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Abstract

Background: Embolus is one of the causes of ischemic stroke that can be due to cardiac sources
such as valvular heart diseases and atrial fibrillation and atheroma of the aorta. Transesophageal
echocardiography (TEE) is superior in identifying potential cardiac sources of emboli. Due to insuf-
ficient data on TEE findings in ischemic stroke in Iran, the present study was done to evaluate TEE
in detecting cardiac sources of emboli. The main aim of this study was to describe the cardiogenic
sources of emboli using TEE in the ischemic stroke patients.

Methods: This is a cross-sectional study conducted during a 13-month period from January 2012 to
February 2013 in Shiraz Nemazee teaching hospital. Patients admitted with stroke diagnosis were
included; but hemorrhagic stroke cases were excluded. 229 patients with ischemic stroke diagnosis
were included and underwent TEE.

Results: Causes of cardiac emboli were detected in 65 cases (40.7%) and categorized to high-risk
(29.7%) and potential risk (11%). High risk cardiac sources included atrial fibrillation (8.7%), mitral
valve disease (MS or MI) 11 cases (4.75%), aortic valve disease (AS or AI) 8 (3.5%), prosthetic
valve 3 (1.35%), dilated cardiomyopathy 45 (19.65%) and congestive heart failure with ejection frac-
tion < 30% in 8 cases (3.5%). Potential cardiac sources of emboli comprised 7 cases (3.05%) of sep-
tal aneurysm, 4 (1.75%) left ventricular hypokinesia, 13 (5.7%) mitral annular calcification and 9
cases (3.95%) complex atheroma in the ascending aorta or proximal arch.

Conclusion: Our study showed that high risk cardiac sources of emboli can be detected using TEE
in a considerable percentage of ischemic stroke patients. The most common high risk cardiac etiolo-
gies were dilated cardiomyopathy and valvular heart diseases.
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Introduction

Cerebrovascular accident or stroke is
among the most common causes of mortali-
ty and morbidity in developed and develop-
ing countries. The incidence of stroke has
been reported to be increasing in develop-
ing countries located in Middle East (1-4).
The age adjusted incidence rates of ischem-
ic stroke in Iranian population was 616 per

100,000 residents (4). Currently stroke is
the third cause of mortality worldwide as-
sociated with high economical and social
burden (1,3).

Stroke is generally classed into ischemic
and hemorrhagic categories. The ischemic
type is divided into thrombotic and embolic
varieties. This type of classification is
based upon detecting thrombosis in carotid
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and vertebrobasilar arteries by Duplex ul-
trasonography, or finding embolic evidence
when examining the heart through electro-
cardiogram and echocardiogram (1,4).

Usually, echocardiography is needed to
find the source of emboli, because treat-
ment of embolic and thrombotic stroke is
quite different. Anti-coagulating agents like
warfarin are used in the embolic type; how-
ever, we used anti-platelet in thrombotic
type (5). There are two types of echocardi-
ography: transthoracic echocardiography
(TTE) and transesophageal echocardiog-
raphy (TEE). TTE remains the cornerstone
of noninvasive cardiac imaging, but TEE is
superior for identifying the potential cardi-
ac sources of emboli, including left atrial
thrombi, valvular vegetations, thoracic aor-
tic plaque, patent foramen ovale, and spon-
taneous left atrial echocardiographic con-
trast (6).

In some studies, cardiac causes of stroke
were found in approximately 20% of cases
(7). Some cardiac causes are patent fora-
men ovale with right to left shunt, atrial
fibrillation, aortic artery atherosclerosis,
severe left ventricular dysfunction, recent
myocardial infarction, and valvular heart
diseases (8-11).

Few studies have been done on stroke
etiologies in Iran; they show several risk
factors with different risks (12-13). Accord-
ing to these studies TTE was not able to
detect several cardiac lesions specifically in
the atrium and aortic arch.

The aim of this study was to evaluate the
frequency of cardiac sources of emboli de-
tected by TEE in the ischemic stroke pa-
tients in namazee Hospital of Shiraz Uni-
versity of medical sciences, the largest aca-
demic hospital in south of Iran.

