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Strokes in young adults present a challenging problem in terms of care and social impact. Most of cases in this cohort are classified
as strokes of uncertain etiology. Application of multimodality diagnostic approach could help in the estimation of risk factors and
underlying mechanisms. Simultaneous acute cardio-cerebral infarction is a rare manifestation, especially in young individuals.
Large artery atherosclerosis should be excluded as a potential cause. Transesophageal echocardiography plays an important
role in the diagnostic algorithm.

The current article presents a clinical case of a fatal acute cardio-cerebral infarction in a 40-year old female without previous
cardiovascular diseases and negative family history. Transesophageal echocardiography identified a large mobile thrombus
at the sinotubular junction of ascending aorta. Transthoracic echocardiography revealed regional akinesia of the inferior
wall, despite normal electrocardiogram. The autopsy findings confirmed co-occurrence of thromboembolic stroke in the right
middle cerebral artery area and left ventricular inferior myocardial infarction due to thrombosis of the right coronary artery.
This case documents an exceedingly rare phenomenon in this cohort of a cardio-cerebral thromboembolism due to single
atherosclerotic plaque destabilization.

®daranbHui iHpapKT MO3KY Ta MioKapAa BHaCAIAOK eM6oAii MobinbHoro Tpomoy
3 aTepoOMM CUHOTYOYAIpHOTO 3’€AHAHHA aopTH B 40-piuHOi XXIHKK

B. KaBanepuuk, M. KonecHuk, M. Bbonbke, A. LLTayar, A. lareHpopdd

IHCynbTV B MOMNOAOMY Billi — CkraaHa npobrema 3 TouKW 30py TaKTUKM BEAEHHS MaLeHTIB i coLianbHux Hacnigkie. binbLuicTs Bu-
nagKis y L rpyni KnacudikyroTbCs SK iHCYNBTU 3 HEBU3HAYEHOLO ETIONOriE. 3aCTOCyBaHHS MyNbTUMOAAMNBHOTO AiarHOCTUYHOMO
nigxody MoXe [OMOMOrTY B OLHIOBaHHI hakToOpIiB pr3nKy Ta OCHOBHUX MeXaHiaMiB. [oeaHaHHs iHCYNbTYy 3 roCTpUM iH(hapkToM
Miokapza B MOMOAOMY BiLli BUSIBNSIOTb YKpal piako. ATepocKrepos BENMKUX apTepiit MOBUHEH BYTY BUKITHOYEHWUI SIK NMOTEHLIiHA
MpMUYMHA PO3BUTKY LIbOTO CTaHy. YepescTpaBoxigHa exokapaiorpadisi Bidirpae BaxnvBy porib y 4iarHOCTUYHOMY anropuTMi.

Y Ui cTaTTi NpeacTaBneHni KNiHiYHUA BUNagok dhatanbHOro NoeAHaHHS roCTPOro IHCYNLTY Ta iHapkTy Miokapaa B 40-pidHoi
XiHK1 ©6€3 nonepeaHix KNiHiYHMX NPOsIBIB CEPLIEBO-CYANHHIX 3aXBOPIOBaHb Ta OOTSHKIIMBOrO CiMenHOro aHamHesy. ig vyac
Yepe3cTpaBOXiAHOI exokapgiorpadii BUSBUIN BENMKWIA PyXnMBUIA TPOMO B 06MnacTi CUHOTYBYNSIPHOTO 3'€AHaHHS BUCXIgHOT
aopTu. 3a JONOMOrot0 TpaHCTOpaKankbHoi exokapaiorpadii BUSIBIIM akiHESit0 HUXHBOI CTIHKM NIBOTO LLTYHOUKA, HE3BaXarum
Ha BICYTHICTb 3MiH Ha enekTpokapaiorpami. Pesynsrati ayToncii NigTBepAnnn ogHoO4acHWA PO3BUTOK TPOMBOEMBONIYHOro
iHCynbTy B BaceliHi npaBoi cepenHbOi MO3KOBOI apTepii Ta iHthapKTy Miokapaa HKHBOI CTIHKM JIBOrO LUMyHOYKa BHACMILOK
TpomG603y NpaBoi KopoHapHoi apTepii. Liel Bunagok AoKyMeHTYE Ha3BMYaiHO PiaKiCHUI ANns Liel BikoBOI kaTeropii daranbHui
enisop kapgio-LepebpanbHoi Tpomboembonii BHacnigok aecrabinisavii ogHiei atepocknepoTuyHoi GnsLuku.

