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Takotsubo syndrome after mitral valve replacement and defibrillation
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ABSTRACT

The article describes the case of Takotsubo syndrome, which arose in a 71-year-old female patient after
a mitral heart valve replacement , performed due to its severe (3rd degree) insufficiency of non-rheumatic
genesis. This pathology is quite rare. Questions of its etiology and pathogenesis remain controversial.
A special feature of this case is the development of reversible left ventricular dysfunction in the early
postoperative period after mitral valve replacement. The reduction of the left ventricular ejection fraction
to 25% with hyperkinesia of its basal parts with subsequent recovery of the ejection fraction to 56%
3 weeks after the onset of the disease was observed. There were also electrocardiographic changes
simulating acute circular myocardial infarction with the absence of hemodynamically significant lesions of
the coronary arteries. The patient had risk factors for this syndrome (age, female gender, stress situation,
surgical intervention, administration of dobutamine and fluoroquinolones). For the reasons given above,
the presence of Takotsubo syndrome was suspected. This case demonstrates the possibility of developing
takotsubo syndrome after cardiosurgical interventions and defibrillation.
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PE3IOME

B cratbe mpeacTaBaeH caydait CHHAPOMA Takouy6o0, pe3BuBLIErOCH ¥ 71-AeTHeN MayMeHTKH IOCAE IPOTe-
3UPOBAHNUA MUTPAABHOTO KAALlaHA CEPALla, BBIIOAHEHHOTO B CBA3M C €r0 BbIPasKeHHOM (3-1 cTemeHb) HepAO-
CTaTOYHOCTBIO HEPEBMATUYECKOTO TeHe3a. AaHHAd HO30A0THA ABAAETCA PEAKO BCTpedanomerica. B antepa-
Type UMEIOTCS eAMHNYHbIE PA3PO3HEHHbIE COOOIEHNT O CUHAPOME TaKOLy(0 MOCAE KaPAMOXUPY PrUYeCcKIX
BMEIIATEABCTB ¥ 3AEKTPOMMIYABCHOM Tepamuu. BOmpochl 3TMOAOIMM M [ATOTEHE3a OCTAKTCA
AuckyTabeabHbiMy. OCOGEHHOCTBIO AAHHOTO CAydYas SABALETCHA PasBUTME OOPATUMOIN AUCKHYHKIUYM AEBOTO
SKEAYAOUYKA B PaHHEM IOCAEOIEPALMOHHOM IEPUOAE IOCAE NMPOTE3UPOBAHUA MUTPAABHOTO KAdNaHa —
cHysKeHne ppakuuy BI6POCA AEBOTO SKEAYAOUKA AO 25% c rumepkuHesuert ero 6a3aAbHBIX OTAEAOB C ee
IOCAEAYIOLMM BOCCTAHOBAEHMEM AO J6% depes 3 Hep mocae perora 3a6oreanusa. Takske MMeAr MeCTO
AAEKTPOKAPAMOTPADUIECKIE U3MEHEHNs, VMUTUPYIOME OCTPbIA LMPKYAAPHBIA MH(PAPKT MUOKAPAA,
IPU OTCYTCTBMYM T€MOAMHAMMYECKM 3HAYMMBIX NOPA’KEHMH KOPOHAPHBIX apTepuit. Y NalMeHTK ObIAM
BBLABAEHBI (DAKTOPBI PUCKA PAa3BUTUA AQHHOTO CHMHAPOMA (BO3PACT, JKEHCKUII IOA, CTPECCOBAA CUTYAI,
XUPYPIUYECKOE BMEIATEABCTBO, AePUOPUAAALMS, NpUMeHeHMe A0OyTammHa ¥  (PTOPXMHOAOHOB).
Ha ocHOBaHMM NepEYMCAEHHOTO GBIAO 3aNOAO3PEHO HAaAMYMEe CUHApOMA Takouy6o. AaHHbIL CAydal
AEMOHCTPUPYET BO3MOKHOCTb Pa3BUTIA CUHAPOMA TaKOLYGO0 IOCAE KaPAMOXUPYPIUIECKIUX BMELIATEABCTB
u AepuOPUAAALIY.

KaroueBble cAOBa: KapAMOMMONATHA Takony6o, NpPUMOOPETEHHble NOPOKU CepAna, (GuOpUAAALUL
SKEAYAOUKOB, IPOTE3NPOBAHNE KAATIAHA CEPALA, KAPAMOXUPYPIUs, AeUOPUAAALIL.