Methods

This is a hospital-based cross-sectional
study conducted during a 13-month period
from January 2012 to February 2013in Shi-
raz Nemazee teaching hospital. All the pa-
tients admitted in emergency room and
neurology ward with the diagnosis of is-
chemic stroke on the basis of their medical
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reports, clinical examination and CT scans
were included and underwent TEE by an
expert cardiologist. Patients with hemor-
rhagic stroke, those with watershed infarc-
tion and also those for whom TEE could
not be done due to patients’ clinical condi-
tion and had no permission to do TEE were
excluded from the study; but patients with
lacunars infarction were not excluded. The
study protocol was approved by the institu-
tional review board (IRB) of Shiraz Uni-
versity of Medical Sciences and the ap-
proval of the Ethics Committee was
achieved before beginning of the study. All
the participants gave their informed con-
sent.

Totally, 229 patients full filed the criteria.
TEE findings including valvular diseases,
aortic arch atheroma, PFO, atrial septal de-
fect, ventricular septal motion disorders,
and other disorders were collected.

We completed the data gathering sheet by
reviewing the patient's documents. The col-
lected demographic data included age, gen-
der, and risk factors such as hypertension,
diabetes mellitus, hyperlipidemia, smoking,
and any records of coronary artery diseases.
The acquired data were assessed and ana-
lyzed in SPSS statistical software (ver-
sionl6), using descriptive statistics includ-
ing frequency, percentage, mean and stand-
ard deviation and Chi-square test. The level
of significance was set at p<0.05.

Results

In this study, 101 patients (44%) were
male and 128 (56%) were female. Mean
+SD ages of male and female patients were
66+6.5 and 67+7.5, respectively. The
youngest patient was 28 years old and the
oldest was 97 years old. Sixteen patients
(7%) were within the range ofl5 to 45
years old (young adult stroke) including 9
females and 7 males. 213 patients (93%)
were older than 46 years, including 120
females (56%) and 93 males (44%).

High risk and potential cardiac sources of
emboli (14) are shown in Table 1. Totally,
20 patients (8.7%) including 15 females
(6.52%) and 5 males (2.18%) had atrial fi-
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Table 1. Prevalence of cardiac sources of emboli detected by TEE in ischemic stroke patients in both genders

High risk cardiac sources Frequency Total
N (%

Female Male
Mitral valve disease (MS,MI) 4 (1.75) 11 (4.75)
Aortic valve disease (AS or Al) 3(1.3) 8(3.5)
Prosthetic Valve 1 (0.45) 2 (1.35)
Dilated cardiomyopathy 26 (11.35) 19 (8.3) 45 (19.65)
Congestive heart failure with ejection frac- 52.2) 8 (3.5)
tion < 30%
Potential cardiac sources
Septal Aneurysm 4 (1.75) 3(1.3) 7 (3.05)
LV Hypokinesia 1 (0.45) 4 (1.75)
Mitral Annular Calcification 52.2) 13 (5.7)
Complex atheroma in the ascending aorta or 4 (1.75) 9 (3.95)
proximal arch

MS: mitral stenosis, MR: mitral regurgitation, AS: aortic stenosis, AR: aortic regurgitation, LV: left ventricular

Table 2. Prevalence of aortic arch atheroma in ischemic stroke patients

Sex Grade [ & 1T Grade I11 Grade IV Grade V Total

Male 4 (1.7%) 9 (3.9%) 5(2.5%) 4 (1.75%) 22 (9.6%)

Female 13 (5.7%) 12 (5.2%) 4 (1.75%) 5(2.2%) 34 (14.8%)

Total 17 (7.4%) 21 (9.2%) 9 (3.9%) 9 (3.9%) 56 (24.5%)

Mean age (total) 65.7+10.4 70.04+8.3 73.5+7.8 75.1+10.1 72.2+8.6

Age <45 years 0 0 0 0 0

Age 45-60years 3 (1.2%) 3 (1.2%) 1 (0.4%) 1 (0.4%) 8 (3.2%)

Age >60 years 14 (6.2%) 18 (8.1%) 8 (3.5%) 8 (3.5%) 48 (21.3%)
brillation (AF). (CSE) was found in 40.7% (high risk cardi-

Aortic arch atheroma was detected in 56
patients (24.5%) including 22 males (9.6%)
and 34 females (14.9%) and all of the pa-
tients were older than 46 years. Also preva-
lence of aortic athroma was calculated
within 3 age groups (age <45 years, age 45-
60 years and age >60 years); it is presented
in Table 2. Due to lack of variance similari-
ty between ages in each grade groups of
atheroma, Kruskal-Wallis Test was done; p
value was not significant (p= 0.06).