®datanbHbIl UHGAPKT MO3ra U MUOKapAa B pe3yAbTate aM60AMM M0o6UALHOTO TpoMba
U3 aTepoMbl CHHOTYOYAIPHOTO coeAUHEHUA aopTbl Y 40-AeTHEN XKEHLUMHBI

B. KaBanepuuk, M. KonecHuk, M. Bénbke, A. LLitayat, A. XareHaopd

WHcynbThl B MONOAOM BO3pacTe NpeacTaBnstoT cobom CroxHyH Npobnemy ¢ TOUKW 3peHnst TaKTUK BEAEHUS NaLYEHTOB U COLW-
anbHbIX NOCNEeACTBUN. BONbLUMHCTBO Cly4aes B 3TON rpynne KNaccuuLMpyOTCS Kak MHCYNBTbI C HeonpeaeneHHoN 3TUonorven.
MpumeHeHne MynbTUMOLANBHONO AUarHOCTAYECKOTO NOAX0AA MOXET MOMOYb B OLEHKe (aKTOPOB prCKa 1 OCHOBHbIX MEXaH3MOB.
CouetaHue vHcynbTa ¢ 0CTpbIM MHGAPKTOM MUOKapAa B MOMOAOM BO3pacTe BCTPEYaEeTCs KpaHe peako. ATepocKnepos KpynHbIX
apTepuit AOMmKeH ObITb UCKIIOYEH Kak NOTeHLManbHas NpuymMHa pasBuTUs 3TOr0 COCTOAHUS. YpecniiueBoaHas axokapauorpadus
UrpaeT BaxHYI0 pPOsib B AMArHOCTUYECKOM anropuTMe.

B naHHOM cTaTbe NpeacTaBneH KIMHUYECKUA cryyaii dhaTanbHOro COMeTaHWs OCTPOro MHCYMbTa WU MHapkTa M1okapaa y
40-neTHe XeHLMHbI 6e3 NpeaLIECTBYOLLMX KITMHAYECKUX NPOSIBIEHWI CEPAEYHO-COCYANCTLIX 3a60MeBaHNI M OTSFOLLEHHOMO
cemenHoro aHamHesa. Npy npoBeaeHUM YPECTINLLEBOAHO axokapamorpadum Obin oGHapykeH 60MbLUIOI NOABUKHbIA TPOMO
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KAMHUYECKMIA CAyYan

B 06nacTy CUHOTYBYNAPHOTO CoeAMHEHNS BOCXOASILLEN aopTbl. C NOMOLLbIO TpaHCTOpaKarbHO 3XoKkapavorpadvm BeisiBNieHa
aKUHE3NS HKHEN CTEHKMW NIEBOTO KeMyao4Kka, HECMOTPS Ha OTCYTCTBME M3MEHEHWI Ha SnekTpokapavorpamme. Pesynsratsl
ayToncuv NOATBEPANNM OGHOBPEMEHHOE Pa3BUTIE TPOMBOIMOONIMYECKOTO HCYIbTa B 6acceHe NpaBoi CpeaHe MO3roBo
apTepun 1 MHapKTa MUOKapAa HKHEIN CTEHKI NIEBOTO XKenyao4Kka BCIEACTBIUE TPOMBO3a NpaBoii KOPOHAPHOI apTepu. SToT
Cnyyait [OKYMEHTUPYET YpesBblyaliHO PeaKU Ans AaHHON BO3PaCTHOM KaTeropum hatarbHbIi anu3og kapamo-LepebpansHon
TpombBoambonum BcneacTeune Aectabunmaaumm ogHON aTepoCcKIIepoTUHECKON BNsLLKM.

Strokes in young adults comprise 10-15 % of all cerebral
infarctions [1]. Most of events are classified as strokes of
undetermined etiology. Some studies demonstrated that
large artery atherosclerosis is the cause in 4-21 % of
patients in this cohort [2]. Nevertheless, it often remains
underdiagnosed due to “silent” course of atherosclerotic
vascular disease. Application of multimodality diagnostic
techniques may result in fewer patients being classified as
uncertain etiology. Here we present a clinical case of fatal
stroke in a young female without previous cardiovascular
history.

Clinical case

An unconscious 40-year-old female was admitted to
the hospital with clinics of left-sided hemiparesis. She had
not previous known cardiovascular diseases and her family
history was negative as well. The preliminary diagnosis
of “right middle cerebral artery stroke” was estimated
and the patient was hospitalized to the stroke unit. The
computer tomography confirmed a large thrombus formation
in the proximal right middle cerebral artery (rMCA), which
was partially removed by thrombectomy and thrombus
aspiration (Fig. 7). Laboratory findings presented increased
C-reactive protein and high sensitive troponin T. Tests for
thrombophilia were negative. Electrocardiogram showed
sinus tachycardia and complete right bundle branch block.
Transthoracic echocardiography illustrated mild reduced
left ventricular function with regional akinesia of the inferior
wall. No relevant valvular heart disease was present.
Transesophageal echocardiography (TEE) found a large
mobile thrombotic formation at the sinotubular junction (STJ)
of the right aortic sinus (Fig.2,3; Supplementary video 1,2
online). The echo contrast study revealed no intracardiac
shunt, no signs of endocarditis and no thrombus in the left
atrial appendage documented by TEE (Fig. 4). Additionally,
bronchopneumonia was documented by clinical and
radiological findings.

