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Background  The pathophysiology of Takotsubo cardiomyopathy (TCM) is poorly understood. It is characterized by
transient left ventricular dysfunction, often presenting with regional wall motion abnormalities that can

mimic acute coronary syndrome (ACS) in the absence of obstructive coronary artery disease. Typically
precipitated by significant physical or emotional stress, TCM is a largely reversible condition, but its acute
presentation can be difficult to distinguish from ACS, making accurate and timely diagnosis imperative.

Summary = A 28-year-old previously healthy female underwent an uncomplicated elective robotic-assisted laparoscopic

cholecystectomy. Shortly following extubation, she developed acute cardiorespiratory collapse with flash

pulmonary edema and profound hypotension, necessitating re-intubation and aggressive hemodynamic

support with high-dose vasopressors and inotropes. Electrocardiography revealed sinus tachycardia without

ischemic changes. A transthoracic echocardiogram demonstrated severely reduced left ventricular systolic
function (estimated ejection fraction <30%) with a distinct pattern of mid-chamber hypokinesis and
preserved apical and basal segment contractility, characteristic of atypical (mid-ventricular) TCM. Additional
workup indicated a distributive shock pattern with decreased systemic vascular resistance despite adequate

fluid resuscitation, which responded favorably to epinephrine and high-dose corticosteroid administration;

ketorolac was identified as the only new medication administered during the perioperative period, raising
suspicion for an anaphylactic trigger. Guideline-directed medical therapy for heart failure with reduced
ejection fraction was initiated, and the patient was discharged home in stable condition on hospital day six,
with resolution of her initial cholelithiasis symptoms.

Conclusion = This case highlights several unique aspects of Takotsubo cardiomyopathy, including its rare mid-ventricular

variant in a young, premenopausal patient, and its presumed precipitation by ketorolac-induced anaphylaxis

following robotic-assisted laparoscopic cholecystectomy. This report underscores the importance of

considering TCM in the differential diagnosis of unexpected, acute perioperative hemodynamic instability

and flash pulmonary edema, particularly when evidence of acute coronary syndrome is absent and features

suggestive of an allergic or profound stress response are present. Early recognition of this reversible

cardiomyopathy is crucial for appropriate management.
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Case Description

We report the case of a 28-year-old, previously healthy
female who underwent an elective robotic-assisted laparo-
scopic cholecystectomy. The surgical procedure itself was
uneventful, with an operative duration of one hour and
twenty-six minutes. Ketorolac was administered approx-
imately ten minutes prior to extubation. Immediately
thereafter, the patient developed acute cardiorespirato-
ry collapse, characterized by flash pulmonary edema and
profound hypotension with a recorded blood pressure of
86/52 mmHg.

She was promptly re-intubated and emergently transferred
from the outpatient surgery center to the Trauma Surgical
Intensive Care Unit (TSICU) at our university hospital.
Initial resuscitation involved aggressive hemodynamic sup-
port, including high-dose vasopressors and inotropes, with
norepinephrine initiated up to 0.2 mcg/kg/min and epi-
nephrine up to 0.26 mcg/kg/min. In the TSICU, a trans-
thoracic echocardiogram (TTE) revealed severely reduced
left ventricular systolic function, with an estimated ejection
fraction (LVEF) of less than 30% (Figure 1). The echocar-
diogram demonstrated a distinct pattern of mid-chamber
hypokinesis with preserved contractility at the base and
apex of the left ventricle, characteristic of mid-ventricular
Takotsubo cardiomyopathy (TCM). Concurrent electro-
cardiography showed sinus tachycardia without ST-seg-
ment changes or other findings indicative of acute coro-
nary syndrome or myocardial infarction (Figure 2). Her
high-sensitivity troponin level was elevated, peaking at 227
ng/L on postoperative day one.

Figure 1. Transthoracic Echocardiogram Demonstrating Mid-Ventricular
Dysfunction. Published with Permission

ATTEMPT AT A4

Apical four-chamber view from a transthoracic echocardiogram performed on
postoperative day O.
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Figure 2. Transthoracic Echocardiogram Demonstrating Mid-Ventricular
Dysfunction. Published with Permission

A 12-lead ECG obtained on postoperative day O during the acute
cardiorespiratory event. The tracing demonstrates sinus tachycardia
(approximate heart rate [107-111 beats per minute]) without ST-segment
elevations, significant ST-segment depressions, pathological Q waves, or new
T-wave inversions that would typically indicate acute myocardial ischemia or
infarction.

Additional hemodynamic assessment, despite adequate
fluid resuscitation, demonstrated decreased systemic vas-
cular resistance, consistent with a distributive shock state.
An extensive workup revealed no evidence of an infectious
or primary neurogenic etiology for her shock. Notably,
the profound shock responded well to the ongoing epi-
nephrine infusion and the administration of high-dose
corticosteroids. A review of her perioperative medications
identified ketorolac as the only new agent administered.
Guideline-directed medical therapy (GDMT) for heart
failure with reduced ejection fraction was initiated (Fig-
ure 3). The patient stabilized and was discharged home on
hospital day six, with resolution of her preoperative symp-
tomatic cholelithiasis.

