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Introduction

Takotsubo’s cardiomyopathy (TC) is predominantly a disease
of elderly women but can occur at any age or sex. It has been
well studied in subarachnoid hemorrhage (SAH), but uncom-
monly reported in patients with ischemic stroke, intracere-
bral hemorrhage, and traumatic brain injury (TBI).1,2 Here,
we report TC in a young woman with severe TBI, which is an
unusual scenario in this disease. As it remains difficult to
elicit cardiomyopathy symptoms in severe TBI victims, these
undiagnosed cardiomyopathy poses a significant challenge
to perioperative management.

Case Report

A 23-year-old woman with no previous comorbidities pre-
sented to the emergency room with head injury from a road

traffic accident 20hours earlier. On arrival, her Glasgow coma
scale (GCS) was E2V3M5, pupils were of bilateral normal size
with normal reaction, heart rate was 100 beats/min, blood
pressure was 90/60mm Hg, respiratory rate was 16
breaths/min, and SPO2 was 98%. Computed tomography of
the head showed left frontoparietal acute subdural hematoma
with frontotemporal contusion and mass effect (►Fig. 1). Her
initial electrocardiogram (ECG), E-FAST (Extended Focused
Assessment with Sonography in Trauma), and transthoracic
echocardiogram (TTE) revealed no abnormal findings.

In view of rapid deterioration with GCS E1V1M5 in the
next 3 hours, an emergency surgery aiming left hemispheric
decompressive craniectomy and left frontotemporal contu-
sion evacuationwas commencedwithin 5 hours of hospitali-
zation. After opioid-based induction and a smooth
intraoperative period, the patient was electively ventilated
in the postoperative period.
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Abstract Takotsubo’s cardiomyopathy (TC) typically presents with acute cardiac dysfunction
due to regional wall motion abnormality, but unlike other cardiac pathologies, it
recovers within a short period. Here, we report the case of a 23-year-old woman who
presented to us following severe traumatic brain injury (TBI). Her Glasgow coma scale
(GCS) deteriorated rapidly in the preoperative period and she developed TC following
surgery. Despite an uneventful surgery, she needed cardiovascular support by vaso-
pressors and inotropes in the postoperative period. She was diagnosedwith TC on serial
transthoracic echocardiography, with complete cardiac function recovery within 9
days. The diagnosis of TC was supported by electrocardiography (not correlating
coronary artery disease), elevated troponin I and N-terminal prohormone of brain
natriuretic peptide (NT-proBNP), and the presence of a physical sessor like TBI. As an
unrecognized TC due to a low GCS score after severe TBI may negatively impact
outcomes, we aim to emphasize that vigilant perioperative management may give
good outcomes even in less commonly encountered serious TC.
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In next 4 hours, noradrenaline (0.1 µg/kg/min) was added
because of a drop in mean arterial pressure (MAP). Within
12 hours, noradrenaline had to increase to 0.266 µg/kg/min.
Furthermore, adrenaline (0.1 µg/kg/min), vasopressin (0.04
U/kg/h), and hydrocortisone were added to keep the patient
hemodynamically stable. Bilateral basal crepitations were
heard on chest auscultation.

At this stage, ECG revealed sinus tachycardia with low
voltage complexes and U waves in inferior leads. Bedsides,
TTE was suggestive of severe global left ventricular (LV)
hypokinesia, severe LV systolic dysfunction with LV ejection
fraction (LVEF) about 20 to 25%, mildly dilated LV, mildly
dilated left atrium (LA), mild 2þ mitral regurgitation (MR),
mild tricuspid regurgitation (TR), mild pulmonary arterial
hypertension (PAH), and grade II diastolic dysfunction, with

normal right ventricular (RV) systolic function, no intracar-
diac clot/vegetation, or pericardial pathology. Laboratory
cardiac biomarkers exceeded pathological thresholds:
CKMB was 36.01 IU/L (normal: 1–25 IU/L), troponin I raised
to 1,985 ng/L (normal: <16ng/L), and N-terminal prohor-
mone of brain natriuretic peptide (NT-proBNP) was 3,968
pg/mL (normal: <75 years, <125 pg/mL). Dobutamine (6.7
µg/kg/min) was added to maintain cardiac contractility, and
furosemide (0.1mg/kg/h) to reduce the cardiac load. The
patient continued to be mechanically ventilated, and trache-
ostomy was done. With this treatment, the patient started
showing improvement. The heart rate decreased to less than
100 beats/min, and LVEF improved to about 25 to 30% on day
2. Adrenaline and vasopressin were withdrawn over the
3 days. Gradually, noradrenaline and dobutamine were
withdrawn over the next 5 days. Serial TTE showed improve-
ment in LV function, with an LVEF of 60% on day 9 (►Fig. 2).

