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Abstract

Background: A 72 years aged female patient presented with history of chest
pain which was resolved with medication. Later she developed slurring of speech,
weakness of left side of body, hoarseness of voice, deviation of mouth to right.
Case presentation: Initial ECG had ST depressions and T inversion, bedside
qualitative Trop-T was positive with a unremarkable CT brain plain even after 24
hours of onset of her symptoms suggestive of stroke, arouse a diagnostic dilemma
for the emergency physician of coexisting NSTEMI with ischemic stroke in her
case and patient was initially admitted under cardiology. Further work up ruled
out NSTEMI and confirmed MCA territory acute ischaemic stroke. Conclusion:
Acute stroke patients may have ischaemic changes and/or QT prolongation in
ECG and elevated cardiac troponins, probably as a result of Neurogenic cardiac
damage, which may arise diagnostic dilemma for the emergency physician as in
this case and it shows prognostically poor outcome in acute stoke stroke patients.
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Background

Heart disease and stroke show intense connections
as indicated by the high proportion of strokes with
cardioembolic origin whereas, different types cardiac
derangement like myocardial dysfunction,
arrhythmia, ECG alterations and rise of cardiac
troponins [1,2] commonly occurs in the context of
acute neurological disorders also.

Several studies have reported an increased cTnT in
5-34% of patients with acute ischemic stroke [8] which
was associated with stroke severity on hospital
admission, short- long-term clinical outcome and
increased risk of mortality [9,10,11,12], indicating
prognostic significance of increased cTnT in acute
ischemic stroke.

The cause of rise of serum troponin level is
unknown but possibly related to the uncertain.
Coincidence of acute coronary syndrome (ACS)
leading to ischemic myocardial necrosis because
stroke and myocardial infarction share common risk
factors and there is a high prevalence of coronary artery

disease (CAD) in stroke patients [13].
Another possible cause is Neurogenic cardiac

damage where cardiac injury might result from
autonomic imbalance after stroke [14].

Due to the uncertainty regarding the underlying
etiology of cTnT elevation in ischemic stroke patients
the extent and time point of cardiologic work-up in
this clinical situation is still under debate. Therefore,
there is uncertainty about how acute ischemic stroke
patients with increased cTnT levels should be
managed regarding diagnostic and therapeutic
workup.

Case History

A 72 years old female patient who was a known
hypertensive for last 8-10 years, presented in the
emergency department with a history of sudden onset
pain upper central abdomen and chest, radiating to
back and left arm, associated with mild respiratory
distress, lasted for more than 2 hours, gradually
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increasing, aprox 36 hours back from presentation in
emergency, when she was taken to local general
practitioner who treated her with injectable
Dicyclomine hydrochloride and pain subsided after
approximately 15-20 minutes thereafter, after which
she returned to home. Then almost 8 hours after that
she developed slurring of speech, deviation of mouth
to right side, weakness of left side of body and
hoarseness of voice. She had no history of convulsion/
fall/head injury/vomiting/loss of consciousness/
incontinence/amnesia/fever. On presentation in

emergency her vitals were stable. She was conscious,
alert and oriented with GCS: E4 V5(hoarseness of
voice and slurring of speech were present) M6. Pupils
were 2.5 mm bilaterally equally reactive to light.
Planter reflex: right- Flexor, left-equivocal. Power:
right-5/5, left-4/5. Deviation of mouth to right side. A
CT scan was done which was unremarkable. ECG-12
leads were showing atrial fibrillation with fast
ventricular rate with ‘ST’ depression in V4, V5, V6
and ‘T’ inversion in V3. Bedside Trop-T was also
positive.

Patient was admitted under cardiology with
provisional diagnosis of NSTEMI with ischaemic CVA
and started on oral statin, dual antiplatelet, s/c
LMWH and other supportive medications. Later her
2D-Echocardiography was done: no RWMA, grade1
diastolic dysfunction with LVEF=65%. Lab reports
were, normal WBC count, creatinin-0.53, normal
coagulation profile platelet count-2lakh/cumm,

CKMB=8, normal liver and thyroid function test. MRI
brain was suggestive of acute infarction of right MCA
territory. Carotid Doppler: mild diffuse increase in
intimal thickening, no stenosis or soft plaque. Next
day his GCS decreased to E2V3M6, ECG-12 leads
returned to normal sinus rhythm with resolved ST
depressions and T inversion. NSTEMI was ruled out
and the patient was transferred under Neuromedicine.

