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Abstract

Background: Dyspnea is a common symptom in patients presenting to the emergency department. It has a variety
of causes that range from non-urgent to life-threatening. One episode of dyspnea in a healthy young person is easy
to overlook. However, if the symptoms occur after physically or emotionally stressful events, careful evaluation needs
to be undertaken because it may be associated with Takotsubo syndrome, which is rarely expected but can be fatal.
Herein, we report the case of Takotsubo syndrome in a healthy young woman who arrived at the emergency depart-
ment after experiencing a short single episode of dyspnea following a minor surgery.

Case presentation: A 23-year old woman with no underlying chronic disease underwent closed reduction surgery
for a nasal bone fracture under general anesthesia (with sevoflurane as the anesthetic). Approximately 5 h later, she
presented to the emergency department with dyspnea, which improved soon upon arrival at the emergency depart-
ment. There were no other symptoms. The dyspnea occurred about 5 h after being discharged on observation, with
an uneventful postoperative course. Her electrocardiogram and chest X-ray findings were unremarkable. On test-
ing, troponin | and creatine kinase myocardial band levels were elevated at 6.122 ng/mL and 11.2 pg/L (reference
ranges: 0.000-0.046 ng/mL and 0.0-5.0 ug/L), respectively. Bedside echocardiography revealed an ejection fraction
of 25%, with mid-ventricular and apical akinesia and basal hyperkinesia. The pulmonary and coronary angiographic
computed tomographic scans were unremarkable. Hence, apical Takotsubo syndrome was suspected. A follow-up
echocardiogram taken 5 days after admission showed full recovery with a normalized ejection fraction (60%) and no
regional wall motion abnormality. The patient was discharged on the sixth day with no other complications.

Conclusion: When atypical symptoms, such as transient dyspnea, manifest, it becomes necessary to suspect and
diagnose Takotsubo syndrome to ensure timely and appropriate medical management, especially when a preceding
stressful event, such as minor surgery has occurred. It might be helpful to perform bedside point-of-care echocardi-
ography to check for regional wall motion abnormalities that are typically associated with Takotsubo syndrome.
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Background

Dyspnea is a common symptom in patients presenting
to the emergency department (ED) [1]. It has a variety
of causes that range from non-urgent to life-threaten-
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anticipate and prepare for all underlying pathologies
of dyspnea that may soon develop into life-threatening
complications. Risk factors including old age, immobili-
zation, previous history of lung disease, acute coronary
syndrome (ACS), and heart failure direct physicians to
prepare for the worst-case scenarios. However, in a clini-
cal setting, it is not usual to anticipate a rare and complex
pathology such as Takotsubo syndrome (TS) in young,
healthy patients with no risk factors [2—5]. Essentially,
TS is characterized by acute cardiac dysfunction with a
typical regional wall motion abnormality (RWMA), but
unlike most other cardiac pathologies, patients achieve
full recovery within a short period [2—4, 6, 7]. The clini-
cal presentation can be varied, ranging from non-specific
symptoms to a life-threatening presentation [4, 7-10].
Chest pain and dyspnea on exertion are the most com-
mon symptoms of TS, seen in 67—-81% of patients, with
chest pain being the prime symptom [2, 7, 11]. Almost
80-90% of patients with TS are elderly, postmenopausal
women aged above 60 years [2, 4, 7, 11]. Therefore, diag-
nosing TS is challenging in healthy young patients who
present with mild symptoms [2, 4, 7, 11]. Moreover, TS
could be accompanied by life-threatening complications.
Congestive heart failure (44—-57% of cases), cardiogenic
shock (15-45%), pulmonary edema, dysrhythmias (10%),
thromboembolism, left ventricular wall rupture, and
death have been reported as fatal complications of TS
[10, 12, 13]. Hence, emergency care physicians should
be aware of this unusual condition to ensure its timely,
appropriate management.

We present a case of a previously healthy young woman
who arrived at the ED after just one episode of dyspnea
that lasted 30 min. The patient had received surgical
treatment of a nasal bone fracture by closed reduction
approximately 5 h prior to the onset of symptoms. Dysp-
nea improved on arrival at the ED. Further, no other
symptoms were observed and no other complaints were
noted in the ED. The symptoms alone made it difficult
to suspect TS, but laboratory tests for safety disposi-
tion showed elevated cardiac enzymes. Further testing,
including bedside echocardiogram, confirmed her TS.
We report this rare case of TS because, to the best of
our knowledge, there have been no other reports of TS
in young women presenting with such mild, transient
symptoms.