Coronary angiography was not performed as coronary
artery disease (CAD) seemed unlikely, as ECG findings were
not suggestive. Furthermore, recovery in cardiac function on
serial TTE suggested TC as the underlying pathology. Finally,
an improved patient (GCS E4VtM6) with an LVEF of 66% was
discharged from the hospital on day 25.

Discussion

TC, also known as “stress-induced cardiomyopathy,” “apical
ballooning syndrome,” or “broken heart syndrome,” was
first reported by the Japanese cardiologist Hikaru Sato
(1990).2 It is an acute, transient, and reversible heart failure
syndrome due to regional wall motion abnormalities
(RWMA) of the ventricular myocardium with associated
new ECG changes and elevation of cardiac biomarkers in
the absence of CAD.3

The clinical presentation varies from nonspecific to life-
threatening symptoms. Almost 80 to 90% of TC patients are
women older than 60 years. The common symptoms include
chest pain (>75% of patients), dyspnea (50%), and dizziness
(>25%).4 Physical examinations remain consistent with
acute systolic heart failure and reveal crackles, tachycardia,
hypotension, and narrow pulse pressure.4 Therefore,

Fig. 1 Axial view of the computed tomography (CT) of the head
showing left frontoparietal acute subdural hematoma with left fron-
totemporal contusion and sylvian subarachnoid hemorrhage with
mass effect evident as midline shift.

Fig. 2 Postoperative day 1 (A) electrocardiogram. Transthoracic echocardiogram (TTE) of systolic phase showing global LV hypokinesia.
(B) Parasternal long-axis view. (C) Apical four-chamber view. (D) Day 2 TTE showing low ejection fraction. (E) Day 9 TTE showing improved cardiac
functions.
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diagnosing TC remains challenging in healthy young patients
with low GCS scores.

Life-threatening complications like congestive heart failure
(44–57% of cases), cardiogenic shock (15–45%), dysrhythmias
(10%), pulmonary edema, thromboembolism, LVwall rupture,
and death have been reported as fatal TC complications.5

Various diagnostic criteria for TC have been developed. The
recent expert consensus statement came into clinical practice in
2018asan InternationalTakotsuboDiagnosticCriteria (InterTAK
Diagnostic Criteria).6 The InterTAK Diagnostic Criteria adhere to
transient RWMA pertinent to TC and return to normal within a
short period, presence of triggering factors, likely ECG changes
(however, rare cases exist without ECG changes), elevation of
cardiac biomarkers, andbrainnatriuretic peptide, predominant-
ly in postmenopausal women with exclusion of infectious
myocarditis and CAD.6 The diagnosis remains straightforward
when the patient’s symptoms fit the criteria; however, atypical
presentations (normal ECG/young age) may challenge it.

Likewise, in our case, the patient was unconscious and
was onmechanical ventilation. She had a severe hypotension
with basal crepitations, her ECG was not suggestive of acute
coronary event, and TTE showed a global LV pathology
without evidence of pulmonary embolism and myocarditis,
suggesting TC as the most likely differential.

The management of TC remains mainly supportive, with
prompt bedside cardiac assessment, and vasopressor and
inotrope support in patients with cardiogenic shock. Cardio-
vascular function may be improved using dobutamine or
other pharmacological or nonpharmacologic treatments,
including extracorporeal life support.

Our patient’s condition improvedwith use of dobutamine,
reduction of cardiac load, and maintenance of hemodynam-
ics with vasopressors, including ventilatory support. Recent-
ly, use of levosimendan has been reported in patients with
aneurysmal SAH, where dobutamine was deemed ineffec-
tive. In a recent series, levosimendan was used successfully

used. The paucity of literature reporting its use is because of
the rarity of the entity itself.7

In our case, although it was difficult to make a diagnosis
with the symptoms alone, the criteria supporting the diag-
nosis of TC were based on the presence of a precipitating
physical stressor (TBI), ECG finding excluding CAD, elevated
troponin and NT-proBNP levels, a reversible LV dysfunction
on serial TTE, followed by a complete recovery (LVEF of 66%)
on day 19.

Conclusion

Perioperative physicians need to havehigh indexof suspicion
to diagnose and appropriately treat TC in patients with
severe TBI.
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