Koupankr wunTEpeCcOoB. ABTOPBI AEKAAPUPYIOT OTCYTCTBME SBHBIX ¥ IOTEHIMAABHBIX KOH(AUKTOB
MHTEPECOB, CBA3aHHBIX C MIyOAMKALyeN HACTOSIMLIEN CTAThH.

Hcrounyk dunancupoBarus. ABTOPbI 3asABAAIOT 06 OTCYTCTBUM (PUHAHCUPOBAHMA.

Ars puruposamms: 3axapesan E.A., T'puropees ILE., Illaros A.B. Cunapom Takomy60 mocie mpoTesmpo-
BaHMS MUTPAABHOTO KAamaHa (KAMHMYECKUMI CAyd4ail). Broazemenv cubupcxou meduyunve. 2020; 19 (1):
203-207. https://doi.org: 10.20538/1682-0363-2020-1-203—207.

Takotsubo syndrome after mitral valve replacement and defibrillation

INTRODUCTION

Takotsubo syndrome (TTS), also known as
Takotsubo cardiomyopathy, stress cardiomy-
opathy or broken heart syndrome, is a benign,
reversible abnormality, characterized with a fu-
gitive systolic ventricular dysfunction. Its clin-
ical evidence is myocardial infarction with the
absence of coronary arteries stenosis [1, 2]. The
etiology of ST has not been fully studied, but
scientists acknowledge its connection with ex-
cess catecholamines from physical or emotional
stress. There exist several theories concerning
TTS etiology: coronary artery spasm, left ven-
tricular outflow tract obstruction,

increase in catecholamine levels, disorder in
calcium regulatory system, oxidative stress and
increase in production of transforming growth
factor beta [3].

Despite numerous descriptions of TTS in sci-
entific literature, there exist only isolated cases
of this disorder in patients after cardiosurgical
interventions. Such cases are only represented in
foreign sources [4-8].

We present a case of TTS diagnosed in a pa-
tient after mitral valve replacement and defibril-
lation.

CASE REPORT

Female patient aged 71 was admitted to the
cardiac surgery department for elective surgery.
Patient had a diagnosis of non-rheumatic mul-
tiple valve disease: mitral valve prolapse, mitral
valve insufficiency, aortic insufficiency, tricuspid
insufficiency, permanent atrial fibrillation with
normal sinus rhythm, heart failure with pre-
served ejection fraction, ITA, class IV.

Echocardiography was performed during the
preoperative stage with the following results: left
atrium — 6.2 cm; left ventricle end-diastolic size —
4.9 cm; left ventricle end-systolic size — 2.9 cmy;
left ventricle posterior wall — 1.1 cm; ventricular
septum — 1,1 cm; ejection fraction (EJ) — 71%;
right ventricle — 2.3 cm. The test also showed
mitral valve’s leaflets thickened into the left atri-
um (anterior mitral leaflet — >1.0 cm, posterior
mitral leaflet — >0.9 cm) with significant mitral
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valve regurgitation (peak mitral flow velocity —
470 cm per second, vena contracta diameter —
0.8 cm). An angiography of coronary arteries did

not reveal any significant lesions. Preoperative
electrocardiogram (ECG) shows atrial fibrilla-
tion with high systolic blood pressure (Fig. 1)

Fig. 1. Patient’s preoperative ECG: scanning speed 25 mm/sec; voltage 1 MB = 10 mm; heart rate 60—75 bpm;
QTc 520 ms

The mitral valve replacement through medi-
an sternotomy with “Medtronic” HancockIIT510
trileaflet bioprosthesis, CinchSZ — 31 mm; re-
duction annuloplasty of tricuspid valve and left
atrial appendage closure were performed in
conditions of normothermic cardiopulmonary

bypass and pharmaco-cold cardioplegia. Atrial
fibrillation resumed by the end of the operation
with a heart rate of 50—60 bpm.