MRI Brain Plain
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Discussion

Cardiac abnormalities in patients with acute stroke
were first noticed in 1947 in 4 patients which often
cause diagnostic as well as therapeutic dilemma for
clinicians. Khechinashvili et al. in a systematic review
showed abnormalities like ischaemic changes in
ECGs and/or QT prolongation in patients with acute
stroke, which were mostly prevalent in patients with
pre-existing coronary artery disease. They found ECG
changes are non specific to diagnose acute MI in
settings of acute stroke. Dogan et al. showed ECG
abnormalities are frequently seen in stroke patients
without any pre-existing heart disease and atrial
fibrillation is more common in ischaemic stroke than
hemorrhagic stroke. Balaney B, et al. has done a
literature review of elevated cardiac troponin level in
acute ischaemic stroke where he found that It is not
uncommon to see elevated troponin in the setting
of acute ischaemic stroke. In TRELAS study only
approximately 24% of patients with acute ischemic
stroke and troponin elevation have angiographic
evidence of a “culprit lesion” and the rate of
percutaneous vascularization was only 21% in this
cohort. Nevertheless, elevated troponin has worse
prognosis in stroke patients and should prompt closer
evaluation for ischemic heart disease. A meta analysis
by Touze´ et al concluded that Patients with TIA or
stroke have a relatively high risk of MI and nonstroke
vascular death, risk of MI at 10 years after acute stroke
was approximately 20%. Though the cause of these
ischaemic ECG abnormalities, arrhythmias and
elevated cardiac troponin level remains unclear. G.V.
Dous et al. in his literature review addressed it as a
neurogenic heart syndrome (NHS). It is a neurally
mediated process due to increase in catecholamine
release as a result of hypoperfusion of the posterior
hypothalamus causing autonomic nervous system
imbalance and increased sympathetic output.
Therefore, activation of the sympathoadrenal system
could be an important contributor to myocardial
damage in stroke patients causing elevation of cardiac
troponins and ECG abnormalities.

Conclusion

Acute stroke patients may have ischaemic changes
and/or QT prolongation in ECG and elevated cardiac
troponins with or without any pre-existing cardiac
disease, probably as a result of neurogenic cardiac
damage, which may arise diagnostic dilemma for the
emergency physician as in this case. Though it is

uncommon to have an acute MI in these group of
stroke patients still they should undergo thorough
cardiac evaluation for coronary artery disease to
exclude their coexistence in acute stroke settings. And
even if coronary artery disease is excluded in them,
elevated cardiac troponin and ischaemic ECG
abnormalities are bad prognostic indicators in acute
stroke patients with higher incidence of MI in future.

References

1. Jespersen CM, Fischer Hansen J: Myocardial stress in
patients with acute cerebrovascular events.
Cardiology. 2008; 110:123-128. 10.1159/000110491.

2. Jensen JK, Atar D, Mickley H: Mechanism of troponin
elevations in patients with acute ischemic stroke. Am
J Cardiol. 2007; 99:867-870. 10.1016/j.amjcard.2006.
10.052.

3.  Babuin L, Jaffe AS: Troponin: the biomarker of choice
for the detection of cardiac injury. CMAJ. 2005;, 173:
1191-1202. 10.1503/cmaj/051291. Daubert MA,
Jeremias A: The utility of troponin measurement to
detect myocardial infarction: review of the current
findings. Vasc Health Risk Manag. 2010; 6:691-699.

4.  Jeremias A, Gibson CM: Narrative review:
alternative causes for elevated cardiac troponin levels
when acute coronary syndromes are excluded. Ann
Intern Med. 2005; 142:786-791. Agewall S, Giannitsis
E, Jernberg T, Katus H: Troponin elevation in
coronary vs. non-coronary disease. Eur Heart J. 2011,
32: 404-411. 10.1093/eurheartj/ehq456. Freda BJ, Tang
WHW, van Lente F, Peacock WF, Francis GS: Cardiac
troponins in renal insufficiency: review and clinical
implications. J Am Coll Cardiol. 2002; 40:2065-2071.
10.1016/S0735-1097(02)02608-6.

5. Kerr G, Ray G, Wu O, Stott DJ, Langhorne P: Elevated
troponin after stroke: a systematic review.
Cerebrovasc Dis. 2009; 28:220-226. 10.1159/000226773.

6. James P, Ellis CJ, Whitlock RM, McNeil AR, Henley
J, Anderson NE: Relation between troponin T
concentration and mortality in patients presenting
with an acute stroke: observational study. BMJ. 2000;
320:1502-1504. 10.1136/bmj.320.7248.1502.

7. Di Angelantonio E, Fiorelli M, Toni D, Sacchetti ML,
Lorenzano S, Falcou A, Ciarla MV, Suppa M, Bonanni
L, Bertazzoni G, Aguglia F, Argentino C: Prognostic
significance of admission levels of troponin I in
patients with acute ischaemic stroke. J Neurol
Neurosurg Psychiatr. 2005; 76:76-81. 10.1136/
jnnp.2004.041491.

8. Jensen JK, Kristensen SR, Bak S, Atar D, Høilund-
Carlsen PF, Mickley H: Frequency and significance
of troponin T elevation in acute ischemic stroke. Am
J Cardiol. 2007; 99:108-112. 10.1016/j.amjcard.
2006.07.071.

