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Bedside
Cardiac Ultrasound
to Aid in Diagnosing
Takotsubo

Cardiomyopathy

Emily R. Nguyen, MD; Abigail R. Brackney, MD, RDMS

A case of a 64-year-old
patient presenting with
new-onset chest pain and
shortness of breath illustrates
the utility of bedside cardiac
ultrasound.

ardiac ultrasound is among the many beneficial

applications of point-of-care (POC) ultrasound

in the ED. This modality can prove extremely

beneficial in evaluating the critically ill patient.
For example, POC cardiac ultrasound not only permits
the emergency physician (EP) to diagnose a pericar-
dial effusion and cardiac tamponade, but also perform
a pericardiocentesis.! The EP can also employ beside
ultrasound to estimate an ejection fraction (EF) almost
as well as cardiology services,? look for signs of right-
heart strain in patients with pulmonary embolism (PE),?
and guide fluid management in patients who have sep-
tic shock.* In addition to only taking a few minutes to
perform, POC cardiac ultrasound can also drastically
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TAKOTSUBO CARDIOMYOPATHY

Figure. Apical four-chamber ultrasound views of the patient’s heart in (A) diastole and (B) systole demonstrate severely decreased ejection
fraction with apical hypokinesis, no pericardial effusion, and a normal-sized right ventricle.

change the course of management in some
patients. Our case illustrates the use of
POC ultrasound to diagnose Takotsubo
cardiomyopathy in a 64-year-old patient
and guide management when she became
unstable prior to cardiac catheterization.

Case
A 64-year-old white woman with a medi-
cal history of diabetes, obesity, and neph-
rolithiasis presented to the ED with chest
pain and shortness of breath, which she
stated had begun earlier in the day. The
patient’s chest pain did not intensify upon
exertion, but the shortness of breath wors-
ened when she was in the supine position.
Three months prior, the patient had
also presented to our ED with chest pain.
Evaluation during that visit included a
negative stress echocardiogram with an
EF of 55%. At this second visit, an elec-
trocardiogram (ECG) showed new T-wave
inversions in the anterior, lateral, and infe-
rior leads. Vital signs at presentation were:
blood pressure, 107/63 mm Hg; heart rate,
100 beats/min; respiratory rate, 18 breaths/
min; and temperature, 97.9°F. Oxygen
saturation was 97% on room air when pa-
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tient was sitting upright, but decreased to
90% when she was supine. A chest X-ray
showed left basilar atelectasis with a trace
effusion. Laboratory evaluation was re-
markable for the following: troponin I, 2.99
ng/mL; D-dimer, 294 ng/mL; and brain na-
triuretic peptide, 559 pg/mL.

Given the patient’s vital signs and posi-
tive troponin I level, a computed tomog-
raphy (CT) scan was ordered to assess for
a PE. This was done despite the patient’s
negative D-dimer results, as it was felt that
she was not low-risk for PE. At the same
time the CT scan was ordered, a POC car-
diac ultrasound was performed to assess
for signs of right heart strain. Ultrasound
showed a severely decreased EF of ap-
proximately 20% with apical hypokinesis,
no pericardial effusion, and a normal-sized
right ventricle (Figure).

Based on the ultrasound findings and a
normal EF 3 months prior, there was con-
cern for Takotsubo cardiomyopathy. The
patient was further questioned as to the
events surrounding the onset of her chest
pain. She informed the EP the pain started
when she learned that she might be evicted
from her home.
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The CT scan was negative for PE. The
consulting cardiologist was informed of
the results of the ultrasound findings, and
the patient was given aspirin, heparin,
morphine, and furosemide, and was ad-
mitted to the cardiac progressive unit. She
was also initially given morphine for pain
management, but due to intolerance, she
was switched to nitroglycerin.

During the first evening of her inpatient
stay, the patient experienced acute chang-
es in her chest pain that resulted in acti-
vating the rapid response team. Secondary
to the information gathered in the ED, the
patient was managed conservatively and
was evaluated by a physician extender
who repeated laboratory studies, provided
supplemental potassium and magnesium,
and ordered another ECG in consultation
with the cardiologist (who was caring for
the patient via telephone). In the morn-
ing, the patient continued to have chest
pain, and a repeat ECG showed worsen-
ing of previous T-wave inversions. Based
on these findings, the cardiologist ordered
cardiac catheterization.