Case presentation

A 23-year-old woman with no underlying chronic dis-
ease presented to the ED after an episode of dyspnea.
Her dyspnea improved upon arrival; she was, otherwise,
symptom free. Her vitals upon arrival were stable: oxygen
saturation, 100%; blood pressure, 121/83 mmHg; pulse
rate, 105 beats/min; and respiratory rate, 16 breaths/min.
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Exactly 4 h and 40 min prior to the onset of symptoms,
she had undergone a closed reduction surgery for a nasal
bone fracture under general anesthesia. The course of
surgery was uneventful and the patient was discharged
after observation as she showed no unusual signs post-
operatively. After arriving home, she was drinking a glass
of water when the dyspnea started. This symptom lasted
30 min. She had no history of a recent upper respira-
tory infection or immobilization, did not smoke or drink
alcohol, and had no family history of cardiac or cerebro-
vascular diseases. The physical examination showed no
signs of neck vein engorgement or leg edema; there were
also no unusual results pertaining to the lung, heart, or
abdomen. Her electrocardiogram (ECG) and chest radi-
ography did not show any unusual pathology (Fig. 1).
Arterial blood gas analysis results were as follows: pH,
7.407; pCO,, 29.6 mmHg; pO,, 105.4 mmHg; base excess,
—4.1 mmol/L; HCO; 18.8 mmol/L; and O, saturation,
98.2%. The laboratory investigations showed a normal
blood cell count, and electrolyte and chemistry tests
showed nothing abnormal except for a slightly elevated
glucose level of 115 mg/dL (reference range: 74—106 mg/
dL). From these findings, the initial diagnosis was that of
an asthma attack or hyperventilation syndrome. There-
fore, she was to be discharged and an appointment was
fixed at the outpatient department of the pulmonology
center. Thereafter, to rule out occult pneumothorax, pul-
monary embolism, and the rare case of a coronary event
in a young adult, we ordered for cardiac biomarker test-
ing and performed a chest computed tomography (CT).
Cardiac markers showed creatine kinase levels within
the normal range at 175 U/L (reference range: 26—192
U/L), but creatine kinase myocardial band and high-sen-
sitive troponin I levels were elevated at 11.2 pg/L (refer-
ence range: 0.0-5.0), and 6.122 ng/mL (reference range:
0.000-0.046), respectively. Subsequently, an echocar-
diogram and pulmonary and coronary angiography CT
were ordered to consider or exclude myocarditis, pulmo-
nary embolism, pericarditis, and coronary artery disease.
Finally, the bedside echocardiogram performed at the ED
showed an ejection fraction (EF) of 25% by the modified
Simpson method and midventricular and apical akinesia
with basal hyperkinesia, which were indicative of RWMA
associated with TS (Fig. 2, Additional files 1 and 2: Video
1 and 2). The pulmonary and coronary angiographic CT
scans showed no abnormal findings. Considering these
results, apical TS was the most likely diagnosis. She was
admitted to the intensive care unit. During her hospi-
talization, no symptoms of chest pain or dyspnea were
presented, creatinine kinase myocardial band and high-
sensitive troponin I level decreased gradually (Fig. 3), and
a follow-up echocardiogram performed on the fifth day
of hospitalization showed full recovery with a normalized
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Fig. 1 Electrocardiogram and chest radiography at admission in emergency department. a Electrocardiogram, showing regular sinus rhythm
without any specific findings. b Chest radiography, showing no unusual findings
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Fig. 2 Initial transthoracic echocardiogram of end-diastolic and end-systolic phase. Mid-ventricular and apical akinesia with basal hyperkinesia are
observed. a Parasternal long axis view of end-diastolic (upper) and end-systolic phase (lower). b Apical four chamber view of end-diastolic (upper)
and end-systolic phase (lower)

EF of 60% and no RWMA (Fig. 4, Additional files 3 and 4:
Video 3 and 4). The patient was discharged on the sixth
day with no other complications.

