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A retrospective study of patients with acute myocardial
ischemia syndrome, mainly middle-aged and elderly wo-
men, was published in july 2001. The main features of
acute myocardial ischemia were typical triggering cir-
cumstances, initial ECG mimicking acute myocardial in-
farction (AMI with transient appearance of Q waves and
large negative T waves), mild or no enzymatic changes,
and a combination of a normal coronary angiogram and
transient left ventricular apical dyskinesia that normalized
within days. The clinical course and prognosis were com-
pletely different from those of conventional AMI, with an
increased number of acute-phase complications such as
acute pulmonary edema, cardiogenic shock, and ventricu-
lar tachycardia. Despite this, the long-term outcome was
better than that of AMI. We report a typical case diagno-
sed in a Spanish woman who developed embolic stroke,
a complication not previously described, most likely rela-
ted with her apical dyskinesia.
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INTRODUCTION

Around 6% of acute myocardial infarctions (AMI)
in which coronariography is performed occur in the
presence of normal coronary arteries. The etiology of
these conditions varies widely and includes coronary
spasm, coronary embolism, arteritis, cardiac trauma,
aortic valve disease, blood dyscrasia, and cocaine use.1
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Síndrome de discinesia apical transitoria con una
complicación inhabitual

En julio de 2001 se ha publicado un estudio retrospecti-
vo de pacientes, sobre todo mujeres de edad mediana y
avanzada, que presentaban un síndrome de isquemia
miocárdica aguda precedido de un desencadenante típico,
con evolución inesperada en el electrocardiograma (apari-
ción transitoria de ondas Q, ondas T negativas gigantes),
leve o inexistente elevación enzimática y la combinación
de coronarias normales y discinesia apical transitoria en la
fase aguda, con normalización de la función ventricular
días más tarde. El curso y el pronóstico son completa-
mente diferentes de los del IAM convencional, con más
complicaciones iniciales, como edema agudo pulmonar,
shock cardiogénico y taquicardia ventricular y, sin embar-
go, mejor pronóstico a medio-largo plazos. Describimos
un caso típico en una enferma de nuestro medio que pre-
sentó una embolia cerebral, complicación aún no descrita,
probablemente relacionada con su discinesia apical.

Palabras clave: Infarto de miocardio. Isquemia miocár-
dica. Accidente cerebrovascular.

A recent series2 of 88 Japanese patients with tran-
sient left ventricular apical ballooning syndrome, or
transient apical dyskinesia (TAD), has been published.
The epidemiology, trigger factors, clinical, electrocar-
diographic, and enzymatic evolution, as well as the
existence of TAD with normal coronary arteries diffe-
rentiate it from the conditions described above.
Although cases have been described in Japan since
1990,3 it is exceptional in other regions.

Rapid recognition of the syndrome can modify the
diagnostic and therapeutic attitude (avoiding throm-
bolysis and performing catheterization in the acute
phase), so we think that it is useful to report a typical
case that was recently seen in our center. We also re-
port an embolic complication of the syndrome that has
not been described in the literature. 
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CLINICAL CASE

A 65-year-old woman with mild hypertension, smo-
ker of 20 cigarettes/day until the age of 45, was seen
in the emergency room of our hospital for palpitations
and nausea after an accidental fall with injury to the
head and right elbow. In the emergency room, she pre-
sented precordial oppression lasting 3-4 minutes.

The physical examination showed blood pressure

134/74 mm Hg, heart rate 103 beats/min, and post-trau-
matic hematoma of the right frontal region. The blood
tests disclosed a normal differential blood count, kidney
function, and electrolyte concentrations. The initial cre-
atine phosphokinase was 222 U/L (normal, 24 U/L-170
U/L). The initial troponin I was 11.8 µg/L (normal, up
to 0.4 µg/L). The chest radiograph was normal.

The initial ECG, performed while the patient was

Fig. 1. A: ECG of the patient on arrival to the emergency room. Observe the elevation of the ST segment in leads V2-V6. B: ECG of the patient a few
hours after the onset of the condition. Q waves have appeared in V2-V6 and elevation of the ST segment persists.
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experiencing chest pain, showed (Figure 1A) elevation
of the ST segment of 1-3 mm in V2-V6, I, aVL, and
II.

