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Introduction

Frequently, patients admitted to a coro-
nary care unit with ST-segment elevation
myocardial infarction show an angiograph-
ically normal coronary tree. In this context,
the differential diagnosis encompasses a se-
ries of different clinical entities. Only one
prospective study evaluated possible related
mechanisms and detected an etiological
factor only in about one third of the 91 en-
rolled patients1. Myocarditis should be con-
sidered in the pathogenesis, because of its
highly variable clinical presentation, show-
ing localized ischemic ECG alterations, re-
gional wall motion abnormalities and typi-
cal chest pain. In this case, endomyocardial
biopsy remains the best diagnostic tool, de-
spite its limited sensitivity2,3.

In the literature, several entities charac-
terized by transient acute cardiomyopathy
that mimics myocardial infarction have
been described, including pheochromocy-
toma crisis4,5 and subarachnoid hemor-
rhage, possibly mediated by catecholamine
release6,7.

More recently, a stress-induced form of
transient left ventricular (LV) apical bal-

looning has been suggested, observing a
strong relationship between the timing of
unordinary stressors and the onset of acute
symptoms with documentation of severe
apical LV dysfunction usually with a rapid-
ly favorable outcome8-12.

The tako-tsubo syndrome was de-
scribed, for the first time, in the Japanese
literature in 1991 from Dote et al.13, but on-
ly Tsuchihashi et al.14, in March 2001, re-
ported the first multicenter study, identify-
ing the clinical characteristics of this syn-
drome: abrupt onset of angina-like chest
pain; ECG changes with ST-segment eleva-
tion and diffuse T-wave inversion; typical
LV systolic dysfunction with involvement
of the mid-to-distal regions and normo-hy-
percontractility of the basal portion; mini-
mal myocardial enzyme release; absence of
any significant coronary lesions at coro-
nary angiography; predominance in elderly
women; common relationship with an
emotional or physical stress.

A few months later, Kurisu et al.15 pub-
lished a series of 30 patients more exten-
sively studied but, the first study that evalu-
ated the microcirculation was published in
2003: although rest single-photon emission
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The tako-tsubo syndrome, or transient left ventricular apical ballooning, has been widely de-
scribed in Japan as a cardiomyopathy which resembles acute myocardial infarction on presentation,
but characterized by a normal coronary tree and a favorable outcome. Conversely few series have
been described in Europe and etiology and mechanism are still unknown.

We describe the case of a 74-year-old Italian woman with tako-tsubo cardiomyopathy, one of the
first Italian cases reported to our knowledge. In the acute phase, echocardiography and ventriculog-
raphy showed the typical mid-apical systolic left ventricular dysfunction, with an angiographically
normal coronary tree. A few days after, technetium-99m single-photon emission computed tomogra-
phy disclosed a large mid-apical perfusion defect and dobutamine stress echocardiography showed a
typical “biphasic” response. Three months later, all of these tests normalized with normal left ven-
tricular function.

In conclusion, the results of functional tests, during the acute and subacute phases, suggest that,
in the absence of evident coronary spasm, a transitory reduction of the coronary reserve played a role
in the pathogenesis. In the absence of epicardial coronary obstruction this could be due to a transient
microcircle dysfunction, and may be attributed to a spasm followed by impaired vasodilation capa-
bility.

(Ital Heart J 2005; 6 (11): 933-938)



computed tomography (SPECT) showed a decreased
uptake of the LV apex, intracoronary Doppler was nor-
mal, contrast echocardiography detected apical my-
ocardium enhancement and acute coronary angiogra-
phy did not reveal the slow-flow phenomenon12.

The first series of Caucasian patients was described
in Belgium, by Desmet et al.16 in 2003. Afterwards,
several authors published the cases of European and
American patients10,17. The first Italian case relating to
emotional and physical stress has been recently de-
scribed18.

The etiology, therefore, remains unknown, but the
clinical profile of a new syndrome, which creates dif-
ferential diagnostic problems with “classic” acute coro-
nary syndromes, has been clearly identified.

We described an Italian case that perfectly corre-
sponds to this clinical profile: a 74-year-old woman
with acute onset of intense chest pain and LV middle-
apical systolic dysfunction, anterior ST-T changes on
ECG, minimal myocardial enzyme release, and com-
plete rapid recovery.

