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SANTARISKIU KLINIKOS

Jauno amziaus insultas:
diagnostikos algoritmas

Kristina Ryliskiené



Jaunas insultas: epidemiologija

* 10% isS viso iSeminio insulto asmeny yra <50 m.
« Europoje daznis 10/100 000 per metus (PY)
« 2,4 20-24 m.
4,5 30-34 m.
* 32,9 45-49 m.
« Jaunas insultas daznéja (daugéja tradiciniy veiksniy)
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Putaala J, et al. Analysis of 1008 consecutive patients aged 15 to 49 with first-ever ischemic stroke: the Helsinki young stroke
registry. Stroke 2009; 40(4): 1195-203. Putaala J, et al. Demographic and geographic vascular risk factor differences in
European young adults with ischemic stroke. Stroke 2012; 43: 2624-38. Kissela B, et al. Age ar stroke: temporal trends in stroke
incidence in a large, viracial population. Neurology 2012; 79: 1781-7. Maaijwee N, et al. Ischaemic stroke in young adults: risk
factors and longterm consequences. Nat Rev Neurol 2014; 10: 315-25.



Kriptogeninis insultas
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Figure 1 Stroke of unknown cause and
embolic stroke of undetermined source.
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Hart R, et al. Embolic strokes of undetermined source: the case for a new clinical construct. Lancet Neurol 2014, 13: 429-38.
Fonseca A, et al. Cryptogenic stroke. Eur J Neurol 2015; 22: 618-23.



Figure 1. Proportion of etiologic subtypes in the 15 Cities Young
Stroke Study (adapted from Yesilot-Barlas et al. Eur J Neurol 2013).
100 % A -
2
90 % - S
: S
80 % - 439 42 9% 40 % 37 % Cryptogenic - ‘g
70 % - 2
<
60 % - 6 % _[~Cryptogenic w/ PFO |
1% 8 % 7 % |-Other, rare causes
50% 1| 14% 8 % -~
10 % [-Dissection
o 9 %
40 % 13 %
30 % - 18 % 18 % 19 % |-Small-vessel disease
20 % 5% Cardioembolism
_ o :
’ e 6% - -high-risk source
10% 1 == 9% 14 % |-Atherosclerosis
0 °/o ! 2 ] T 1
<30y 30-39y 40-44y 45-49 y
(n=407) (n=817) (n=848)  (n=1260)
Age group




Jaunas insultas

« Ilgalaikis mirtingumas lyginant su sveikais bendraamziais 4-10 k. didesnis,

labiausiai siejamas su tradiciniais modifikuojamais kardiovaskulinés rizikos
veiksniais

 Daznesni nei vyresniems netradiciniai rizikos veiksniai, apie juos maza duomeny,
neaiski jy reikSmé — II prevencija antiagregantais nepakankamai efektyvi

ﬁ Dazni, a N\

nepelnytai » Retesni nei
ignoruojami .- ! tradiciniai

« Turi rysj su Tradiciniai Netradiciniai « RysSys su
mirtingumu, rizikos rizikos insultu silpnas

 II profilaktika
neturi tvirty
rekomendacijy

negalia . Veiksniai _veiksniai

* Yrall
profilaktikos

K rekomendacijos

Neurology 2012; 79: 1781-7. Rutten-Jacobs L, et al. Long term mortality after stroke among adults aged 18-50 years. JAMA
2013; 309: 1136-44. Waje-Andreassen U, et al. Ischaemic stroke at a young age is a serious event - final results of a population-
based long term follow-up in Wetern Norway. Eur J Neurol 2013; 20: 818-23. Maaijwee N, et al. Ischaemic stroke in young
adults: risk factors and longterm consequences. Nat Rev Neurol 2014, 10: 315-25.



Tradiciniy rizikos veiksniy paplitimas

A Family history of stroke —Dyslipidemia —Current smoking
—Hypertension ~—Prior TIA ——Diabetes ° 1-10 C|g/d OR 2,2
—Coronary heart disease PAD — Atrial fibrillation .
e « >40 cig/d OR 9,1
Heart failure
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Putaala J, et al. Demographic and geographic vascular risk factor differences in European young adults with ischemic stroke.
Stroke 2012; 43: 2624-28. Ferro J, et al. Aetiological diagnosis of ischaemic stroke in young adults. Lancet Neurol 2010; 9:
1085-96.



Table 1 | Top five most prevalent ‘rare’ risk factors for stroke in young* Western populations

insulto rizikos veiksniai

Dazniausi netradiciniai jauno amziaus

Risk factor

TOAST
classification*

Prevalence in
young patients
with stroke$

Strength of association

Highest level of
evidencell

Migraineg9%-1031

lllicit drug use!?-109

Patent foramen
Ova|e110—113

Oral

contraceptives!02114-119

Pregnancy/
puerperium20-124

Unknown cause

Other (rare)
causes

Possible cardiac
embolism;
low-risk source

Other (rare)
cause/unknown

Other (rare)
cause/unknown

20-24%

9-20%

24%, up to 50% in
stroke, classified
as cryptogenic

10-40%

7.5% in women

Pooled effect estimate ~2.01%4

OR 2.0 for cocaine;1°® OR 2.3 for
cannabis;1%# no significant
association for amphetamines*®®

HR ~1.5 (nonsignificant)!t

Summary OR 2.1115

Relative risk 8.7 during puerperium,

not during pregnancy??

