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ABSTRACT

Background: Stress-induced cardiomyopathy (Takotsubo syndrome, TTS) is increasingly recognized as a potential cause
of sudden cardiac death (SCD) in the absence of longer structural heart disease. Histopathologic diagnosis remains
challenging due to subtle histopathological findings and lack of specific markers.

Case Report: A 32-year-old physically fit male without prior medical history collapsed shortly after lovesicknessfor months.
After an acute emotional stressor sudden arrhythmia and cardiac arrest resulted. Advanced cardiopulmonary resuscitation
was unsuccessful, and death occurred within approximately one hour. Autopsy revealed no coronary artery disease or
other structural cardiac abnormalities. Histological examination demonstrated multifocal contraction band necrosis and
interstitial edema with minimal inflammatory response. Toxicological and virological analyses were negative.

Conclusion: The findings are consistent with catecholamine-mediated myocardial injury compatible with TTS. This case
highlights the importance of considering stress-induced cardiomyopathy in forensic investigations of sudden unexplained

death, particularly in individuals with psychocardiological vulnerability.
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Introduction

The Takotsubo-Syndrom is a transient cardiac syndrome
characterized by acute ventricular dysfunction triggered by
emotional or physical stress. While generally associated with
favorable outcomes, fatal cases due to malignant arrhythmias have
been reported. The romantic literature is full of sad stories and
descriptions of death by a broken heart (William Shakespeare,
1606): King Lear; Richard Wagner, 1856 and Gottfried von

Strassburg, 1210: Tristan and Isolde).

In pathology, TTS represents a diagnostic challenge, as
macroscopic findings are only in some cases unequivocally and
histological changes may be subtle or non-specific. Contraction
band necrosis, and tigroid necrosis although characteristic, lack
specificity and must be interpreted in the appropriate clinical and
circumstantial context.

Case Report

Circumstances of death

The 32-year-old male collapsed at his home immediately following
a highly stressful interpersonal situation in the family involving
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perceived failure and loss of control. Witnesses reported high
and frustrating emotional distress preceding the event. No known
cardiovascular disease; no drug abuse.

Medical history
Somatic Health: Physically active, athletic No medication or
substance abuse. [T- Scientist.

Psychosocial evaluation (postmortem reconstruction) indicated:
pronounced achievement orientation, perfectionism and emotional
suppression increasing since several months.

Resuscitation

Collapse occurred approximately 20 minutes after symptom
onset (chest discomfort, dyspnea, palpitations, and arrhythmia.).
Immediate bystander CPR for an hour; functional asystolia until
the emergency doctor came. Resuscitation attempts and advanced
life support for ~90 minutes. Exitus letalis.

Autopsy findings

Macroscopy

The external examination showed no signs of causative trauma;
some thoracal hematomas and few broken ribs were consequences
of the resusitation No intoxication indicators.

Internal examination

Cardiac findings

Heart weight within normal range. Soft, slightly enlarged heart
with dilatated ventricles, with elongation and dilation of the apical
left ventricle, some little hematomas subendocardial at the septum
as a consequence of CPR.

No parietal thromboses in the ventricles, no thrombosis of left
or right atrium.Some small subendocardial hemorrhages in the
ventricular septum perhaps in cause of the reanimation.
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Figure 1: Regular coronary arteria: no arteriosclerosis, no signs of
hypertension or inflamatio.

Coronary arteries
no pathologic features; no malformations of ostium or origin or
course., no coronary atherosclerosis or thrombosis, no hints for

a hypertension Regular thoracic aorta, no atherosclerotic plaques,
regular ostia of the coronary barteries (Figure 1).

The other Organs

Hyperemia of the lungs, no pulmonary edema. Morphologically
normal other internal organs (gastrointestional and urogenital tract,
retroperitoneum and regular endokrine system; no pathological
features of glandula thyroidea, suprarenal glands, endocrine
pancreas). No dissection of the brain.

Microscopy of the heart
(Sampling included multiple regions, especially left and right
ventricle, septum, apex).

Multifocal, disseminated lesions were located predominantly in
the left ventricle, especially in septum ventriculi and in the apical
part of the ventricle. These lesions show characteristic features,
standing alone or in combination. The right ventricle and the
atriums show only little pathologies.

Several phenomena are seen in these areas

Interstitial edema with low content of protein is seen between the
myocytes: it separates the myocardial musclecells and therefore
affects the angle between (and with it the functionality) of
myocardial cells. Besides of this, there are areas with necrobiotic
and necrotic elongated and wavy cardiomyocytes, between it,
there is a aqueus edema (Figure 2).
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Figure 2: TTS: Early lesion: interstitial edema, hyperemia in capillaries.

In some parts there are dilated capillaries with congested
erythrocytes, few erythrocytes and extravascular activated cardial
macrophages. No significant lymphocytic infiltration (Figure 3).
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Figure 4: TTS: Wavy necrosis of cacrdiomycytes.

Cardiomyocytes

Intracellular edema and high mechanical stress due to tension
induces myofibrils in the cells to break. The myofibrils shrink,
forming eosinophilic bodies in the cytoplasm neighbouring cells
have these bodies side-to side in a regular distance, thus building.
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Figure 5: TTS: Contraction band necrosis of cardlomyocytes.