Mean age of the patients with aortic ath-
eroma was 72.2+8.60 years old that was
more than patients without it (66.4+7.30
years old). Ejection fraction was lower than
30% in 8 patients (3.5%) and it was 30 — 50
% 1n 22 patients (9.6%), all of whom were
older than 46 years old.

Discussion

In this study, stroke was more common in
males than females (56% vs. 44%). As a
whole, stroke has been reported to be
slightly more common in females (range
from 51 - 53%) (15-17).

In our study, cardiac source of emboli
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ac source of emboli in 30.7% and potential
cause in 11%) of patients and rheumatic
valvular diseases in 16.7 % of CSE. Ac-
cording to a study on young adults suffer-
ing from ischemic stroke in Eastern Iran,
CSE was present in 19.8% of the patients
and rheumatic valvular disease comprised
46.6% of the CSE (15). In other studies,
cardio embolism has been detected in 15.8—
20 % of patients (18-20). Lower CSE find-
ings in the above mentioned studies, at least
partly is due to usage of transthoracic echo-
cardiography for evaluation of cardiac
source of emboli.

Prevalence of AF is less than 1% in the
general population; it comprises approxi-
mately 2-10% of stroke patients over the
age of 60 years, and increases up to 9% at
the age of 80 to 89 years (18,19). AF
Prevalence was 8.75% in our study. High
prevalence of AF in present study may be
because of its higher prevalence in old pa-
tients.

In present study, prevalence of septal an-
eurysm was 3.05% (7 patients) that is simi-
lar to the Zibaeenezhad et al. study in Iran
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(21). In a study by Nighoghossian et al. on
79 patients with unexplained stroke, atrial
septal aneurysm found in 34.5% (22) alt-
hough some studies demonstrated a lower
range between 10.1 and 27.7% (23-25).
Many reasons explain this difference in-
cluding different diagnostic criteria, meth-
odology, and age of patients.

Mitral annular calcification (MAC) may
predispose patients to infective endocarditis
and embolization of vegetative material.
MAC has also been reported to be a risk
factor for AF (2[). We have detected MAC
in 5.7% of patients that is lower than that of
other studies on patients free of prevalent
cardiovascular disease (26,27).

Another important finding in the current
study was high frequency of aortic athero-
ma (24.5%, 56 cases) including 34 female
(14.9%) and 22 males (9.6%). Mean age of
the patients with aortic atheroma was high-
er than those without it (72.2 vs. 66.4
years); it was not statistically significant
(p.v=10.00).

In other studies, aortic atheroma preva-
lence was approximately 6.7 - 65.3% (28-
30). Similar to the Framingham heart study
(30), our results showed that aortic artery
atherosclerosis was more frequent in fe-
males. This is consistent with an autopsy
data showing that women have more fatty
streaks in their abdominal aorta comparing
to men at all ages (31).

Conclusion

Our study showed that in a considerable
percentage of ischemic stroke patients a
high risk cardiac source of emboli can be
detected by TEE. Therefore, it is recom-
mended that ischemic stroke patients be
evaluated using TEE.

Acknowledgements

This study was supported financially by a
research grant (Grant No. 6954) from Shi-
raz University of Medical Sciences and this
article was extracted from thesis of Mo-
hammad Amin Toodeji, medical student at
SUMS. The authors would like to thank Dr.
Nasrin Shokrpour for editorial assistance

http://mjiri.iums.ac.ir

and Mrs Sareh Roosta for statistical analy-
sis at Center for Development of Clinical
Research of Nemazee Hospital.

Conflict of Interest
There are no conflicts of interest declared.

References

1. Fisher M. Stroke and TIA. Epidemiology, risk
factors, and the need for early intervention. Am J
Manag Care 2008; 14(7): 204-11.