Case report

On August 20th, 2004, at 10 a.m., C.M. a 74-year-
old Italian woman was admitted to our coronary care
unit with suspected acute myocardial infarction. Rele-
vant history included only mild dyslipidemia. In 2003
she underwent echocardiography and an exercise stress

test because of exertional dyspnea: the results were nor-
mal. Prior cardiovascular history was unremarkable,
with no coronary artery or valvular heart disease, chest
pain, myocardial infarction or heart failure. Three
weeks earlier, she had a spontaneous epigastric pain
which lasted 45 min. The evening before admission, she
experienced an intense oppressive chest pain irradiating
to the interscapular region, the jaw and upper limbs, as-
sociated with cold profuse diaphoresis. The symptoms
persisted continually through the night until the follow-
ing morning when she went spontaneously to the emer-
gency department. The patient did not experience emo-
tional or physical stress before the onset of symptoms.

On admission, mild chest discomfort was present.
The physical examination was negative, blood pressure
values were 115/60 mmHg, the heart rate was 98 b/min,
the oxygen saturation was normal. Myocardial en-
zymes revealed only a mild increase in troponin T (0.8
ng/dl, normal value < 0.03 ng/dl) with normal creatine
kinase values. The ECG showed antero-lateral ST-seg-
ment elevation (about 1.5 mm) with no R-wave pro-
gression in V1-V2 (Fig. 1). Echocardiographic evalua-
tion revealed akinesia of the whole middle-apical por-
tion of the left ventricle with hypercontractility of the
basal segments and a moderate reduction in ejection
fraction (40%) (Fig. 2). No pericardial effusion was ob-
served. Initially the patient was treated with aspirin
(250 mg), intravenous heparin (bolus of 5000 IU and
1000 IU/hour as a maintenance) and nitroglycerin (10
mcg/kg/min). Two hours later the pain worsened and
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Figure 1. Baseline ECG: antero-lateral ST-segment elevation with no R-wave progression in V1-V2 on admission.



the patient was urgently transferred to the cath-lab for
coronary angiography. Neither significant coronary le-
sions nor vasospasm was observed during angiography.
Ventriculography confirmed echo images with a tako-
tsubo-like end-systolic ventricular shape (Fig. 3). Chest
pain and ST-segment elevation persisted throughout the
whole procedure. Contrast angiography and computed
tomography scan were negative for aortic dissection.
The patient was promptly transferred back to our hos-
pital with mild continual chest discomfort. Heparin was
discontinued and anti-inflammatory doses of acetylsal-
cylic acid were given in the hypothesis of an inflamma-
tory process. During the following hours, the pain pro-
gressively disappeared and ECG alterations evolved to-
wards antero-lateral T-wave inversion with QT prolon-
gation (Fig. 4). Ramipril and carvedilol were intro-
duced and slowly up-titrated.

Over the following days the patient felt better. ECG
was stable, creatine kinase negative and troponin T val-
ues slowly normalized. Inflammatory indices (C-reac-

tive protein, erythrosedimentation rate, white blood cell
count) were moderately elevated on admission and pro-
gressively normalized. The thrombophilic screening
(protein S, protein C, activated protein C resistance, an-
tithrombin III, lupus anticoagulant, anticardiolipin lupus
anticoagulant, mutation of factor II or V, homocysteine)
and major viral titles known to be responsible for my-
ocarditis (Epstein-Barr virus, cytomegalovirus, HIV,
Toxoplasma, Coxsackie A-B virus), all resulted negative.

After 6 days, we performed a dobutamine stress
echo test (up to 40 mcg/kg/min plus atropine 1 mg over
4 min) which resulted in a typical biphasic response as-
sociated with the occurrence of oppressive chest pain
without significant changes on the ECG. No arrhyth-
mias were induced during the test.

On day 11, we performed a technetium-99m ses-
tamibi SPECT with evidence of a fixed apical perfusion
defect in the asymptomatic patient (Fig. 5). The patient
was discharged the day after with the following phar-
macological therapy: ramipril 10 mg, carvedilol 6.25
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Figure 3. Baseline ventriculography: end-diastolic (left panel) and end-systolic (right panel) images. Ventriculography confirmed echo images with a
tako-tsubo-like end-systolic ventricular shape that resembles those Japanese containers traditionally used to catch octopus.