Discussion and conclusions

TS, also known as “stress-induced cardiomyopathy,
“apical ballooning syndrome,” or “broken heart syn-
drome” was reported in 1990 by Japanese cardiologists
[6]. Because the systolic dysfunction of the left ventri-
cle in affected patients is usually fully normalized, TS is
considered a benign condition. However, recent studies
and review articles reported that acute complications of
TS may be comparable to those of ACS and myocarditis.
Moreover, the incidence rate of shock and sudden death

associated with TS are comparable to those from ACS
and myocarditis [2, 10]. Therefore, physicians should be
aware that such fatal complications can occur following
TS. In a cohort of 136 patients with TS, 2.2% (3/136) of
the patients died, 3.7% (5/136) developed apical thrombi,
and 5.1% (7/136) developed shock [2]. Other review arti-
cles have reported mortality rates of 2%, thrombi for-
mation rates of 2-5%, and cardiogenic shock rates of
up to 10% [2, 4, 7, 10]. Hence, critical monitoring dur-
ing the acute phase is necessary, and it is recommended
that patients be admitted to intensive care unit until left
ventricular function is normalized [4]. Unfortunately, as
diagnosing TS is difficult, the incidence of TS is highly
underestimated [2, 4, 7]. Therefore, it must be included



Lee et al. BMC Cardiovasc Disord

(2021) 21:430

Page 5 of 8

220

200

192

180

CK (UL)

160

140

Fig. 3 Time course of creatine kinase (a), creatine kinase myocardial band (b) and high-sensitive troponin | levels (c). Panels in this figure were
made by matplotlib version 3.3.4 [14]. CK=creatine kinase, CK-MB = creatine kinase myocardial band
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Fig. 4 Follow up transthoracic echocardiogram at 5 days later of end-diastolic and end-systolic phase. Full recovery with normalized ejection
fraction and no regional wall motion abnormality are observed. a Parasternal long axis view of end-diastolic (upper) and end-systolic phase (lower).
b Apical four chamber view of end-diastolic (upper) and end-systolic phase (lower)
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in the differential diagnoses for patients with unexplained
dyspnea, chest pain, hypotension, and/or elevated car-
diac biomarker levels.

Various diagnostic criteria for TS have been devel-
oped. The most recent criteria that came into clinical
practice after achieving consensus was announced by
international TS investigators in 2018, and it is called the
International Takotsubo Diagnostic Criteria (InterTAK
Diagnostic Criteria) [15]. The InterTAK Diagnostic Crite-
ria are as follows: RWMA that is appropriate for TS and
returns to normal within a short period, existence of trig-
gering factors, postmenopausal status (as this is the age
predominantly affected), ECG changes, cardiac markers
and brain natriuretic peptide level elevations, and exclu-
sive differential diagnosis such as myocarditis [15].

When the symptoms of the patients fit the criteria,
the diagnosis might be easy; however, atypical presen-
tations such as normal electrocardiography or young
age may challenge the confirmatory diagnosis of TS.
Electrocardiograms of TS patients usually show similar
findings that seen in myocardial infarction, such as ST
segment elevations, ST segment depressions, or T wave
inversions; however, they may also present with non-
specific ECG changes, or even a normal ECG [2, 4]. In
a study by Sharkey et al. [2], 17/136 cases (13%) showed
a non-specific ECG and 2/136 cases (1%) showed nor-
mal ECGs. Troponin T level were varied, with a range
of 0.01-5.2 ng/mL, but troponin T levels above 6.0 ng/
mL or troponin I levels above 15 ng/mL were reported
to be rare [11]. Cardiac brain natriuretic peptide levels
can also be elevated [4, 7]. Although postmenopausal
women (age: 60—70 years) are the most susceptible to TS,
it has been diagnosed in young adults and men as well,
albeit rarely; a case report of TS in a newborn has also
been published [3-5, 12, 16-21]. TS in young patients
is usually characterized by the occurrence of chest pain
accompanied by ECG changes [16], severe arrhythmias
[18, 19], and moderate-to-severe dyspnea requiring exog-
enous oxygen treatment [3], or the condition can present
with non-specific symptoms with hemodynamic insta-
bility [12]. Different types of triggers exist for TS in the
young age, including video games [16], participating in
an angry debate [17], minor surgery with general anes-
thesia [12, 18], postpartum period [3], or having under-
gone inotropic treatment [19]. TS has been diagnosed
especially among young women during the postpartum
period [3, 20]. Minatoguchi et al. [3] reviewed 18 cases of
TS, including 16 cases during the postpartum period and
2 cases of TS during pregnancy. In those reports, chest
pain and dyspnea were the dominant symptoms, and
most of those cases occurred within 24 h after delivery.