Contraction Band Necrosis

Hypercontracted sarcomeres and dense eosinophilic bands within
the myocardial fibers. They consist of extended (light) and shrinked
(dark) myofibrills in the same cell (Figure 5, Figure 6).

Figure 6: TTS: Contraction band necrosis: dilatation of myofibrils,
shrinking oft the rupturerd myofibrils and forming the coagulated bands
of myofilbrils.

Separated from thiese contraction band necroses, in greater arcas
cardiomyocytes are elongated and thinned out; their cytoplasm is
wavy: Wavy necrosis or tigroid necrosis (Figure 7).

Figure 7: TTS: Wavy necrosis and coagulation band necrosis side by side.

The formation of irregular disseminated necrotic or necrobiotic
cardial muscle cells, often depends of the localisation of the
cardiomyocytes in the wall of the left ventricle and the direction
of its axis.

Ancillary investigations and differential diagnosis
No evidence of myocarditis: no inflammatory cells, Virology (PCR
myocardium): negative Myocardial infarction can be excluded by
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the normal coronary arteries and the intramyocardial vessels; no
ischemic infarctions.

No hints for drug abuse (heroin, cocaine, amphetamines, crystal).
Psycocardiological risk phenotype of the patient: performance-
dependent self-esteem, Perfectionism,and emotional inhibition

Correlation with circumstantial evidence

In this case, the temporal relationship between acute emotional
stress and with it connected collapse is highly suggestive of
an endogenious pathogenesis.Peracute course of the disaese.
Exclusion of alternative causes the most plausible mechanism
is overload of the heart resulting in acute insufficiency and fatal
ventricular arrhythmia (ventricular fibrillation) and consecutive.

Limitations of this case

Absence of biochemical markers (e.g., troponin, no chemnical
analysis for adrenalin and other stress hormones,catecholamines
and cortisol and other stresshormones) no histology of suprarenal
glands).

Forensic interpretation

The diagnosis of TTS in a forensic setting is inherently probabilistic
and relies on: identification of contraction band necrosis and wavy
necrosis.

Stress-induced cardiomyopathy should be considered in cases of
sudden unexplained death, particularly in young individuals with
acute emotional triggers.

Forensic diagnosis requires: careful histological assessment,
exclusion of other causes, integration of circumstantial and
psychosocial data.

Discussion

Takotsubo Cardiopathy is a newly described disease cause of
sudden death

From very rare early observations in the first decade, it now
became now a not-so-rare disease: 2—4 Mio. acute Broken Heart
Syndom per year worlkdwide, approx. 40,000—100,000 Takotsubo

cases per year in Europe; high numbers of unreported cases. Its
prognosis is — in contrast to eartlier statistics- not favourable [1].

In spite of this, only a few dozen well-documented autopsy
cases of Takotsubo (all age groups) worldwide: Men <40 years +
autopsy: 0—5 published cases (depending on the strict definition of
TTS) (Ki-Analysis 2010-2026).

Takotsubo cardiopathy is completely different from in etiology,
pathophysiology, macroscopy and especially in histopathology
from myocardial infarction.

In contrast to myocardial infarction it it is not the consequence
of primary vascular- ischemic events but rather a consequence of
an endogenous intoxication by a catechalamine surge [3]. Primary
ischemic infarction of the myocard, is a complete necrosis of all
cardiomyocytes in this area (in the same stage). In TTS, these
cardiomyocytes are in different stages of necrobiosis: some
in complete necrosis, other distended or in lysis or rhexis or
coagulated myofibrils (hyaline bodies), the nuclei either ballooned
or karyopycnotic or broken into several particles.

In other parts, the cardiomyocytes are distended, get a wavy form
and The pathophysiology of ischemic infarction and Takotsubo
Heart are different in myocardial infarction, everything is due
to the occlusion of a coronary artery: complete ischemia, one
type of necrosis (with perhaps secundary dilation opf nabouring
cardiamyocytes in TTS, the catecholamine surge induces
myocardial intoxication by forcing the heart to extreme high effort
with conscutiv rupture of myofibrils resulting in myofibrillar
hyaline bodies in cells of he same fascicle of myocard and perhaps
consecutive dilatation induced wavy necrosis of cardiomyocytes
[5.6].

These mechanisms were already experimentally observed in
the stress-experiments of Hans Selye [7], the “father of stress
research and adaptation® (Several times candidate for Nobel
Price) with catecholamines, suprarenal hormones and disturbance
of electrolytes.

Conclusion

Histological Feature TAKOTSUBO
Dominant lesion

Myocyte appearance

Contraction bands

Fibrosis/scarring
Macrophages
Neutrophils

Early prominent

Sparse

HISTOPATHOLOGY: Differential Diagnosis

Contraction band necrosis
Hypercontracted eosinophilic fibers

Prominent and diffuse

Cell nuclei Often preserved early Early karyolysis/karyorrhexis

Inflammation Mild mononuclear infiltrates Prominenl el
infiltrates

Interstitial edema Marked Moderate

Territorial pattern Absent Present

Microvascular injury Frequent Secondary

Minimal or absent initially

MYOCARDIAL
INFARCTION

Coagulative necrosis

Hypereosinophilic necrotic
fibers

Focal/secondary

Typical during healing
Later phase dominant
Abundant
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