Figure 3. Guideline-Directed Medical Therapy.®
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A follow-up TTE performed three months post-discharge
demonstrated complete recovery of left ventricular func-
tion, with a normal LVEF of 67.7%. The patient currently
remains on GDMT, with a planned duration of at least
one year.

Discussion

Three short paras:

What we know

What we do not know

What we are presenting with goals

Takotsubo cardiomyopathy also known as stress-induced
cardiomyopathy or “broken heart syndrome,” is character-
ized by acute, transient left ventricular systolic dysfunc-
tion, often with regional wall motion abnormalities (most
frequently apical hypokinesis) that mimic acute coronary
syndrome (ACS) but occur in the absence of obstructive
coronary artery disease."? Most frequently in perioperative
TCM, hypokinesis affects the ventricular apex, followed
by the basal and rarely mid-chamber segments.”> However,
some data suggests that the apical sparing variants may be
more common in women of premenopausal age.” The onset
in non-cardiac surgical patients commonly occurs upon
emergence from anesthesia or within the initial 24 hours
postoperatively.* The pathophysiology is partly attribut-
ed to surges in endogenous or exogenous catecholamines
precipitated by significant emotional or physical stressors,
with catecholamine-mediated cardiotoxicity being a lead-
ing proposed mechanism.>*

While the link between profound stress, catecholamine
excess, and TCM is increasingly understood, the precise
mechanisms by which specific triggers, such as drug-in-
duced anaphylaxis, precipitate this syndrome remain less
clear. Although TCM has been reported following epi-
nephrine administration for anaphylaxis,” highlighting
the role of exogenous catecholamines, there is a paucity of
data specifically implicating non-steroidal anti-inflamma-
tory drug (NSAID)-induced anaphylaxis as a direct cause
of TCM. The nuanced interplay between the mediators
released during an anaphylactic reaction to an NSAID and
the subsequent development of distinct myocardial stun-
ning characteristic of TCM is an area requiring further
investigation.

In the presented case, our patient’s initial hemodynamic
profile, characterized by a low systemic vascular resistance
(SVR) indicative of distributive shock, and her robust clin-
ical improvement following treatment with epinephrine
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and high-dose corticosteroids, were highly suggestive of
anaphylaxis as the primary insult leading to the profound
stress that precipitated TCM. While a serum tryptase level
was not obtained for definitive confirmation of anaphy-
laxis, this clinical picture strongly supported it. Further-
more, although potent catecholamines like epinephrine
can themselves induce a surge that might contribute to
or precipitate stress cardiomyopathy, the patient’s overall
marked improvement with epinephrine (administered for
life-threatening anaphylactic shock) and corticosteroids
argues against iatrogenic catecholamine excess as the pri-

mary etiology of her TCM

Furthermore, other potential causes of acute postoperative
flash pulmonary edema were considered and excluded.
Laryngospasm or negative pressure pulmonary edema were
deemed unlikely, as the patient’s airway was patent upon
extubation, and she exhibited no characteristic signs such
as choking, inspiratory stridor, or tracheal tug. The onset
of her symptoms approximately 5-10 minutes after extu-
bation also made these less probable.

The diagnosis of TCM can be supported by established
criteria, such as the International Takotsubo (InterTAK)
Diagnostic Criteria (Table 1).” The associated InterTAK
Diagnostic Score (Table 2) is a bedside tool with report-
ed high sensitivity and specificity for differentiating TCM
from ACS.”!° A score exceeding 70 points indicates a high
probability of TCM. Our patient’s score of 74 out of 100
placed her in this high-probability category, lending fur-
ther support to the diagnosis despite the atypical features.

This case presents several unique characteristics. Our
patient was a previously healthy, premenopausal 28-year-
old female who underwent an uncomplicated, elective,
minimally invasive, non-cardiac surgery. To our knowl-
edge, this is among the first documented instances of TCM
occurring in this specific demographic and surgical setting.
The development of TCM in the postoperative period is
itself rare, with an even lower reported incidence in pre-
menopausal women. Furthermore, this case appears to be
one of the first, if not the first, to describe TCM secondary
to presumed ketorolac-induced anaphylaxis, and also the
first report of TCM following a robot-assisted laparoscop-
ic cholecystectomy. Additionally, the patient exhibited a
mid-chamber (mid-ventricular) variant of TCM, which
is less common than the typical apical ballooning form.
Given the clinical context, anaphylaxis to ketorolac is the
most plausible precipitating factor, and there is a paucity
of literature documenting anaphylaxis to NSAIDs as an
etiology for TCM.
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Table 1. InterTAK Diagnostic Criteria.

