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Abstract Takotsubo cardiomyopathy is characterized by
transient left ventricular dysfunction, electrocardiographic
changes, and minimal release of myocardial enzymes that
mimic acute myocardial infarction in patients without
coronary artery disease. Takotsubo cardiomyopathy is
frequently triggered by emotional or physical stress and
occurs primarily in post-menopausal women. The patho-
mechanism of Takotsubo cardiomyopathy is, so far,
unknown. Stress-induced amnesia is probably induced by
perturbation of the hippocampal function. Assault-induced
Takotsubo cardiomyopathy associated with amnesia has not
been reported so far. In a 77-year-old Caucasian female,
hospitalized because of confusion, anterograde amnesia,
and hypertension after she had been assaulted by a female
who sneaked up to her when she was unlocking the door of

her apartment, Takotsubo cardiomyopathy was diagnosed
based on clinical findings, electrocardiography, echocardi-
ography, and coronary angiography. Follow-up after
8 weeks showed a regression of electrocardiographic and
echocardiographic abnormalities; the amnesia for the
assault, however, remained unchanged. This case shows
that Takotsubo cardiomyopathy may be triggered by
emotional stress induced during an assault. Assault-
induced stress may not only induce Takotsubo cardiomy-
opathy but also amnesia for some of the events that
occurred during the act.
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Introduction

Takotsubo cardiomyopathy (TTC) refers to the morpholog-
ical features of the left ventricle which resemble the
Japanese Takotsubo, which means a “fishing pot for
trapping octopuses”. TTC is characterized by transient left
ventricular dysfunction, electrocardiographic changes, and
minimal release of myocardial enzymes that mimic acute
myocardial infarction in patients without coronary artery
disease [1]. TTC is frequently triggered by emotional or
physical stress and occurs primarily in post-menopausal
women. Assault-induced TTC associated with amnesia has
not been reported so far.

Case report

A 77-year-old Caucasian female was hospitalized because
of confusion, anterograde amnesia and hypertension after
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she had been assaulted by a female who sneaked up to her
when she was unlocking the door of her apartment. The
burglar held her mouth and, after she had given her a bank
note, ran away. The patient became extremely agitated, and
after her relatives and neighbors were alarmed and the
police came she was admitted to the hospital. She had a
history of hepatitis B, bilateral macular degeneration, two
episodes of unexplained syncopes 4 years earlier, right-
sided amaurosis fugax 5 years earlier, recurrent muscle
cramps, and arterial hypertension since 10 years which was
well controlled with bisoprolol, ramipril, and hydrochloro-
thiazide. A similar episode with amnesia lasting for 1 week
had occurred earlier when her husband had died 4 years
ago; however, no cardiac examinations have been per-
formed at that time.

At admission, she did not complain of chest pain; however,
troponin T was positive, creatin-phosphokinase was elevated
up to 203 U/l (normal, <144 U/L), and the ECG showed
initially ST elevations in V3 and V4 and negative T waves in
V2 to V6 thereafter. Echocardiography at admission showed
hypokinesia of the midseptal and apical left ventricular
regions. Coronary angiography showed only minimal signs
of coronary sclerosis. Cardiac magnetic resonance imaging,
performed 11 days after the event, showed no myocardial
scar but a slightly reduced left ventricular function.
Neurologic and psychiatric investigation revealed bilateral
ptosis, reduced Achilles tendon reflexes, and anterograde
amnesia for most of the assault and for the subsequent 24 h.
As amnesia persisted for the following days, the initial
hypothesis of transient global amnesia was abandoned and
dissociative amnesia was assumed although it was not like
usually in conversive amnesia partial or selective but
generalized and covered a time period of 16–24 h. Interest-
ingly, signs of fugue had also not been present during this
period; moreover, the patient had participated normally in
police investigation after the assault and had followed all
instructions during medical care within the first hours in the
hospital. Cerebral magnetic resonance imaging showed
leucaraiosis and multiple non-specific spots in the white
matter. She was dismissed with a medication of ramipril
5 mg, hydrochlorothiazid 25 mg, simvastatin 20 mg,
bisoprolol 5 mg, and alprazolam 1 mg.

Follow-up echocardiography after 5 weeks showed a
normal systolic function and no wall motion abnormalities.
Eight weeks after the event, the amnesia for the assault was
still present and she was anxious and required psychologic
and psychiatric therapy. Three months after the event, the
patient had developed symptoms basically fulfilling the
diagnosis of a post-traumatic stress disorder whereby flash-
back in her case were reduced to reliving the feeling of
anxiousness triggered by the information that foreigners had
been seen in the building she lives in. Amnesia was
unchanged to former investigations. Psychiatric medication

had initially consisted of benzodiazepines on demand, and
after the confirmed development of post-traumatic stress
disorder antidepressant medication with mirtazapine 30 mg/d
has been started.