The patient was hospitalized in the coronary unit,
where an ECG (Figure 1B) made hours later showed
Q waves in the anterolateral region, with elevation of
the ST segment in V2-V5 and Q waves on the inferior
face. With the diagnosis of an extensive anterolateral
necrosis of 6 hours of evolution and an absolute con-
traindication for thrombolytic treatment, coronario-
graphy was performed in preparation for primary an-
gioplasty. The test revealed a normal coronary tree.
Left ventriculography demonstrated a large ballooned
apical zone of aneurysmal appearance, with good con-
tractility of the basal segments and an ejection fraction
of 39% (Figure 2).

Treatment was begun with platelet antiaggregants,
sodium heparin, and captopril. Heparin was disconti-
nued due to an increase in the size of the subcutaneous
frontal hematoma. The patient had no new episodes of
chest pain or clinical manifestations of heart failure.
The maximum creatine phosphokinase and troponin I
concentrations were 303 U/L and 31 µg/l, respectively.
Unexpectedly, the ECG evolved (Figure 3) toward the
disappearance of Q waves and the appearance of
strong negativization of T waves in V2-V6, with pro-
longation of the QT interval (520 ms). At 7 days of ad-
mission, isotopic ventriculography showed normal
contractility, with no zones of abnormal regional moti-
lity.

The patient showed an abrupt reduction of cons-
ciousness on day 5 of admission. Cranial CT demons-
trated a small acute left frontal ischemic infarction.
Doppler study of the supra-aortic trunks was suggesti-
ve of embolism to the left anterior cerebral artery.
Cerebral arteriography performed one week later was
normal. 

The patient was released 15 days after admission
with platelet antiaggregant treatment and sublingual

nitrates. She had no neurological sequelae or clinical
incidents in the next 6 months.

DISCUSSION

In July 2001, Tsuchihashi et al2 published a retros-
pective analysis of 88 Japanese patients, almost all of
them women (86%), with a syndrome characterized by
the presence of trigger factors (mental stress, acute di-
sease, or non-cardiac surgery), dyspnea or chest dis-
comfort, electrocardiographic disturbances that were
initially identical to those of conventional AMI, mini-
mal or no elevation of creatine phosphokinase and tro-
ponin, normal coronary arteries, and apical ballooning
of the left ventricle that normalized in a few days.

The electrocardiographic evolution was different
from the typical evolution of AMI because the Q wa-
ves disappeared and prominent negative T waves ap-
peared in the subacute phase.

As occurred in our patient, in 73% of the cases in
the original series the condition was preceded by
mental stress, acute disease, or non-cardiac surgery.
The pathophysiology of TAD is unknown, and it is
postulated that it can be mediated by an increase in
sympathetic activity due to the massive discharge of
catecholamines,4-6 as occurs in episodes of pheochro-
mocytoma and subarachnoid hemorrhage. In the acute
phase of subarachnoid hemorrhage, abnormalities in
segmental contractility have been described without
evidence of coronary lesions or vasospasm, with im-
provement in the chronic phase, as occurs in stunned
myocardium.5

For some authors,3 the mechanism that leads to
myocardial ischemia could be a transient, diffuse coro-
nary spasm. Rubio Caballero et al7 reported a case of
variant angina after the subcutaneous administration of
epinephrine, in which the epicardial coronary arteries
were angiographically normal, which is why the con-
dition was attributed to vasospasm. However, the arti-

Fig. 2. Photograms of the patient's left
ventriculogram in diastole and systole.
The dark arrowheads mark the left ven-
tricular contour in diastole and the zone
of apical ballooning in systole. The light
arrows indicate zones of normal con-
tractility in systole, corresponding to the
basal portions of the left ventricle.
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cle by Tsuchihashi et al2 reported vasospasm in only
21% of the 48 patients with TAD in which a pharma-
cological challenge was used, which is a strong argu-
ment against vasospasm as the pathophysiological me-
chanism of this disorder. 

In the article by Tsuchihashi et al, various complica-
tions associated with TAD are described, including
acute pulmonary edema (22%), cardiogenic shock
(15%), and atrial and ventricular arrhythmias. These
complications occur more frequently in TAD than in
conventional AMI.8-10 Paradoxically, the long-term
prognosis of TAD syndrome is more favorable. In the
series of 88 patients mentioned above, only one death
took place during the hospital phase and there was 2%
mortality in a mean follow-up of more than a year.2

Cerebral infarction as that which occurred in our pa-
tient has not been described previously in association
with this syndrome. We think that the embolic origin
of the complication has been sufficiently demonstrated
by its clinical characteristics and cerebral arterio-
graphy without lesions, typical Doppler findings in the
supra-aortic trunks, and the exceptional nature of focal
cerebral vasospasm,11 which could be invoked as an
alternative cause. On the other hand, the thromboem-
bolic phenomena associated with left ventricular dys-
kinesia of ischemic origin are well known,12 generally
in anterior transmural infarction with apical involve-
ment (which produce emboli mainly in the first 2 we-
eks of evolution of the infarction). 