Indraneel Dasgupta et. al.  / Diagnostic Dilemma in a Case of Ischaemic CVA



129

Indian Journal of Emergency Medicine / Vol. 3 No. 1 / January - June 2017

9. Ay H, Koroshetz WJ, Benner T, Vangel MG,
Melinosky C, Arsava EM, Ayata C, Zhu M, Schwamm
LH, Sorensen AG: Neuroanatomic correlates of
stroke-related myocardial injury. Neurology. 2006;
66: 1325-1329. 10.1212/01.wnl.0000206077.13705.6d.

10. Amarenco P, Lavallée PC, Labreuche J, Ducrocq G,
Juliard J, Feldman L, Cabrejo L, Meseguer E, Guidoux
C, Adraï V, Ratani S, Kusmierek J, Lapergue B, Klein
IF, Gongora-Rivera F, Jaramillo A, Mazighi M,
Touboul P, Steg PG: Prevalence of Coronary
Atherosclerosis in Patients With Cerebral Infarction.
Stroke. 2010; 42:22-29.

11. Yoshimura S, Toyoda K, Ohara T, Nagasawa H,
Ohtani N, Kuwashiro T, Naritomi H, Minematsu K:
Takotsubo cardiomyopathy in acute ischemic stroke.
Ann Neurol. 2008; 64:547-554. 10.1002/ana.21459.

12. Khechinashvili, G., Asplund, K. Et al.  Electrocardio-
graphic changes in patients with acute stroke: a
systematic review, Cerebrovasc Dis, 2002; 14:67–76.

13. Kamal Kumar Jain1, Yogesh Garg, et al. ECG changes
in patients of acute cerebrovascular diseases,
International Medical Journal, 2015; 4(2):256-259.

14. AS Praveen Kumar, E Babu, DK Subrahmanyam, et
al. Cerebrogenic tachyarrhythmia in acute stroke, J
Neurosci Rural Pract, 2012; 3(2):204–206.

15. Dogan A, Tunc E, Ozturk M, Kerman M, et al.
Electrocardiographic changes in patients with
ischemic stroke and their prognostic importance, Int
J Clin Practice,  2004; 58(5):436- 440.

16. Balaney B, Batal O, Kolia N, Hickey G, Dardari Z,
Reddy V, et al. Troponin I elevation in acute ischemic
stroke, J Am Coll Cardiol, 2013; 61(10_S).

17. Beaulieu-Boire I, Leblanc N, Berger L, Boulanger JM.
et al. Troponin elevation predicts atrial fibrillation
in patients with stroke or transient ischemic attack, J
Stroke Cerebrovasc Dis. 2013; 22(7):978–83. 

18. Furtner M, Hammerer-Lercher A, Kiechl S, Mair J. et
al. High-sensitivity troponin T is predictive of
adverse outcome after acute ischemic stroke, Eur

Heart J, 2013; 34(suppl 1).

19. Siamak Abdi, Shahram Oveis-Gharan, Farnaz Sinaei,
Askar Ghorbani1, et al. Elevated troponin T after
acute ischemic stroke: Association with severity and
location of infarction, Iran J Neurol. 2015; 14(1):
35–40.

20. Yu-Chin Su, Kuo-Feng Huang, Fu-Yi Yang, and
Shinn-Kuang Lin, et al. Elevation of troponin I in
acute ischemic stroke, PeerJ, 2016; 4:e1866.

21. Mochmann, Jan F. Scheitz, Gabor C. Petzold, Karl
Georg Haeusler, Heinrich J. Audebert, Ulrich Laufs,
Christine Schneider, Ulf Landmesser, Nikos Werner,
Matthias Endres, Bernhard Witzenbichler, Christian
H. Nolte, et al. Coronary Angiographic Findings in
Acute Ischemic Stroke Patients With Elevated Cardiac
Troponin, The Troponin Elevation in Acute Ischemic
Stroke (TRELAS) Study, ahajournals, 2016; 133:
1264-1271.

22. Hans-Christian Touzé E, Varenne O, Chatellier G,
Peyrard S, Rothwell PM, Mas JL, et al. Risk of
myocardial infarction and vascular death after
transient ischemic attack and ischemic stroke: a
systematic review and meta-analysis, Stroke, 2005;
36:2748–2755.

23. Ivo A.C. van der Bilt, Joost Raaphorst, Ernest J.
Wouda, Frans C. Visser, et al. Ischemic stroke
mimicking acute myocardial infarction, a diagnostic
dilemma, IJC, 2006; 109(1):127–128.

24. Samuels MA, et al. The brain-heart connection, 
Circulation, 2007; 116:77–84.

25. A. T. Mazzeo1, A. Micalizzi, L. Mascia1, A. Scicolone
and L. Siracusano, et al. Brain–heart crosstalk: the
many faces of stress-related cardiomyopathy
syndromes in anaesthesia and intensive care, BJA,
2014; 112(5):803–15.

26. Hachinski VC, Smith KE, Silver MD, Gibson CJ,
Ciriello J. Acute myocardial and plasma
catecholamine changes in experimental stroke,
Stroke, 1986; 17:387–90.

Indraneel Dasgupta et. al.  / Diagnostic Dilemma in a Case of Ischaemic CVA