International Takotsubo dingnostic criterin (InferTAK diagnostic criteria) =
1. Patienis show transient * left ventricular dysfunction (hypokinesia, akinesin or dyskinesin)
presenting as apical ballooning or midventrcular, basal or focal wall motion absormalities. Bight
ventricular imvolvement can be present. Besides these regional wall motion patterns, transitions
between all types can exist. The regional wall motion shnormality useally extends beyond o single
epicardial vascular distribution; however, rare cases can exist whene the regional wall mation
abmormality is present in the subtended myoeardial territory of a single corenary anery (focal

)b
2. An emotional, physical or combined wigger can preceds the takotsubo syndrome event, but this
is mot ohligatory
3. Newrologic disorders (eg, subarachnoid haemarrhage, stroketransient ischaemic attack or
seigures) as well as pheochromos ytoma méay serve s triggers for takotsubo syndrome.
4. Mew BOG abnosmalities are present (8T segment elevation, ST-4egment depression, Towave
imversion and (Te prolongation); bowever, rare cases exist without any ECG changes.
3. Levels of cardine biomarkers (troponin and creatine kinase) are moderately elevated in most
cases, significant elevation of brain narriureric peptide is common.
6. Significant coronary artery disease is not & contradiction in taketsubo syndroms,

7. Patients have no evidence of infections myoeardins.

8. Postmenopausal women are predominantly affected.

Table 2. InterTak Diagnostic Score.

InterTAK dingnostic score

Fermale sex 15 poants
Emotional siress 24 poants
Pliysical atress 13 poants

Nao 5T-Segment deprsssion 12 poants

Paychizsric disorders 11 podnts
MNeurologus disorders Y pimnls
OTC prolongation & paints

The successful outcome in this case underscores the impor-
tance of maintaining a high index of clinical suspicion
for TCM and initiating appropriate treatment, even in
uncommon clinical scenarios. Despite the patient’s atypi-
cal demographic, surgical context, precipitating factor, and
TCM variant, timely recognition and management of both
the anaphylactic shock and the resultant cardiomyopathy
led to a favorable outcome. The inherent rarity of TCM,
especially with such unique features, can lead to diagnostic
delays or misdiagnosis, potentially missing opportunities
for effective, life-saving interventions. This case emphasiz-
es that TCM should be considered a reversible cause of
acute postoperative hemodynamic instability, warranting
consideration even in settings deemed low risk.

American College of Surgeons

Regarding the management of stress cardiomyopathy,
GDMT for heart failure with reduced ejection fraction is
the standard approach, with medications typically tapered
as cardiac function recovers. Literature suggests that adher-
ence to GDMT is associated with improved outcomes and
a lower likelihood of subsequent adverse cardiac events."
A critical aspect of management involves avoiding or min-
imizing excessive endogenous or exogenous catecholamine
exposure where possible, although this can be challenging
in acute settings or certain physiological states (e.g., preg-
nancy and childbirth, which our patient has appropriately
postponed).

This case report has limitations. Cardiac magnetic reso-
nance imaging (CMR), often used for diagnostic confir-
mation and detailed myocardial assessment in TCM, was
not performed. Similarly, an endomyocardial biopsy to
definitively exclude infectious or inflammatory myocardi-
tis was not undertaken. Coronary angiography, the gold
standard for ruling out obstructive coronary artery disease,
was also deferred, given the classic echocardiographic find-
ings of regional wall motion abnormalities characteristic
of TCM (mid-chamber hypokinesis) in the presence of a

normal electrocardiogram without ischemic changes.

Conclusion

This case of perioperative mid-chamber TCM in a pre-
viously healthy 28-year-old female underscores several
unique facets of this intriguing syndrome. To our knowl-
edge, this is the first report detailing TCM precipitated
by presumed ketorolac-induced anaphylaxis in a patient
undergoing robotic-assisted laparoscopic cholecystectomy.
Furthermore, it represents an uncommon presentation
of mid-ventricular TCM in a premenopausal individual.
The clinical manifestations of TCM are diverse, ranging
from symptoms mimicking ACS, such as chest pain, to
profound hemodynamic instability, including hypotension
and hypoxia, as observed in this patient.

Lessons Learned

This case offers several important clinical takeaways per-
tinent to the recognition and management of periopera-
tive TCM. Firstly, anaphylaxis to commonly administered
perioperative medications, including non-steroidal anti-in-
flammatory drugs like ketorolac, should be considered as a
potential, albeit unexpected, trigger for this stress-induced
cardiomyopathy. Secondly, while TCM is classically more
prevalent in postmenopausal females, clinicians should

ACS Case Reviews. 2025;5(4):41-45
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remain cognizant that atypical variants, such as mid-ven-
tricular or basal TCM (apical-sparing forms), may occur
in younger, premenopausal women. Consequently, in
any patient experiencing unexpected acute perioperative
hemodynamic instability or flash pulmonary edema, TCM
warrants inclusion in the differential diagnosis. Prompt
diagnostic workup, including echocardiography and care-
ful exclusion of ACS, is crucial. Finally, early recognition
of TCM and the institution of appropriate supportive care
and guideline-directed medical therapy for transient left
ventricular dysfunction generally lead to a favorable prog-
nosis, given the inherently reversible nature of this condi-
tion.
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