Figure 2. Baseline echocardiographic evaluation: mid-to-apical akinesis with tako-tsubo-like end-systolic (on the left) and end-diastolic (on the right)
ventricular shape.



mg, furosemide 12.5 mg, aspirin 100 mg, and transder-
mic dinitrate 10 mg. Two weeks later, echo findings
showed hypokinesis of the apex with normalization of
ejection fraction and persistence of T-wave inversion
on the ECG.

One month later, the patient was readmitted as a re-
sult of the recurrence of oppressive chest pain with no
evidence of ECG changes (persistence of T-wave inver-
sion) and myocardial enzyme release. Echocardiogra-

phy revealed an improved LV contractility with mild
wall motion abnormalities localized to the apex.

On November 8th, the ECG showed only flattened
T waves in leads V5-V6-D1-aVl, and echocardiography
revealed a completely normal wall motion and systolic
LV function. Effort technetium-99m SPECT and dobut-
amine stress echo were repeated and findings were
shown to be normal (Fig. 6). The patient is still receiving
regular clinical, ECG and echocardiographic follow-up.
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Figure 4. ECG evolved vs antero-lateral T-wave inversion with QT prolongation.

Figure 5. Technetium-99m sestamibi single-photon emission computed tomography performed on day 11: evidence of a fixed apical perfusion defect.



Discussion

This case report describes the second Italian tako-
tsubo-like syndrome to our knowledge. The clinical
features, ECG, echo and angiographic findings identify
this syndrome well and correspond well to cases de-
scribed in the literature. In the literature, several hy-
potheses have been tested with regard to etiology, with-
out obtaining convincing conclusions.

In our case, the persistence of angina-like chest pain
and ST-segment elevation during coronary angiogra-
phy, in the absence of any evidence of coronary throm-
bosis or spasm, excludes a mechanism related to tran-
sient epicardial coronary artery occlusion. Myocarditis
is most commonly the result of an infectious process. In
our case, the most common agents known to be respon-
sible for myocarditis were investigated, and all of the
tests resulted negative. Given the absence of a clear in-
flammatory process, clinical features and echocardio-
graphic findings, it seems highly unlikely that my-
ocarditis played a role in the pathogenesis. In particu-
lar, we could not explain the only mid-to-apical LV in-
volvement by an infectious agent. Endomyocardial
biopsy was not performed since its role in the diagnos-
tic work-up of patients with cardiomyopathies has to be
clearly defined yet. There are still doubts on its poor di-
agnostic accuracy due to high sampling error and the
risks of major complications3. Moreover, Sharkey et
al.10 have recently published the largest and most com-
prehensive observational study of the apical ballooning
syndrome in the United States. The authors did not per-
form endomyocardial biopsy; furthermore they sus-
tained that, in order to rule out myocarditis, endomy-
ocardial biopsy was not routinely indicated or advis-
able under those clinical circumstances.

For the first time in the literature we documented,
during the subacute phase, the coexistence of a fixed
perfusion defect at SPECT, a biphasic response at
dobutamine stress echo and angiographically normal
coronary tree. This pattern suggests the hypothesis of a
coronary microcirculation impairment with an acute
phase of abrupt reduction in myocardial perfusion, pos-
sibly related to arteriolar spasm, followed by a pro-
longed phase of reduced coronary reserve and myocar-
dial stunning, possibly related to a sustained increase of
arteriolar tone.

During the chronic phase, we observed normaliza-
tion of LV contractility, no perfusion defects at SPECT
and a normal behavior during stress echo. This pattern
may correspond to a normalization of the microcircula-
tory function with recovery of coronary reserve.

A number of unanswered questions persist regard-
ing this reversible form of cardiomyopathy19. Further
studies are needed to determine the etiology and mi-
crocirculation should be thoroughly investigated in or-
der to define the true role it plays in pathogenesis.
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Figure 6. Follow-up technetium-99m single-photon emission computed tomography. Normal myocardial uptake.
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