Discussion

The most probable explanation for the patient’s cardiac and
psychiatric disorder is assault-induced emotional stress. It

Table 1 Emotional triggers of Takotsubo cardiomyopathy (listed is
only the first description in the literature)

Anger/frustration/financial or employment problems

Business failure with loss of life savings [4]

Losing money in casino [5]

Loss of life savings [4]

Frustration regarding work environment [4]

Interpersonal conflict

Quarreling [6]

Meeting involving a sexual harassment case [7]

Lengthy divorce [4]

Severe depression [8]

Upsetting telephone call [9]

Relocation of permanent residence [4]

Grief/loss

Spouse leaving for war [5]

Death/funeral of family member [6]

Anniversary of son’s death [4]

Sense of loss after retiring from occupation [4]

Panic/fear/anxiety

Acute psychoses [6]

Diagnosis of cancer [10]

Excessive alcohol consumption [6]

Insomnia [11]

Legal proceedings [5]

Medical examination [12]

Near drowning [6]

Panic attacks [6]

Patient’s dog caught in a raccoon trap [5]

Public presentation [6]

Traveling [12]

Fall outdoors with fear freezing to death [4]

Flat tire in a remote road without cell phone [4]

Fall at home with fear of not being found [4]

Hurricane [13]

Earthquake [14]

Son’s departure for holidays [15]

Hospital discharge [16]

Official letter [17]

Dinner invitation [17]
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has been known for many years that the psychological
stress of a burglary can precipitate a major health crisis in
elderly patients, necessitating urgent admission to a hospital
[2]. TTC, induced by emotional or physical stress, has been
a well-acknowledged acute cardiac problem with consider-
able morbidity and mortality due to arrhythmia, cardiogenic
shock, and ventricular rupture [1, 3]. Differential diagnoses
for TTC like pheochromocytoma or myocarditis have been
excluded in our patient based on clinical findings [1]. A
variety of emotional stressors have been reported, as listed
in Table 1; however, assault as precipitating stressor of TTC
has not been reported so far.

The pathomechanism of TTC remains unclear. Abnormal
catecholamine dynamics related to emotional stress and
reduction of estrogen levels following menopause seem to
play a role [1, 18, 19]. At present, it is uncertain if
preexisting neurologic or psychiatric morbidities, like in
our patient, may favor the occurrence of TTC. The exact
neurologic comorbidity in the reported patient is so far
unknown. Investigations for neuromuscular disorders were
proposed but have not yet been carried out. Neuromuscular
disorders have been previously identified in patients with
TTC [20, 21], and due to the clinical presentation it cannot
be excluded that the described patient also suffered from a
mild neuromuscular disorder.

Amnesia may be induced by emotional stress, as
reported in a 72-year-old woman after a burglary in her
home [22]. Transient global amnesia was initially assumed,
due to the persistency of the symptoms, the nature of the
event leading to this condition, and the fact that the patient
had experienced a similar episode of amnesia induced by
emotional stress before the patient has been diagnosed with
dissociative amnesia. The pathomechanism for stress-
induced amnesia is that of a perturbation of hippocampal
function due to dysregulation in the GABA/glutamate
balance induced by emotional stress [23]. TTC associated
with amnesia has so far not been reported.

Although, hypothetically, beta-blocking agents would be
expected to provide pharmacologic protection, TTC occurred
in our patient during a therapy with beta-blocking agents. A
similar observation is reported by others who found that 20% of
TTC occurred during a therapy with beta-blocking agents [4].

This case shows that TTC may be triggered by emotional
stress induced during an assault. Assault-induced stress
may induce not only TTC but also amnesia for some of the
events that occurred during the act.

References

1. Akashi YJ, Goldstein DS, Barbaro G, Ueyama T (2008)
Takotsubo cardiomyopathy. A new form of acute, reversible heart
failure. Circulation 118:2754–2762

2. Coakley D, Woodford-Williams E (1979) Effects of burglary and
vandalism on the health of old people. Lancet 2:1066–1067

3. Stöllberger C, Huber JO, Enzelsberger B, Finsterer J (2009) Fatal
outcome of epileptic seizure-induced takotsubo syndrome with
left ventricular rupture. Eur J Neurol 16:e116–117

4. Sharkey SW, Windenburg DC, Lesser JR, Maron MS, Hauser RG,
Lesser JN, Haas TS, Hodges JS, Maron BJ (2010) Natural history
and expansive clinical profile of stress (tako-tsubo) cardiomyop-
athy. J Am Coll Cardiol 55:333–341

5. Bybee KA, Prasad A, Barsness GW, Lerman A, Jaffe AS, Murphy
JG, Wright RS, Rihal CS (2004) Clinical characteristics and
thrombolysis in myocardial infarction frame counts in women
with transient left ventricular apical ballooning syndrome. Am J
Cardiol 94:343–346

