permanent AF.
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History of presentation, past medical history
A 70-year-old woman with previous history of hy-
pertension and AF (CHA,DS,-VASc score-3, HAS-
BLED score-2) presented with acute chest pain, profuse
sweating, and neurological symptoms such as dysarthria,
dizziness and weakness (NIHSS-2). The symptoms
appeared 4 hours before arrival. She was hypotensive
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Key messages KnioueBble MOMEHTbI

» To increase physician awareness of the other than
stroke thromboembolic complications of atrial
fibrillation associated with a diverse spectrum of
both acute and chronic presentations.

* To illustrate the importance of proper and timely
administration of anticoagulation therapy in atrial
fibrillation.

+ To attract attention to the absence of universal
guidelines and subsequent drug treatment for
embolic myocardial infarction (MI) and stimulate
future research in the field and development of a
consensus document for the diagnosis and treatment
of embolic MI.
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Figure 1. Electrocardiogram.

* TloBBICUTH OCBEIOMJIEHHOCTh Bpaueil 0 Apyrux, mo-
MUMO UHCYJIBTa, TPOMOOIMOOIMYECKUX OCIOXKHE-
HUSIX (PUOPWILISIIMY MPENCepanii, CBSI3aHHBIX C Pa3-
HOOOpPa3HBIM CIIEKTPOM KaK OCTPBIX, TaK U XPO-
HUYECKUX MPOSIBJIICHUIA.

* OCBETUTH BaXXHOCTh MPABUJIBHOTO Y CBOEBPEMEH-
HOTI0 Ha3HAYCHUSI aHTUKOATYISTHTHOM Tepamuu
py GUOPVILISAIIAN TIPEICEPIHiA.

* [IpuBneyr BHUMaHNE K OTCYTCTBUIO YHUBEPCAIb-
HBbIX PEKOMEHAALMI M0 MEAUKAMEHTO3HOM Tepa-
nmuu sMoboamyeckoro nHgapkra muokapaa (MM)
¥ BIOXHOBHUTH Ha OYIyIIMe MCCICTOBAHUS B DTOU
00sacTy ¥ pa3pabOTKy KOHCEHCYCHOTO 3aKITIOUeHUST
[0 JUArHOCTHUKE U JeYeHUI0 sMbomnueckoro MM.

(100/80 mm Hg) with heart rate 35 beats per minute,
respiratory rate 22 breaths per minute and oxygen
saturation 88% on room air. No cardiac murmurs were
audible. Her baseline medications were acetylsalicylic
acid, enalapril and bisoprolol.

Twelve-lead electrocardiography showed Frederick
syndrome with T wave inversion in III and AVF leads,
delayed R wave progression in V1-V4 leads (Figure 1).
Initial laboratory tests revealed mildly elevated troponin
10,8 ng/ml (<0,5 ng/ml), increased creatinine 144 umol/1
with estimated glomerular filtration rate (CKD-EPI)
31,6 ml/min/1,73 m? and creatinine clearance (Cockcroft-
Gault) 39 ml/min.

Coronary angiography showed occlusion in the
distal part of the left circumflex artery without other
significant coronary arteries lesions (Figure 2 A). Several
attempts of balloon angioplasty were performed but

Figure 2. Coronary Angiogram. (A) Occlusion in the distal part of the left circumflex artery. (B) After balloon angioplasty.
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Figure 3. Computed tomography showed post-stroke cysts.

failed to significantly improve distal flow (Figure 2 B).
Nevertheless, the patient’s hemodynamic was stabilized.
She received dual antiplatelet therapy (DAPT) with
acetylsalicylic acid 100 mg, clopidogrel 75 mg and
heparin 7500 units BID subcutaneously in intensive care
unit, which was subsequently replaced with rivaroxaban
15 mg QD. 6-hours levels of troponin I was 4,0 ng/ml.

The same day performed brain computed tomography
(CT) showed post-stroke cysts in the right temporoparietal
region and the left cerebellar hemisphere (Figure 3).
However, a hypodense focal area in the right temporal
region suggesting an acute ischemic stroke was further
diagnosed by magnetic resonance imaging (Figure 4).
Ultrasonography of the brachiocephalic arteries showed a
40% stenosis of the left internal carotid artery.

No significant changes were found on transthoracic
echocardiogram besides enlarged left atrium (LAVI
48 mL/m?), mild left ventricular hypertrophy, ejection
fraction (EF) was 67% without wall motion abnormalities.
Transesophageal echocardiography to verify intracardiac
thrombus was not performed due to technical reasons.

A week after admission the patient complained of a
sudden onset of left upper quadrant abdominal pain,
nausea and vomiting. Electrocardiography monitoring,
cardiac biomarkers and additional lab tests were normal.
A large hypodense focal area in the lower pole of the spleen
suggesting a fresh splenic infarction was diagnosed by
abdominal CT (Figure 5 A). Concomitant area of fibrosis
(post infarct) in the middle third of the spleen, patches of
postinfarct fibrosis in both kidneys and atherosclerosis of
abdominal aorta were found (Figure 5 B).