On hospital day 2, the cardiologist per-
formed another echocardiogram, which
confirmed the low EF of 20% with severe
global hypokinesis with sparing of the
basal segments. Cardiac catheterization
showed no significant disease (20% lesion
in the mid-left anterior descending artery)
with the left ventriculogram showing an
EF of 10%, cardiac output of 3.7, and car-
diac index of 1.8, confirming the diagnosis
of Takotsubo cardiomyopathy. The patient
remained in the hospital for a total of 8
days while awaiting a life vest; however,
a repeat echocardiogram on hospital day 8
showed an EF of 55%.

Discussion

Takotsubo cardiomyopathy is an acute,
stress-induced cardiomyopathy that was
first described in Japan in the early 1990s.°
It is thought to be due to catecholamine-in-
duced dysfunction from a stressful event,®*
such as the death of a loved one, which is
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why it is often referred to as “broken heart
syndrome.” However there are case reports
highlighting other causes of Takotsubo car-
diomyopathy, such as cocaine use,’ scuba
diving,® and diabetic ketoacidosis com-
bined with hypothermia."

Patients with Takotsubo cardiomyopa-
thy will frequently have ECG abnormali-
ties, including ST-segment elevation or
depression, or T-wave changes; troponin
levels also may be elevated. The majority
of patients (>80%) are postmenopausal
women, typically aged 50 to 75 years.®'?
Echocardiogram findings in Takotsubo
cardiomyopathy show significant left ven-
tricular (LV) dysfunction or regional dys-
function that is not in one coronary artery
distribution.'*** There will often be apical
dilation or ballooning with dyskinesia but

Patients with Takotsubo cardiomyopathy will
frequently have ECG abnormalities, including
ST-segment elevation or depression, or T-wave
changes; troponin levels also may be elevated.

more preserved function at the base and
normal dimensions.''® A negative cardiac
catheterization or catheterization in the ab-
sence of significant disease is required to
confirm the diagnosis.'® The LV function
usually returns to baseline in 1 to 4 weeks,
but there can be recurrence in some pa-
tients.®” The condition is also associated
with a large burden of morbidity and mor-
tality.®'®In a case series by Gopalakrishnan
et al® of 56 patients, there was an 8.9% in-
hospital mortality rate and an additional
17.9% out-of-hospital mortality rate even
in patients in whom LV function had re-
turned to normal.

In a review by Gianni et al,” 4.2% of
patients with Takotsubo cardiomyopathy
present with or go into cardiogenic shock
at some point during admission, and up to
2% of patients who present with acute myo-
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cardial infarction have Takotsubo cardio-
myopathy. Patients can go into cardiogenic
shock due to depressed EF or LV outflow
tract obstruction from hyperkinesis of the
basilar segments. Some of these patients
may be sent directly to the catheter labo-
ratory based on ST elevations on ECG, in
which case the diagnosis is made there.
Our patient, however, did not have ST el-
evation and later became unstable on the
floor. Citro et al* suggest that a patient
with a predisposition for Takotsubo cardio-
myopathy (eg, postmenopausal patients,
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those who experienced a trigger event), in
the right clinical setting and without ST-
segment elevation on ECG, could be man-
aged more conservatively with delayed
cardiac angiography or CT angiography
(CTA) evaluation of the coronary arteries
(sparing the patient an invasive proce-
dure)—as long as ultrasound was consis-
tent with typical Takotsubo cardiomyopa-
thy findings. However, CTA is still needed
to make the diagnosis.

At this time, Takotsubo cardiomyopathy
should remain an important part of the dif-
ferential diagnosis for emergency patients
who have chest pain—especially for post-
menopausal women with a history of sig-
nificant stressor—as early recognition can
lead to better patient care.

Conclusion

This case highlights the importance of POC
ultrasound in the management of patients in
the ED and after admission. The care of our
patient was enhanced by the ability to take a
real-time look at her EF and cardiac function
at the time of admission through bedside ul-
trasound. This information guided her man-
agement and optimized stabilization.
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