A1, association proven for
migraine with aura only

A2 for cocaine; B for
amphetamines, cannabis
and heroin

A2, contrasting with
evidence from B-level
studies

B

A2, conflicting results

*Under 50 years of age. fTOAST classification, according to Ay et al. (2005).1¢ §Sum of all prevalences exceeds 100%, because data were extracted from

different study populations. In addition, conditions are not mutually exclusive in an individual patient. lILevels of evidence: A1, systematic review, based on at
least two independent A2-level studies; A2, prospective cohort study of sufficient sample size and duration of follow-up, adequately adjusted for confounding
and selective follow-up sufficiently excluded; B, prospective cohort study, not meeting the criteria of A2, or retrospective cohort study, or case—control study;
C, noncomparative study; D, expert opinion. YNote that migrainous stroke is very rare;** however, reports on the role of migraine as a risk factor for stroke are
abundant. *Not significant after correction for tobacco use.

Maaijwee N, et al. Ischaemic stroke in young adults: risk factors and longterm consequences. Nat Rev Neurol 2014, 10:
315-25.



Didelés rizikos AOA

AAN 2004 m.:
+ pasikartojantis
cerebrovaskulinis jvykis

(1) History

(a) Sedentary period prior to onset

(b) Valsalva at onset

(¢) Absence of common stroke risk tactors
(2) Anatomy

(a) Atrial septal ancurysm

(b) Large PFO size

(¢) Prominent eustachian valve
(3) Physiology

(a) Shunt at rest

(b) Spontancous Doppler flow

(¢) Many bubbles cross on contrast injection
(4) Neuroimaging and laboratory testing

(a) Embolic stroke topography

(b) Hypercoagulable state

Thaler D, at al. Curr Opin Cardiol 2008; 23: 537-44.



An index to identify stroke-related
vs incidental patent foramen ovale

in cryptogenic stroke

[ Table 4 RoPE score calculator

Characteristic Points
No history of hypertension
No history of diabetes

No history of stroke or TIA

Nonsmoker

L = S SN

Cortical infarct on imaging
Age, y

18-29

30-39

40-49

50-59

60-69

o B N W > O

270

Total score (sum of individual points)
Maximum score (a patient <30 y with no
hypertension, no diabetes, no history of
stroke or TIA, nonsmoker, and cortical infarct)
Minimum score (a patient 270 y with

hypertension, diabetes, prior stroke, current
smoker, and no cortical infarct)

Abbreviation: RoPE = Risk of Paradoxical Embolism.

RoPE score

100 1

80

%

10

David M. Kent
Neurology® 2013;81:619-625

The RoPE score

Bang O, et al. Patent foramen ovale and stroke — current status. J Stroke 2015; 17: 229-37.

1 Prevalence of patients with a PFO
Il PFO-attributable fraction

I Estimated 2-year stroke/TIA recurrence
rate in cryptogenic stroke with PFO



Narkotiniy medziagy vartojimas

« 200 min. = 4,8% populiacijos < 65 m.

25 min. “problem users” — perdozavimo, savizudybiy, AIDS, smurto rizika
« Daznis tarp jauno insulto ligoniy — mazai duomeny:

«JAV 1998 m. 12,1% iS 422 ligoniy 15-44 m., vienintelé priezastis 4,7%,

dazniausiai vartojamas kokainas; dazniausiai vyrai, juodaodziai, gausiai rukantys,
25-39 m., retai + PAH ir CD

« Suomija 2009 m. 1,3% iS 1008 18-49 m., dazniausiai <45 m., vienodai vyrai ir
moterys

« Piety Australija 2011 m. 16% iS 326 15-50 m., 71% buvo kanapiy vartotojai

Sloan M, et al. Illicit drug-associated ischemic stroke in the Baltimore-Washindton young Stroke Study. Neurology 1998; 50:
1688-93. Putaala J, et al. Analysis of 1008 consecutive patients aged 15 to 49 with firs-ever ischemic stroke. Stroke 2009; 40:

1195-203. Phillips M, et al. Ischemic stroke among young people aged 15-50 years in adelaide, South Australia. MJA 2011, 195:
610-4.



Narkotiniy medziagy vartojimo augimas

Substance Use by Age In Stroke Patients Across Study Periods

Current smoker Street drug abuse
Age (vears) | 1993-94 1999 2005 1993-94 1999 2005
18 - 35 15 (38%) 17 (44%) 17 (36%) | 5(12%) | 6 (15%) 13 (28%)
35-44 26 (41%) | 45 (48%) 66 (55%) 2 (3%) 15(16%) | 24 (20%) *
45-54 88 (43%) | 125(47%) | 162 (53%) | 6(2%) 18 (7%) | 59 (19%) o

Rosa F, et al. Trends in substance abuse preceding stroke among young adults: a population-based study. Stroke 2012 ; 43:
3179-83.