2. Nikseresht AR, Jan Azin H. Primary cerebral
hemorrhages due to high blood pressure in patients
refer to hospitals of Shiraz University of medical
science. Medical researches 2003; 2:40-47.

3. Tran J, Mirzaei M, Anderson L, Leeder SR. The
epidemiology of stroke in the Middle East and
North Africa. J Neurol Sci 2010 Aug 15; 295(1-
2):38-40.

4. Azarpazhooh MR, Etemadi MM, Geoffrey
A.Mokhber N, Majdi MR, Ghayour-Mobarhan M, et
al. Excessive incidence of stroke in Iran evidence
from the Mashhad stroke incidence study (MSIS), a
population-based study of stroke in the middle east.
Stroke 2010; 41:3-10.

5. Albers GW, Amarenco P, Easton JD, Sacco RL,
Teal P. Antithrombotic and thrombolytic therapy for
ischemic stroke. Chest 2004; 126:483-512.

6. de Bruijn SF, Agema WR, Lammers GJ, van
der Wall EE, Wolterbeek R, Holman ER.
Transesophageal echocardiography is superior to
transthoracic echocardiography in management of
any age with transient ischemic attack or stroke.
Stroke 2006; 37(10):2531-4.

7. Caputi L, Carriero MR, Falcone C, Parati E,
Piotti P, Materazzo C, et al. Transcranial doppler
and transesophageal echocardiography comparison
of both techniques and prospective clinical rele-
vance of transcranialdoppler in patent foramen ovale
Detection. Journal of stroke and cerebrovascular
diseases 2009; 18(5):343-348.

8. Ezekowitz MD, Aikens TH, Brown A, Ellis Z.
The Evolving Field of Stroke Prevention in Patients
with Atrial Fibrillation. Stroke 2010; 41:17-20.

9. Grysiewicz RA, Thomas K, Pandey DK. Epi-
demiology of Ischemic and Hemorrhagic Stroke:
Incidence, Prevalence, Mortality, and Risk Factors.
Neurologic Clinics 2008; 26:871-95.

10. Mehta Y, Dhole S. Trans-Esophageal Echo-
cardiography-A Review. Indian Journal of Anesthe-
sia 2002 Aug; 46(4):315-322.

11. Hashemilor M, Savadi Oskooee D, Jafariani
M, Amini Sani N. Stroke etiology in young adults in
Alavi hospital of Ardabil 2004-2005. Ardabil Uni-
versity of medical university scientific research mag
2006; 6:78-83.

12. Ghandhari K, Izadi Moud Z. Incidence and

Med J Islam Repub Iran 2015 (12 July). Vol. 29:237.


https://mjiri.iums.ac.ir/article-1-3014-en.html

[ Downloaded from mjiri.iums.ac.ir on 2025-09-02 ]

MA. Toodeji, et al.

Etiology of Ischemic Stroke in Persian Young
Adults. ActaNeurol Scand 2006 Feb; 113(2):121-4.

13. Noor Mohammadi Sh, Roodbari SA, Goli poor
F. Evaluating young adult’s cerebrovascular acci-
dents. Gilan University of Medical Science Mag
2000; 29-30.

14. UpToDate. Etiology, classification, and epi-
demiology of stroke, section on Embolism.Louis R
Caplan. 2015 UpToDate, Inc. [updated Nov 26,
2014]. Available from: http://www.uptodate.com

15. Ahangar AA, Ashraf Vaghefi SB, Ramaezani
M. Epidemiological evaluation of stroke in Babol,
northern Iran (2001-2003). Eur Neurol 2005;
54(2):93-97.

16. Ghandehari K, Izadi Z. The Khorasan Stroke
Registry: results of a five-year hospital-based study.
Cerebrovasc Dis 2007; 23(2-3):132-139.

17. Oveisgharan S, Sarrafzadegan N, Shirani S,
Hosseini S, Hasanzadeh P, and Khosravi A. Stroke
in Isfahan, Iran: hospital admission and 28-day case
fatality rate. Cerebrovasc Dis 2007; 24(6):495-499.

