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Takotsubo Syndrome
in a Young Patient After
a Neurosurgical Operation

Pe3oMe

CuHApoM Takouy6o (kaparoMuonaTmsa TakoLy60, CTpecCUHAYLMPOBAaHHAA KAapAMOMUONATUSA, TPAH3UTOPHAs KapauanbHas AMCHYHKLMA) — KAUHU-
YECKMI CUHAPOM, XapaKTepU3YHOLMIACA OCTPO BO3HUKatOLeH, 06paTUMOM CUCTONNYECKON ANCOYHKLMEN N1eBOro (pexe NpaBoro) XenyaouKa cepa-
ua, pa3BVIBa}0IJJ,VIl7ICFI B yCﬂOBI/IFIX 0TcyTCTBI/IFI CTeHO3MpyIOLLleFO aTepocr(nepomqecr(oro nopa)Keva nnn TPOM603a KOPOHaprIX apTepMﬁ. B cTaTbe
NPUBOANTCA KAMHUYECKMI ClyYalt pasBUTMA CMHAPOMa TakoLy6o, pa3BMBLLIErocs Nocae HelpoxXnpypruyeckon onepauun. Lieab HabarogeHus: npo-
ﬂ,eMOHCTpMpOBaTb cnyanl paaawmn CI/IHp,pOMa TaKOLly60 y MOIIO,D,OI7I nauneHTKn B paHHeM I'IOCﬂeorlepaLU/IOHHOM nepmop,e. OCHOBHBbI€E MO/I0XEeHUA:
naumeHTKa 21 roga Haxoguaacb Ha CTaLlI/IOHapHOM le4yeHnn B oTAe/IeHUn Heﬁpoxwpyprvwl B CBA3U C COXpaHﬂIOIJ.WIMCH B Te4yeHMe roga nocsae one-
paTMBHOFO BMeLllaTeNbCcTBa 601eBbIM CMHApOMOM B 06/1aCTU N€BOro /IOKTEBOro CyCTaBa C Mppap,wauweﬁ B 4, 5 nanbLbl nesou pyKVI, HapyLIJeHMeM
¢yHKLWIM 1eBOro JIOKTeBOro CyCTaBa. I'Ipoae,qua AEKOMI'IPECCI/IH 1eBOro JIOKTeBOro HepBa Ha ypOBHe Ky6VITaI1bHOFO KaHa/na c ero TpaHCI‘I03VILI,VIeI7I.
B I'IOCIIEOI'IepaLI,VIOHHOM nepmo,qe TeyeHue 3aboneBaHUA OCI0MHUIOCH pa3BI/ITVIeM CTPECC-I/IHp,yLWIPOBaHHOVI Kap,qI/IOMI/IOI'IaTVIVI, I'IO,D,TBEP)KAEHHOI‘/’I
pesy/sbTaTaMu fabopaTopHOro obcnefoBaHuUsA, 3n1eKTpoKapAnorpadpum, sxokapanorpadun, a TakKe oTCyTCTBMEM aT@POCKNEPOTUYECKMX U3MeHe-
HWIA KOPOHAPHbIX apTepPUI1 MO AaHHLIM KOPOHapoaHruorpadun. 3akaoyeHne. PaHHUIA NocieonepaLOHHbIN NEPUOJ MOXET OCNONKHUTLCA Pa3BUTU-
eM CMHApOMa TaKOLI,yGO, B T.4. nocne HeVIpOXMpprMHECKMX BMeLllaTe/IbCTB y naunMeHToB MO1040r0 BO3paCTa.

Knro4deBble c10Ba: cuHdpom anukanbHO20 6a110HUPOBaHUS, CUHOPOM MaKouy60, cmpecc-uHAYLUpOBaHHas KapouoMuonamus, cepdeyHas Hedo-
CMamoYyHOCMb, NepuonepayuOHHbIl Nepuod, NOCMonepayUOHHbIE OCN0IKHEHUS
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Abstract

Cardiomyopathy syndrome (stress-cardiomyopathy) is an acute reversible systolic dysfunction of left (or rare right) ventricle without stenotic
atherosclerosis and/or thrombosis of coronary artery. We are presenting a case of stress-cardiomyopathy after the neurosurgery. Aim: The aim of
this observation is to demonstrate a case of takotsubo syndrome in a young patient in the early postoperative period. Key points: A 21-years-old
woman was hospitalized in the neurosurgery department. Hospitalization was performed due to persistent pain in the left elbow joint with irradiation
to left 4 & 5 hand fingers as well as dysfunction of the left elbow joint, as a result of previous surgical intervention for a fracture one year before.
Due to the lack of a positive effect from conservative therapy, it was decided to conduct a second surgical treatment. Decompression of the left
ulnar nerve was performed at the level of the cubital canal with its transposition. This was complicated by the development of takotsubo syndrome
in the postoperative period, confirmed by echocardiography, ECG, as well as the absence of atherosclerotic changes in the coronary artery according
to coronary angiography. Conclusion: The early postoperative period may complicate of development of takotsubo syndrome, in the neurosurgical
operations and in the young age too.