The shortage of descriptions of TAD in our part of
the world may suggest that this disease does not occur
in our population. However, the finding of a typical

case soon after the condition was described as a sepa-
rate entity suggests that it may in fact be underdiagno-
sed in western countries. For that reason, we think that
it is important to suggest that when this syndrome is
suspected (a woman with a typical trigger factor and
elevation of the ST segment), emergency coronario-
graphy should be performed to confirm the diagnosis
and eliminate the risk of unnecessary thrombolysis.
The prognostic and therapeutic implications of TAD
differ from those of conventional AMI and can lead to
a different clinical management.

REFERENCES

1. Antman EM, Braunwald E. Acute Myocardial Infarction. En:

Braunwald E, Zipes DP, Libby P, editors Heart Disease. A text-

book of cardiovascular medicine. 6th ed. Philadelphia: W.B.

Saunders Company, 2001; p. 1116-23.

2. Tsuchihashi K, Veshima K, Uchida T, Oh-mura N, Kimura K,

Owa M, et al. Transient left ventricular apical ballooning whit-

hout coronary artery stenosis: a novel heart syndrome mimicking

acute myocardial infarction. J Am Coll Cardiol 2001;38:11-8.

3. Satoh H, Tateishi H, Uchida T. Takotsubo-type cardiomyopathy

due tomultivessel spasm. En: Kodama K, Haze K, Hon M, edi-

tors. Clinical aspect of myocardial injury: from ischemia to he-

art failure (en japonés). Tokio: Kagakuhyouronsya Co., 1990; p.

56-64.

4. Sila A, Furlan AJ. Cerebrovascular disease. En: Topol EJ, editor.

Textbook of cardiovascular medicine. Philadelphia: Lippincott-

Raven Publishers, 1998; p. 2589.

Fig. 3. ECG of the patient on day 4 of admission; the Q waves have disappeared and deep negative T waves are observed in V2-V6.



Sociedad Española de Cardiología. Rev Esp Cardiol

2001;54:1033-40.

9. Arós F, Loma-Osorio A, Alonso A, Alonso JJ, Cabadés A,

Coma-Canella I, et al. Guías de actuación clínica de la Sociedad

Española de Cardiología en el infarto agudo de miocardio. Rev

Esp Cardiol 1999;52:919-56.

10. Hochman JS, Gersh BJ. Acute myocardial infarction.

Complications. En: Topol EJ, editor. Textbook of cardiovascular

medicine. Philadelphia: Lippincott-Raven Publishers, 1998; p.

459.

11. Call G K, Fleming MC, Sealfon S, Levine H, Kistler JP, Fisher

CM. Reversible cerebral segmental vasoconstriction. Stroke

1988;19:1159-70.

12. Sila A, Furlan AJ. Cerebrovascular Disease. En: Topol EJ, editor.

Textbook of cardiovascular medicine. Philadelphia: Lippincott-

Raven Publishers, 1998; p. 2266.

1332 Rev Esp Cardiol 2002;55(12):1328-32 134

Peraira Moral JR, et al. A Case of Transient Left Ventricular Apical Ballooning with an Unusual Complication

5. Kono T, Morita H, Kuroiwa T, Onaka H, Takatsuka H, Fujiwara

A. Left ventricular wall motion abnormalities in patients with su-

barachnoid hemorrage: neurogenic stunned myocardium. J Am

Coll Cardiol 1994;24:636-40.

6. Amsterdam PB. Hematologic and oncologic disorders and the he-

art. En: Topol EJ, editor. Textbook of cardiovascular medicine.

Philadelphia: Lippincott-Raven Publishers, 1998; p. 868.

7. Rubio Caballero JA, Oteo Domínguez JF, Maicas Bellido C,

Cantón T, Bariela R, García Moreno LM, et al. Vasoespasmo in-

ducido por adrenalina como forma de presentación de una angina

variante. Rev Esp Cardiol 1999;52:273-6.

8. Arós F, Loma-Osorio A, Bosch X, González Aracil J, López

Bescós L, Marrugat J, et al. Manejo del infarto de miocardio en

España (1995-1999). Datos del registro de infartos de la Sección

de Cardiopatía Isquémica y Unidades Coronarias (RISCI) de la