18. Spengos K, Vemmos K. Risk factors, etiology,
and outcome of first-ever ischemic stroke in young
adults aged 15 to 45 — the Athens young stroke reg-
istry. Europ Jour of Neurol 2010; 17: 1358-64.

19. Marini C, De Santis F, Sacco S, Russo T,
Olivieri L, et al. Contribution of Atrial Fibrillation
to Incidence and Outcome of Ischemic Stroke: Re-
sults From a Population-Based Study. Stroke 2005;
36:1115-19.

20. Putaala J, Metso AJ, Metso TM, Konkola N,
Kraemer Y, Haapaniemi E, et al. Analysis of 1008
consecutive patients aged 15 to 49 with first-ever
ischemic stroke. The Helsinki Young Stroke regis-
try. Stroke 2009; 40: 1195-1203.

21. Zibaeenezhad MJ, Mowla A, Slahi R,
Nikseresht A, Shariat H, Ashjaczadeh N, et al. Car-
diac sources of cerebral infarction in transesophage-
al echocardiography. Ann Saudi Med 2006;
26(1):43-45.

22. Nighoghossian N, Perinetti M, Barthelet M,
Adeleine P, Trouillas P. Potential cardioembolic
sources of stroke in patients less than 60 years of
age. Bur Heart J 1996; 17:590-4.

23. Lamy C, Giannesini C, Zuber M, Arquizan C,
Meder JF, Trystram D, et al. Clinical and imaging

Med J Islam Repub Iran 2015 (12 July). Vol. 29:237.

findings in cryptogenic stroke patients with and
without patent foramen ovale: the PFO-ASA Study.
Atrial Septal Aneurysm. Stroke 2002 Mar;
33(3):706-11.

24. Mattioli AV, Aquilina M, Oldani A, Longhini
C, Mattioli G. Atrial septal aneurysm as a cardio-
embolic source in adult patients with stroke and
normal carotid arteries. A multicentre study. Eur
Heart J 2001 Feb;22(3):261-8.

25. Mas JL, Arquizan C, Lamy C, Zuber M,
Cabanes L, Derumeaux G, et al. Recurrent cerebro-
vascular events associated with patent foramen ova-
le, atrial septal aneurysm, or both. N Engl J
Med 2001 Dec 13;345(24):1740-6.

26. Allison MA, Cheung P, Criqui MH, Langer
RD, Wright CM. Mitral and aortic annular calcifica-
tion are highly associated with systemic calcified
atherosclerosis. Circulation 2006 Feb 14;113(6):
861-6.

27. Kizer JR, Wiebers DO, Whisnant JP, Gallo-
way JM, Welty TK, Lee ET, et al. Mitral Annular
Calcification, Aortic Valve Sclerosis, and Incident
Stroke in Adults Free of Clinical Cardiovascular
Disease: The Strong Heart Study. Stroke 2005
Dec;36(12):2533-7.

28. Russo C, Jin Z, Rundek T, Homma S, Sacco
RL, Di Tullio MR. Atherosclerotic disease of the
proximal aorta and the risk of population-based co-
hort: the Aortic Plaques and Risk of Ischemic Stroke
(APRIS) study. Stroke 2009 Jul;40(7):2313-8.

29. Marco R, Tullio D, Russo C, Jin Zh, Ralph L ,
Mohr JP, et al. Aortic Arch Plaques and Risk of
Recurrent Stroke and Death. Circulation 2009;
119:2376-2382.

30. Jaffer FA, O'Donnell CJ, Larson MG, Chan
SK, Kissinger KV, Kupka MJ. Age and sex distribu-
tion of subclinical aortic atherosclerosis: a magnetic
resonance imaging examination of the Framingham
Heart Study. Arterioscler Thromb Vasc Biol 2002
May 1;22(5):849-54.

31. Oyama N, Gona P, Salton CJ, Chuang ML,
Jhaveri RR, Blease SJ, et al. Differen-
tial impact of age, sex,and hypertension on aortic at
herosclerosis: the Framingham Heart Study. Arteri-
oscler Thromb Vasc Biol 2008 Jan;28(1):155-9.

http://mjiri.iums.ac.ir


https://mjiri.iums.ac.ir/article-1-3014-en.html
http://www.tcpdf.org