In our case, normal ECG findings, the young age of the
woman, and only one episode of dyspnea challenged the
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diagnosis of TS despite the stressful event (surgery) and
elevated levels of cardiac enzymes. Her arterial blood gas
analysis showed hyperventilation but no signs of hypoxia,
and her chest X-ray and ECG were normal. Therefore,
our initial diagnoses were pneumothorax, asthma, or
hyperventilation syndrome, and a cardiac cause was not
considered, especially not a rare pathology such as TS.
Cardiac biomarker testing was ordered to safely discharge
the patient because, although rare, coronary events have
been reported in young women with no risk factors.
When the creatine kinase myocardial band and troponin
I levels were found to be elevated, an echocardiography
and CT of the coronary and pulmonary arteries were
performed. However, even at this stage, we suspected the
patient had a pulmonary embolism or acute myocardial
infarction; TS was not suspected since the patient had
no additional dyspnea or signs of EF reduced heart fail-
ure. Although cardiac magnetic resonance image with
gadolinium enhancement was not implemented, the pos-
sibility of myocarditis was excluded for the following rea-
sons: the patient had no symptom of infection within two
weeks, no fever at the time of visit, and the inflammation
markers were also within normal limits on laboratory
tests. The findings for this patient were atypical consider-
ing our differential diagnosis, and therefore it was a dif-
ficult case to diagnose. According to the diagnostic flow
of TS suggested by Napp and Bauersachs [4], in patients
with no abnormally obstructed artery, TS may be diag-
nosed if the area of RWMA is similar to that of typical
TS findings. If the findings are atypical, a magnetic reso-
nance image must be performed. If there is no late gado-
linium enhancement, the patient may be diagnosed with
TS [4]. The apical RWMA finding typical of TS and the
lack of abnormal CT findings led to the conclusion that
the patient had developed TS. However, it is difficult
to conclude that single episode of dyspnea is caused by
TS. However, the authors strongly assume that TS is the
most likely cause of trigger in the situations where there
is a great lack of evidence of other differential diagnosis,
as described above. The exact mechanism that causes
the single episode of dyspnea by the TS is unknown. As
the most likely mechanism, single episode of dyspnea is
thought to have been caused by sudden cardiac dysfunc-
tion caused by TS, and subsequent disappearance of
dyspnea is thought to have been caused by compensa-
tion mechanism. Therefore, it is assumed that the result
of arterial blood gas analysis described in this case does
not reflect arterial blood gas analysis pattern at the time
of TS occurrence, and rather reflects the hyperventilation
state after compensation.

To the best of our knowledge, till date, there have
been no reports of a TS patient with a complaint of
transient mild dyspnea without other symptoms, as
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in this case. In this case, TS was not suspected after
observing only the patient’s symptom but was detected
after observing the bedside echocardiogram results and
noting the elevation of cardiac enzyme levels. In addi-
tion, since TS occurred after minor surgery, such as
a closed reduction for a nasal bone fracture, this case
shows that if a healthy young patient complains of
dyspnea, detailed history taking is needed for detecting
trigger factors.

When dyspnea occurs in young women, cardiovascular
disease, including dilated cardiomyopathy and pulmo-
nary hypertension are generally included in the differ-
ential diagnosis [22]. As in the present case, if dyspnea
occurs after stressful events such as minor surgeries, TS
should be included in the differential diagnosis as a cause
of dyspnea. Moreover, TS should be carefully and timely
diagnosed so that patients may receive proper manage-
ment and care. However, regardless of the diagnostic
criteria, diagnosing TS is difficult, especially in cases
where it is not expected. What can be learned from this
case is that when healthy young people with preceding
stressful events present to the ED with a chief complaint
of dyspnea, ECG should be performed and cardiac bio-
markers should be tested considering TS as a differential
diagnosis. It is not necessary to perform a full-spectrum
echocardiography in all patients with a single episode of
dyspnea, but if the dyspnea is accompanied by preceding
stressful events, performing bedside point-of-care echo-
cardiography while suspecting TS would further ensure
patient safety, even if full-spectrum echocardiography is
not performed. Further, it might be helpful to perform
point-of-care echocardiography to check for RWMA that
are typically associated with TS.
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