Differential diagnosis
Sequential results obtained by multimodal visualization
were very suggestive of AF-associated multisite embolism
into coronary, brain, kidney, and splenic arteries. At the
same time, the role of the significant aortic and carotid
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Figure 4. Magnetic resonance imaging showed hypodense focal area in the right
temporal region.

atherosclerosis and other factors predisposing to systemic
thromboembolism such as cancer or thrombophilia was
considered. No evidence of cancer was obtained during
the diagnostic procedures. Testing for antiphospholipid
antibodies was not performed due to inaccuracy in the
results with ongoing anticoagulant therapy and clear
inability to interrupt it, and negative family and personal
history for thrombosis and/or pregnancy morbidity
(the patient has 4 children). Moreover, in the setting of
arterial thrombosis and stroke a recent guideline do not
recommend testing for heritable thrombophilia due to
a weak association between thrombophilias and arterial
thrombosis (as opposed to venous thrombosis) [1].
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Figure 5. Abdominal computed tomography. (A) Splenic infarction, (B) postinfarct fibrosis of both kidneys and in the middle third of the spleen.

Management

DAPT was stopped and rivaroxaban uptitrated up
to 20 mg per day (creatinine clearance increased to
51 ml min). At 14" day of admission the patient remained
well following her treatment and was discharged with no
symptoms of angina or abdominal pain (CHA,DS,-VASc
score-6, HAS-BLED score-3). Slight dysarthria persisted
(NIHSS-1).

Discussion

AF is the most frequent cardiac arrhythmia associated
with substantial risk of systemic thromboembolic events,
cardiovascular morbidity and mortality [2-4]. Although
stroke is the mostly considered serious complication of
AF, extracranial embolic events accounted for only 11,5%
and mainly involving lower extremities arteries (58%)
have similar clinical and prognostic importance [5]. AF
can be a reason for embolic MI in 3-13% of the cases
and in 15% be associated with other embolic events [6].
Simultaneous cardio-cerebral infarction and systemic
embolic events are rare [7]. The incidence of acute renal
infarctions and splenic infarctions is estimated to be 0,004~
0,01% in hospitalized patients [8]. Importantly, some of
the systemic embolism, such as renal microembolism,
could be asymptomatic and presented only at the late
stages of kidney disease, intuitively interpreted as a result
of systemic atherosclerosis, significant comorbidities
burden or ageing. Indeed, in the presented case of
elderly women the involvement of cerebral, coronary and
splenic arteries separately could be considered to be of
atherosclerotic origin and ultrasound imaging revealed

carotid stenosis, abdominal aortic atherosclerosis, and
additionally occlusion of a small-diameter coronary artery
could be due to plaque formation as well. Unfortunately,
intravascular technics preferred for the latter scenario
where coronary angiographic images do not visualize
lumen segments adequately were not available. But
simultaneous embolization of distinct vascular beds within
14 days and signs of previous organ infarctions suggested
systemic AF-associated embolism caused by the lack of
anticoagulant therapy. And what is remarkable, splenic
infarctions developed on rivaroxaban.

Patients with AF and thromboembolic events should
receive long-term oral anticoagulation with warfarin or
direct oral anticoagulants unless there are contraindications
[6, 9]. However, to date there are no clear guidelines for, or
clinical trials aimed at treatment of embolic MI due to AF.
Available data are limited to case reports and few studies.
Although thrombus aspiration is not recommended by the
current MI guidelines (class of recommendations I11) [10],
this approach seems to be warranted and is considered as
a primary strategy by some experts [9]. However, in 42%
of patients with coronary embolism, similarly to our case,
this is not feasible because of far distal occlusion or the
small diameter of the artery [6] and the decision making
regarding future conservative treatment is mainly left to
the physicians' opinion. In AF patients presented with
acute coronary syndrome due to plaque rupture (i.e.,
type 1 MI), DAPT and full-dose anticoagulation should
be administered [2]. In our case, coronary angiography
showed occlusion in the distal part of the left circumflex
artery without other significant coronary arteries lesions,
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which, along with embolism to other organs (brain, spleen,
kidney), were very suggestive of coronary embolism as the
cause of MI. Provided lack of evidence on optimal invasive
and conservative strategies and given stenting of infarct-
related artery was not performed, direct oral anticoagulant
long-term monotherapy was recommended at discharge.

Follow-up
The patient remained clinically stable at 3-6-months
follow-up visits of a cardiology outpatient clinic.

Conclusions
Systemic embolic events are rare complication of AF
but could have acute symptomatic (MI, stroke, acute
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