Kriptogeninis insultas: daznio kitimo tendencijos

100%

90% +
80% -
= undetermined
70% +
y m hypercoagulable state
60% - p
0% = non-artheriosclerotic vasculopathy
o -
40% m cardioembolism
o -
30% _, ® atherothrombotic
0
20% +
0% + _ | ;
0% T T |

70s-80s 90s-00s

Varona J. Diagnostic work-up and etiology in ischemic stroke in young adults" before and now. J Naurol Neuropsychol 2012; 3:
1-4




Kriptogeninis insultas: iStyrimo gauséjimas

Transesophageal Echocardiography
Hypercoagulable Test
Cranial Magnetic Resonace Imaging

Cerebral Arteriography W 90s-early00s

Transthoracic Echocardiography W 70s-80s

Extracranial Arteries Doppler

Cranial Computed Tomography

£ ra

T T T f T

0% 20% 40% 60% 80%  100%

Varona J. Diagnostic work-up and etiology in ischemic stroke in young adults" before and now. J Naurol Neuropsychol 2012; 3:
1-4



Accuracy of Transcranial Doppler for the
Diagnosis of cardiac Right-to-Left Shunt

A Bivariate Meta-Anal ctive Studies

kTKD yra geriausias tyrimo N
metodas, skirtas pradiniam Sunto
KTKD vs TEE 97‘_’?9]; nustatymui klinikiniame darbe ir -
jautrumas>specifis : : T : ncljuot
ntrakardiniis nud epidemiologiniuose tyrimuose

= atrankos tyrimas

TEE vs kateterizacija\ /,
TCD vs kateterizacija 98% jautrumas, 94% specifiSkumas

TEE (-) brangu, ilgai trunka, nepatogu ligoniui, VM dazniausiai néra
pakankamas

Mojadidi M, et al. Cardiovascular Imaging 2014; 7: 236-50. Mojadidi M, et al. Echocardiography 2014, 31: 752-8.



EKG / 24 val. Holter monitoravimas / >24 val. /
kiti PV paieskos budai

Rate of detection

: . Duration | of atrial fibrillation, %
noninvasive 2021232728 °

Invasive vs.

Type of monitoring Setting

Admission ECG Inpatient | Noninvasive
Inpatient continuous inpatient Noninvasive 3-5d 5.5-7.6
telemetry o/
4 24 h 3.2-4.8
Al (Tl el " Outpatient |  Noninvasive 48 h 6.4
\ A 7d 12.5
. : \/" 5 7
LIS ET TS 0utpatien’?"' ~ Noninvasive | 21-30 d 16-25
outpatient telemetry !
6 mo 9
Implantable loop Outpatient }asive -
recorders 36 mo 30

Understanding diagnosis and treatment of cryptogenic stroke. AHA. ASA healthcare professional guide diagnosis, treatment, case
studies. 2015




JAV 2005-10 m. universitetinés ligonineés insultg

Diagnostinis nasumas

Kriptogeninis 8%
V 13%, M 4%

~
o ] ( 76/96
deficit reikSminga
eficitas L
AOA |
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80+
ol M 8%
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Hypercoagulation Serum/Urine Vasculitis CSF Echocardiography Holter
Panel Toxicology Panel Examination Monitoring
Screening

CT or MRI Angiography

Figure. Diagnostic tests in young adults with ischemic stroke. The lighter bars show the percentage of patients who underwent a certain test and the black bars
show the percentage of tests showing a positive result relative to stroke etiology (ie, diagnostic yield). CSF indicates cerebrospinal fluid; CT, computed
tomography; MRI, magnetic resonance imaging. See “Methods” section for individual tests included under each panel.

Ji R, et al. Ischemic stroke and transient ischemic attack in young adults: risk factors, diagnostic yield, neuroimaging, and
trombolysis. JAMA Neurol. 2013; 70: 51-57.




Disekacija
vazospazmas
vaskulitas

Didelé
kardioemboli-
jos rizika

>50%
stenoze

CD
dislipidemija?

BKT, glc, elektrolitai, — Galvos ir kaklo kraujagysliy
EKG, TTE ‘ kreatgl{réaslsI|d|:>.|dogrf:1ma,CF> Galvos KT/MRT jvertinimas: ultragarsas/ KTA/ MRA/
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Kriptogeninis insultas < 50 m., reikalingas papildomas istyrimas
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Hart R, et al. Embolic strokes of undetermined source: the case for a new clinical construct. Lancet Neurol 2014, 13: 429-38. Understanding diagnosis and
treatment of cryptogenic stroke. AHA. ASA healthcare professional guide diagnosis, treatment, case studies. 2015. Finsterer J. Management of cryptogenic
stroke. Acta Neurol Belg 2010; 110: 135-47. Ferro J, et al. Aetiological diagnosis of ischaemic stroke in young adults. Lancet neurol 2010; 9: 1085-96.
Mackey J. Evaluation and management of stroke in young adults. Continuum 2014; 20: 352-69.