6. Tsuchihashi K, Ueshima K, Uchida T, Oh-mura N, Kimura K,
Owa M, Yoshiyama M, Miyazaki S, Haze K, Ogawa H, Honda T,
Hase M, Kai R, Morii I, Angina Pectoris–Myocardial Infarction
Investigations in Japan (2001) Transient left ventricular apical
ballooning without coronary artery stenosis: a novel heart
syndrome mimicking acute myocardial infarction. J Am Coll
Cardiol 38:11–18

7. Connelly KA, MacIsaac AI, Jelinek VM (2004) Stress, myocar-
dial infarction, and the “tako-tsubo” phenomenon. Heart 90:e52

8. Behrens CB, Nef HM, Hilpert P, Möllmann H, Troidl C, Weber
M, Hamm C, Elsässer A (2010) Major depression as a potential
trigger for Tako Tsubo cardiomyopathy. Int J Cardiol 140:e40–42

9. Matsuoka K, Okubo S, Fujii E, Uchida F, Kasai A, Aoki T,
Makino K, Omichi C, Fujimoto N, Ohta S, Sawai T, Nakano T
(2003) Evaluation of the arrhythmogenecity of stress-induced
“takotsubo cardiomyopathy” from the time course of the 12-lead
surface electrocardiogram. Am J Cardiol 92:230–233

10. Villareal RP, Achari A, Wilansky S, Wilson JM (2001) Ante-
roapical stunning and left ventricular outflow tract obstruction.
Mayo Clin Proc 76:79–83

11. Sasaki N, Kinugawa T, Yamawaki M, Furuse Y, Shimoyama M,
Ogino K, Igawa O, Hisatome I, Shigemasa C (2004) Transient left
ventricular apical ballooning in a patient with bicuspid aortic
valve created a left ventricular thrombus leading to acute renal
infarction. Circ J 68:1081–1083

12. Abe Y, Kondo M, Matsuoka R, Araki M, Dohyama K, Tanio H
(2003) Assessment of clinical features in transient left ventricular
apical ballooning. J Am Coll Cardiol 41:737–742

13. Bajolle F, Basquin A, Lucron H, Bonnet D (2009) Acute ischemic
cardiomyopathy after extreme emotional stress in a child.
Congenit Heart Dis 4:387–390

14. Watanabe H, Tanabe N, Chinushi M, Nakamura Y, Nagai T, Sato
M (2005) Impact of earthquakes on takotsubo cardiomyopathy.
JAMA 294:305–307

15. Gaibazzi N, Ugo F, Ardission D (2008) Summertime loneliness as
a trigger for all variants of stress-cardiomyopathy in the elderly.
Eur Heart J 29:956–956

16. Iqbal MB, Moon JC, Guttmann OP, Shanahan P, Goodsby PJ,
Holdright DR (2006) Stress, emotion and the heart: tako-tsubo
cardiomyopathy. Postgrad Med J 82:e29

17. Primetshofer D, Agladze R, Kratzer H, Reisinger J, Siostrzonek P
(2010) Tako-Tsubo syndrome: an important differential diagnosis
in patients with acute chest pain. Wien Klin Wochenschr 122:37–
44

18. Ueyama T, Kasamatsu K, Hano T, Tsuruo Y, Ishikura F (2008)
Catecholamines and estrogen are involved in the pathogenesis of
emotional stress-induced acute heart attack. Ann NY Acad Sci
1148:479–485

19. Ueyama T, Kawabe T, Hano T, Tsuruo Y, Ueda K, Ichinose M,
Kimura H, Yoshida KI (2009) Upregulation of heme oxygenase-1
in an animal model of takotsubo cardiomyopathy. Circ J 73:1141–
1146

Int J Legal Med (2010) 124:467–470 469



20. Finsterer J, Stöllberger C, Sehnal E, Valentin A, Huber J,
Schmiedel J (2007) Apical ballooning (takotsubo syndrome) in
mitochondrial disorder during mechanical ventilation. J Cardio-
vasc Med (Hagerstown) 8:859–863

21. Matsumoto T, Watanabe A, Migita M, Gocho Y, Hayakawa J,
Ogawa S, Shimada T, Fukunaga Y (2006) Transient cardiomyop-
athy in a patient with congenital contractural arachnodactyly
(Beals syndrome). J Nippon Med Sch 73:285–288

22. Pillmann F, Broich K (1998) Transitory global amnesia—
psychogenic origin of organic disease? Psychopathologic basis
and pathogenetic considerations. Fortschr Neurol Psychiatr
66:160–163

23. Alberici E, Pichiecchoi A, Caverzasi E, Farina LM, Persico A,
Cavallini A, Bastianello S (2008) Transient global amnesia:
hippocampal magnetic resonance imaging abnormalities. Funct
Neurol 23:149–152

470 Int J Legal Med (2010) 124:467–470


	Assault-induced Takotsubo cardiomyopathy associated with persisting anterograde amnesia and myopathy
	Abstract
	Introduction
	Case report
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


