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Abstract

Stress cardiomyopathy, commonly known as apical bal-
looning syndrome, is a condition that is often triggered by
stress factors, particularly in postmenopausal women. It
mimics the symptoms of acute coronary syndrome. This
article emphasizes the significance of identifying stress car-
diomyopathy in post-operative patients and discussing its
diagnosis and treatment options. We are here to describe
a case series of two patients with stress cardiomyopathy in
the postoperative period. Both of the cases resulted in myo-
cardial infarction like clinical pictures.

Introduction

Stress cardiomyopathy is a temporary condition that mim-
ics acute myocardial infarction. It is also known as Takotsubo
cardiomyopathy, apical ballooning, octopus heart syndrome, or
broken heart syndrome [1]. A stressful event often triggers this
reversible cardiomyopathy and presents similarly to myocardial
infarction. It has been most commonly reported in postmeno-
pausal women, with emotional or physical stress frequently
identified as the triggering factor [2].

Takotsubo cardiomyopathy was first described by Dote et al.
in Japan in 1991. The name derives from the shape of the left
ventricle seen on ventriculography, which resembles the octo-
pus-catching vessel used by Japanese fishermen [1].
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Case reports
Case-1

A 42-year-old frail-looking female patient with ovarian carci-
noma, who had no other comorbidities, completed 6 cycles of
chemotherapy (paclitaxel and carboplatin) and was scheduled
for cytoreductive surgery. The procedure was done under gen-
eral anesthesia with an epidural catheter insertion. During the
surgery, the patient had a blood loss of approximately one liter
and received 2-litres crystalloid, two units of Packed Red Blood
cells (PRBCs). Due to the significant blood loss and the need
for vasopressors, she was transferred to the ICU and placed on
mechanical ventilation with sedation. The patient received one
more unit of PRBC in the ICU.
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During the preoperative evaluation, the ECG and 2D echo-
cardiogram were normal (Figure 1). However, the patient’s con-
dition later deteriorated with an increased dose of noradrena-
line and vasopressor support, and a Point-of-Care Ultrasound
(POCUS) examination revealed hypokinesia in both the apical
and mid-regions of the heart, along with apical ballooning, in-
dicating left ventricular dysfunction (Figure 2). A cardiologist
subsequently confirmed these findings. The blood gas analysis
showed metabolic acidosis with a lactate 3 mmol/It. Further in-
vestigations are shown in Table 1.

In the postoperative period, the high-sensitivity troponin |
level was 779.9 ng/L, well above the normal upper limit of 19
ng/L. Chest X-ray appears normal as shown in (Figure 3).

The cardiologist recommended coronary angiography; how-
ever, due to the high risk of post-operative bleeding and the
need for anticoagulants, a discussion with the surgeon led to
deferring the angiography. Meanwhile, the patient received
supportive care, and the need for vasopressors decreased. By
postoperative day 2, the patient was extubated and transferred
to the ward.

Three weeks after discharge, a follow-up with a 2D echocar-
diogram showed no abnormalities. Ventricular wall motion and
contractility were returned to normal.

Case-2

A 62-year-old postmenopausal woman with normal ECG (Fig-
ure 4) and ECHO, a k/c/o buccal mucosa carcinoma underwent
a composite resection and fibular free flap under general an-
esthesia. The surgery was uneventful, but due to its prolonged
duration and shared airway, she was put on the mechanical ven-
tilator.

In the ICU, the patient had a sudden hypotension and brady-
cardia, becoming pulseless. CPR was started according to ACLS
protocols, and after two minutes, circulation was restored.
However, she still had hypotension and noradrenaline and va-
sopressin requirements.

Arterial blood gas analysis revealed metabolic acidosis with
elevated lactate levels. A bedside POCUS (Point-of-Care Ultra-
Sound) was performed, which showed apical ballooning and
apical hypokinesia, indicating left ventricular dysfunction with
an ejection fraction of 40%, later confirmed by the cardiologist
(Figure 5).

A high-sensitive troponin | level was measured at 913.7 ng/I,
indicating cardiac injury, well above baseline 19 ng/I. Lab values
are shown in Table 2.

Chest X-ray on the postoperative day is shown in Figure 6.

