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Case Report
We present the case of a 71 year-old woman admitted to hospital
with Takotsubo Cardiomyopathy (TTC) in the context of a nearby
bushfire. Cardiovascular complications may be an under-recognized
contributor to bushfire related morbidity and mortality. We review the
current literature pertaining to TTC and discuss the effects of
Bushfires and other natural disasters on the cardiovascular system.
Keywords: Apical ballooning syndrome; Bushfire; Cardiomyopathy;
Natural disaster

Clinical Case
Ambulance paramedics were called to a 71 year-old woman
complaining of severe central chest pressure soon after witnessing a
fire burning at the periphery of her property. On arrival she appeared
anxious and stated that although she had been concerned by the local
fires, it wasn’t until she witnessed first-hand a nearby bushfire that she
started experiencing the pain. The Early Warning Network issued an
Emergency Warning: “There is a fast moving, out of control bushfire
travelling in a southerly direction [1]. “Leaving now is the safest
option, before conditions become too dangerous. Emergency Services
may not be able to help if you decide to stay” [1].
At presentation to emergency a 12-lead ECG showed global T-wave
inversion (Figure 1), troponin I was 0.85 μg/L (< 0.03 μg/L) and
Creatine kinase 126 units/L (0-170), her standard pathology and
biochemistry were otherwise unremarkable. Chest radiograph showed
borderline heart size with no evidence of pulmonary edema. Her past
medical history was significant for hypertension.
She was brought forward for coronary angiography demonstrating
essentially normal coronary arteries. A left ventriculogram
demonstrated regional wall motion abnormalities consistent with the
classical apical variant of TTC (Figure 2). TTE the following day
reported moderate LV systolic dysfunction with apical hypokinesis in
keeping with the diagnosis of TTC.
The patient was commenced on medical therapy (beta-blocker,
angiotensin-converting enzyme inhibitor (ACEI)) and discharged the
following day. Repeat TTE several months later demonstrated
normalization of her LV function.
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Figure 1: At time of presentation with chest pressure the ECG
showing global T-wave inversion.

Discussion
The impact of bushfires on the cardiovascular system is an underrecognized entity. In Australia there have been over 700 bushfire
fatalities since the first recorded death in 1850 [2]. Between 1967 and
1999 the estimated average annual cost of major bushfires was $77
million with bushfires being the fourth most frequent disaster type [2].
Little attention is given to potential life threatening complications of
bushfire including TTC. Recently published data by Haikerwal et al.
[3] suggest that exposure to smoke from bushfires in the southeast
region of Australia in December 2006 – January 2007 was associated
with an increase in out of hospital cardiac arrests in men and
ischaemic heart disease events in women. Fine particulate matter
produced by bushfires has also been linked to cardiovascular
admissions [4]. Our case highlights another potential health related
consequence of bushfire not previously documented. Given that the
effects of climate change may lead to an increase in the likelihood of
destructive bushfires [2], we may see an increase in the number of
bushfire related cardiovascular presentations in the future, including
TTC.
TTC was first described in a case series of five Japanese patients in
1991 [5]. Although multiple case reports have since been published,
our case represents a novel precipitant stressor in the form of a
bushfire. Considered mechanisms for TTC include multi-vessel
coronary spasm [6] and microvascular dysfunction [7], however,
catecholamine excess seems to be the most likely significant
contributor. Abraham et al. [8] described 9 cases of TTC precipitated
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by epinephrine or dobutamine infusion. In their series, all
morphological variants of TTC (apical, mid and basal) were
demonstrated, suggesting a link with catecholamine excess. Wittstein et
al. [9] demonstrated that catecholamine levels were approximately two
to three times higher in TTC than in cases of acute myocardial
infarction resulting in clinically significant LV dysfunction. They also
found pathological findings consistent with catecholamine-induced
myocardial injury in the TTC cases. Despite the fact that a multitude of
emotional and physical catecholamine mediated triggers for TTC have
been reported, a stressor is not identified in up to one-third of patients
[10].

the levels are markedly lower than would be anticipated by the extent
of wall motion abnormality and ECG changes demonstrated [14].
There is no randomized data regarding the management of TTC.
The initial management strategy should be directed towards the
treatment of ischemia until emergent coronary angiography excludes
obstructive coronary disease or atherosclerotic plaque rupture [17].
Following exclusion, LV wall motion is assessed by left
ventriculography. Initial beta-blocker therapy is considered reasonable
given excess catecholamines may be involved in the pathophysiology of
the condition. They may also reduce complications such as cardiogenic
shock because of LV outflow obstruction, ventricular arrhythmias or
ventricular rupture [18]. An ACEI should also be commenced, at least
until LV function recovers [18]. Therapeutic anticoagulation may be
considered until LV recovery as systemic thromboembolism has been
reported in TTC [19].
Although the natural history of TTC suggests that LV function will
recover, in hospital mortality among patients with TTC is 4.5%, of
which 38% are directly related to TTC complications. Male gender and
advanced age are associated with an increased mortality rate [20]. TTC
may recur in 5-10% of patients and appear as early as three weeks or as
late as four years after the initial event [10].
Bushfire related cardiovascular complications including TTC are a
major public health issue with a definite mortality association. We have
demonstrated a clear association between bushfire and TTC. Improved
public awareness of bushfire associated cardiac issues is important and
may decrease bushfire related morbidity and mortality.
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Figure 2: Left ventriculogram at end-systole.
Natural disasters, potential adrenergic stressors, have been
associated with adverse cardiac outcomes including TTC. For example,
recent earthquakes led to an increase in TTC presentations [11]. The
incidence of TTC one month after an earthquake in Japan in 2004 was
approximately 24-fold higher near the epicenter than that before the
earthquake [12]. There have also been two documented cases of TTC
reported in the context of severe floods [13].
As in our case, the most common presenting symptom relating to
TTC is chest pain, seen in 70-90% of cases and occurs most frequently
in post-menopausal women [14]. In the first large Japanese series
describing TTC 76 patients were women, 12 were men and the median
age was 67 +/- 13 years [15]. The diagnosis of TTC is one of exclusion.
Current suggested criteria require the development of new ECG
abnormalities or modest elevation in cardiac troponin with associated
transient LV wall motion abnormalities in the absence of obstructive
coronary disease or plaque rupture [16].
The patient in our report presented with global T wave inversion on
ECG, which is within the wide spectrum of ECG changes previously
demonstrated in TTC. ST segment elevation is present in
approximately one third of patients, with the anterior leads most
commonly involved [14]. Common changes observed with serial ECGs
include prolongation of the QT interval and deep symmetrical T wave
inversion [14]. Troponin is almost always elevated at presentation but
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