Decompressive craniotomy with duraplasty was per-
formed due to refractory intracranial hypertension. Despite
therapy, the patient died 6 days after admission. The
pathological findings included a recent thromboembolic
stroke in the area of rMCA sized 60 x 50 x 50 mm and
residual 5-mm thrombus in the rMCA.. Significant leftwards
displacement of the midline structures was observed with
signs of severe cerebral edema (Fig. 5). Autopsy showed
only mild sclerosis of the aorta and the supraaortal branch-
es as well as mild coronary atherosclerosis. There was a
distinct endothelial lesion in the middle of a circular 10-mm
atheroma at the STJ of the right aortic sinus with a residual
adhesive 3-mm thrombus (Fig. 6,7). A17-mm long adherent
thrombus was found at the ostium of the right coronary artery
with findings of a recent inferior myocardial infarction sized
70 x 50 mm (Fig. 8). In addition, a purulent absceding bron-
chopneumonia due to gram-positive cocci was documented.

Discussion

As many as 1 out of every 6 strokes occurs in a young adult
[3]- Age below 45 is the mostly used criteria for young stroke.
The vast majority of events in this cohort are classified as
strokes of undetermined etiology. However, application
of multimodality diagnostic approach could estimate
the underlying cause in most of cases. The FUTURE study
analyzed the risk factors of cerebral infarction in young
individuals [4]. According to their findings, patients aged 35
years were more likely to have large artery atherosclerotic
disease than patients below 35 years (11.6 % vs. 2.9 %,
P<0.05). TEE plays animportant role in patients with stroke
of uncertain etiology. It can reveal atherosclerotic plaques
in the aortic arch, which often protrude into the lumen and
have mobile components in a high percentage of cases.
Aortic arch atheroma can be seen in some young adults but
its incidence and severity increase with age. The SPARC
study analyzed a random sample of 581 people over age
of 44 years [5]. All participants had TEE, and atheroma
was identified in 51.3 % of patients, been characterized as
severe atheroma in 7.6 %. The vulnerable atherosclerotic
plaque was defined as having thickness =4 mm, ulcerated,
or with mobile component. Several autopsy series and
retrospective studies of cases and controls have shown
an association between aortic arch atheroma and arterial
embolism, which was later confirmed by prospectively
designed studies [6]. The presence of mobile thrombus at
the STJ was identified as a cause of stroke in the current
case. It's worth mentioning, that STJ is a vulnerable
hemodynamic area, where maximum blood flow rate is
observed [7].

Another important feature of the current case is
the myocardial involvement. Simultaneous acute cardio-
cerebral infarction is a great management challenge for
physicians. The incidence is currently unknown due to
the rarity of this co-occurrence. There is no clinical trial
or a consensus guideline for the management of such
patients. The presence of myocardial infarction is a relative
contraindication for use of recombinant tissue plasminogen
activator in stroke patients, however, it is not evidence-
based. The main concerns about giving thrombolytics to
these patients are the potential myocardial wall rupture,
postmyocardial infarction pericarditis that may become
hemorrhagic, and embolization of possible left ventricular
thrombi due to lysis [8]. Mechanical thrombectomy is an
alternative technique which can be considered for these
patients, as it was chosen in the current clinical case.

Conclusions

To sum up, the present clinical case documents an
episode of fatal simultaneous cardio-cerebral embolism
of a thrombus inserted at the sinotubular junctionof aorta
in a 40-year old apparently healthy female. The rupture of
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Case report

Fig. 1. Three-dimensional reconstruction of the cerebrovascular system by computer Fig. 2. Three-dimensional transesophageal echocardiography demonstrates short-
axis view of ascending aorta with mobile thrombotic formation (18 x 19 mm) attached

tomography showing the occlusion (|) of the right middle cerebral artery.
to the sinotubular junction of the right aortic sinus.
Watch additional supplementary video file 1 online (https:/youtu.be/MTqoHkU5SUKE).

Fig. 4. Transesophageal echocardiography contrast study with agitated saline (bubble

Fig. 3. Three-dimensional transesophageal echocardiography demonstrates long-axis
study), showing an intactinteratrial septum without any shunts.

view of ascending aorta with mobile thrombotic formation (18 x 19 mm) attached to
the sinotubular junction of the right aortic sinus.

Watch additional supplementary video file 2 online (https:/youtu.be/XCliflas7Ew).
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Fig. 6. Autopsy findings of ascending aorta with aortic valve. Thrombus (—) on atheroma

Fig. 5. Autopsy findings of extended right-lobe median cerebral infarction with central
(*) near theostium of right coronary artery (—).

displacement.

Fig. 7. Histological appearance of a residual thrombus (—) on atheroma (*) at

the sinutubular junction of ascending aorta. Hematoxylin and eosin staining, original
magnification x40.
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Fig. 8. Autopsy findings of thrombus (—) on atheroma (*) and the right coronary artery
(—) in longitudinal section.
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a single atherosclerotic plaque led to dramatic course of
disease in a young woman without risk factors and negative
previous cardiovascular history.
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