The cardiologist recommended coronary angiography; how-
ever, later postponed i/v/o hemodynamic instability. Gradually
the patient’s need for vasopressors decreased, and blood acido-
sis resolved. The patient was extubated on postoperative day 2
and discharged on day 7 with follow-up instructions. A follow-
up echocardiogram four weeks later showed normal ventricular
contractility and no motion abnormalities.

Table 1: Investigations of case 1.

Hb/tlc/plt 11.9/16.42/162 13.8/15.03/155 11.3/11.43/150

Urea/creat 26.8/0.54 35.6/0.63 44.7/0.62
Na/k 136.8/3.69 134.7/3.78 132/3.39
INR 1.647

Table 2: Lab values of case 2.

Hb/tlc/plt 10.6/21.81/294 11.8/19.07/217

Urea/creat 18/0.51 29.1/0.61
Na/k 133.4/4.09 137.3/3.93
INR 1.33

Figure 3: Chest X-ray of the patient in the postoperative period
showing clear lung field.
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Figure 4: Preoperative ECG Postoperative ECG with Widespread T
wave inversion in Leads v3 to v6.

Figure 5: Apical ballooning with hypokinesia in apical 4-chamber
view.

Figure 6: Shows a clear lung field.

Discussion

Mayo criteria for diagnosing stress cardiomyopathy or Takot-
subo cardiomyopathy [4].

» Transient hypokinesis, akinesis/dyskinesis of the left ven-
tricular mid segments, with or without apical involvement.

» Absence of obstructive coronary disease.

» New ECG abnormalities -> ST elevation/T inversion or
modest increase in troponin.

» Absence of pheochromocytoma and myocarditis.

Stress cardiomyopathy is usually triggered by internal or ex-
ternal sources of stress. In patients affected by this condition,
plasma catecholamine levels are two to three times higher than
those observed in individuals with myocardial infarction, indi-
cating that elevated catecholamines play a crucial role in this
disorder [5].

Increased catecholamines may alter intracellular signaling,
negatively impacting heart function leads to transient and re-
versible Left Ventricular (LV) dysfunction, particularly at the
apex of the myocardium. Additionally, patients may have pre-
existing endothelial dysfunction and reduced coronary artery
reserve, making them more susceptible to stress cardiomy-
opathy during acute stress [2]. This condition primarily affects
women, representing about 90% of cases, though the reasons
are unclear. Hessel estimated that stress cardiomyopathy oc-
curs in approximately 1 in 6,700 cases, with 37% of cases re-
ported during anesthesia or surgery [6].

In our patient, the factors that may have contributed to an
increased catecholaminergic state and subsequent TTC include:
(1) stress of the procedure and (2) inadequate depth of anes-
thesia, (3) pre-existing conditions contributing to stress cardio-
myopathy (4) exposure to exogenous catecholamines through
injection of local anesthetic mixed with epinephrine before
starting the procedure. Other contributing factors include the
patient’s gender and the history of autoimmune disease, which
could precipitate endothelial dysfunction. Various case reports
of stress cardiomyopathy have been documented post-surgery.

Similar to our case, Nath MP et al. [7] L. Meng et al. [8] Ruth
Bird et al. [10] Bogdan Moldovan et al. [3] reported cases of
post-operative stress cardiomyopathy and managed them con-
servatively.

Case reports have shown that bedside Transthoracic Echo-
cardiography (TTE) can be instrumental in the rapid diagnosis
of Takotsubo cardiomyopathy, helping to reduce the significant
morbidity associated with the condition. It is important to note
that both stress cardiomyopathy and acute coronary syndrome
can present with similar symptoms and elevated cardiac enzyme
levels. Thus, echocardiography and angiography can be invalu-
able in distinguishing between regional wall motion abnormali-
ties that suggest a vascular origin and stress cardiomyopathy.

Conclusion

Stress cardiomyopathy can occur in the perioperative setting
due to pre-existing conditions, inadequate depth of anesthesia,
and intraoperative epinephrine administration leading to cat-
echolamine surge contributing to stress cardiomyopathy. A high
index of suspicion for stress cardiomyopathy must be present
for patients who have a cardiac arrest with potential precipitat-
ing conditions, such as female gender, stress of the event, and
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preexisting autoimmune conditions. Supportive therapy is key
in the management of stress cardiomyopathy.
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