Early postoperative period proceeded with
predisposition to atrial fibrillation with heart
rate <60 bpm (Fig. 2)

Fig. 2. Patient’s ECG, 1% postoperative day: scanning speed 25 mm/sec; voltage 1 MB = 10 mmy;
heart rate 58—100 bpm; QTc 557 ms (here and in pictures 2—4)

In the peri-operative period, the patient was
receiving ciprofloxacin as a preventive measure
for the prevention of infectious complications.
Ventricular fibrillation developed in the patient
on the third day after operation in the setting of
relative well-being (normal general, electrolyte
and biochemical blood values and central he-
modynamics parameters). Biphasic defibrillation
with 150 ] was performed immediately. Atri-
al fibrillation was restored with the heart rate
55—-65 bpm, arterial pressure 130/170 mmHg,
central venous pressure 40 mm. H,O. Electro-

cardiography revealed QT interval prolongation
up to 754 ms and T-wave inversion in leads I, II,
III, AVF, V, (Fig. 3).

Pulmonary edema developed 6 hours af-
ter defibrillation. Echo-cardiography showed
aneurysmal dilatation of left ventricular
apex with ejection fraction reduction to 25%
and hyperkinesis in the basal area of the left
ventricle.

After patient’s transfer to cardiac surgery de-
partment on the 9" day after ventricle fibrilla-
tion, the ECG was following (Fig. 4).

BionnereHb cnbupckoi megnumHebl. 2020; 19 (1): 203-207 205



Zakharian E.A., Grigoriev P.E., Shatov D.V.

Takotsubo syndrome after mitral valve replacement and defibrillation

With the course of time, the patient stabilized
and was discharged from the department in sat-
isfactory condition on the 21st day. Discharge
echo-cardiography: left atrium — 5.0 cm; left
ventricle end-diastolic size — 5.3 cm; left ven-
tricle end-systolic size — 3.8 cm; left ventricle
posterior wall — 1.4-1.6 c¢m; ventricular septum
— 1.5-1.8 cm; ejection fraction (EJ) — 56%; right
ventricle — 3.2 c¢m; prosthetic mitral valve with
pressure differential 15 mmHg; significant left
ventricular myocardial hypertrophy; fluid traces
in the upper part of pericardial cavity; aneu-
rysm is not visible.

DISCUSSION

Clinical manifestations of Takotsubo syn-
drome are long retrosternal pains, dyspnea, sud-
den development of acute heart failure, severe
ventricular arrhythmia which may lead to heart
rapture [9].

Abnormal changes in ECG in acute phase
(first 12 hours) include ST segment elevation or
depression from the isoelectric period, newly
developed left bundle-branch block and some-
times Q-wave formation. T-wave inversion and
prolongation of QT interval is also possible in
many derivations within 24-48 hours after the
development of disease’s clinical manifestation or

Fig. 4. Patient’s ECG, 9th day after defibrillation

triggering stress factor. QT interval prolongation
is often significant (more than 500 ms) and, thus,
predisposes to the development of torsades de
pointes (TdP) and ventricle fibrillation [1].

Echocardiography reveals an area of region-
al myocardial contractility lesion that is larg-
er than arterial blood supply area and various
complications (left ventricular outflow tract ob-
struction, mitral valve regurgitation, thrombus
formation and heart rapture) [1]. Angiography
of coronary arteries shows the absence of he-
modynamically relevant stenosis that could have
been a reason for the myocardial contractility
lesions mentioned above [1].

It may be noted that in the presented clinical
case many TTS risk factors are present: age, fe-
male sex, stress situation, surgical intervention,
dobutamine and ciprofloxacin injections. Since
the influence of transforming growth factor beta
on the TTS genesis and mitral valve prolapse
development is proved, it can be assumed to in-
fluence the abnormality genesis in the presented
case [10].

Diagnostic criteria, suggested by the special-
ists of Mayo clinic and further developed by
Heart Failure Association (2016), exist nowadays
[9]. Five of these criteria can be found in our
patient: temporary regional myocardial contrac-
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tility lesion after surgical intervention; region-
al myocardial contractility lesion takes place in
the parts where blood is supplied by more than
one coronary artery; absence of hemodynam-
ically significant lesions of the coronary arter-
ies; abnormal changes in the electrocardiogram
(T-wave inversion and prolongation of QT in-
terval up to 754 ms with its gradual shortening
during the acute phase of the disease; restoration
of the ejection fraction to 565.

Based on the mentioned above, the diagnosis
of TTS was suggested in the patient.

CONCLUSION

The clinical case presented in this article
demonstrates relevancy and significance of Ta-
kotsubo syndrome as a potential complication
after surgical interventions on mitral valve or
electrical cardioversion.
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