Key words: apical ballooning syndrome, takotsubo cardiomyopathy, stress-induced cardiomyopathy, heart failure, postoperative period, postoperative
comlications
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Takotsubo cardiomyopathy (stress-induced car-
diomyopathy, apical ballooning syndrome, ampulla
cardiomyopathy, broken heart syndrome) is a clinical
syndrome characterized by acute, reversible systolic
dysfunction of the left (rarely right) ventricle (LV, RV)
of the heart, which develops in the absence of stenosing
atherosclerotic lesions of coronary arteries and resolves
spontaneously within a few days or weeks [1, 2]. Experts
of the European Society of Cardiology (ESC) recently
recommended using the definition “takotsubo syn-
drome”, avoiding the term “cardiomyopathy” [1, 3, 4].
Takotsubo syndrome was first described by Sato et al.
in 1990 [5]. Translated from Japanese, Tako-Tsubo is a
pot-shaped octopus trap. The left ventricle of the heart
acquires a similar shape in this pathology; its basal seg-
ments contract during relative hypokinesis or dyskine-
sis of the apical segments [1]. This disease is caused by
physical or psychological overexertion (primary takot-
subo syndrome). If the disease develops with underlying
severe non-cardiac pathology or surgical treatment, it

is considered as a secondary takotsubo syndrome. Usu-
ally, patients with takotsubo syndrome are admitted
to the hospital with a referral diagnosis of acute coro-
nary syndrome. The incidence of takotsubo syndrome
is approximately 0.00006 % of the population, approxi-
mately 1-2 % of patients with ST-elevation myocardial
infarction [6]. Takotsubo syndrome occurs more often
in women (80-90%) than in men; the average age of
patients is 61-76 years [1]. Cases of this condition in
young patients are rare.

Clinical case

A female patient, 21, was routinely admitted to the
neurosurgical department with complaints of recurring
pain in the area of the left elbow joint radiating to the
4th and 5th fingers of the left hand and joint dysfunc-
tion. Twelve months before this hospitalization, surgi-
cal treatment was performed for a fracture of radius, a
month later the abovementioned complaints appeared.
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Due to no effect of conservative therapy, a decision
was made to perform surgery — decompression of the
left ulnar nerve at the level of the cubital canal with its
transposition. Three years prior to this hospitalization,
the patient was diagnosed with chronic gastritis, mul-
tinodular goiter, and hypothyroidism. She constantly
took levothyroxine sodium 25 pg/day. The patient had
no cardiovascular risk factors or bad habits.

On admission to the neurosurgical department, the
patient’s condition was satisfactory. Regular body type,
body mass index (BMI) 27 kg/m?. No signs of edema-
tous syndrome were found. On auscultation: vesicu-
lar breathing in the lungs, with no side breath sounds.
Clear heart tones, regular rhythm with a heart rate (HR)
80 bpm. Blood pressure (BP) 110/70 mm Hg. After a
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successful surgical intervention under general anesthe-
sia, the patient was transferred to the intensive care unit
for follow-up. After 10 hours of the postoperative period,
the patient complained of shortness of breath, pressing
pain in the chest for more than 20 minutes, palpitations,
and decrease in blood pressure down to 80/40 mm Hg.

An electrocardiogram (ECG) revealed ST segment
elevation in leads I, aVL, as well as ST depression in leads
111, aVE, V1-V5 (Fig. 1).

Echocardiography (EchoCG) revealed normal LV
wall thickness, areas of impaired local contractility of the
LV myocardium in the form of dyskinesia of the anterior
wall, interventricular septum (IVS), lateral and inferior
walls at the apical and middle levels; decreased LV ejec-
tion fraction (EF) to 29 % according to Simpson, as well
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Figure 1. ECG of the patient 10 hours after surgery: ST segment depression and negative T wave in leads III, avF, VI-5, ST

elevation in leads I, avL

Figure 2. Echocardiography of a patient in the postoperative period, after the onset of pain in the chest, apex ballooning,
B-mode, systole: A — apical 4-chamber position, b — apical 5-chamber position
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as signs of moderate pulmonary hypertension: mean pul-
monary artery pressure (mPAP) 46 mm Hg. (Figure 2).
Laboratory tests revealed increased troponin level
up to 0.71 ug/L (normal 0-0.1 pg/L), increased level of
N-terminal precursor of brain natriuretic peptide —
3,280 ng/L (normal 12-133 ng/L), increased levels of
cholesterol up to 5.4 mmol/L, low-density lipoprotein
cholesterol up to 3.28 mmol/L, fibrinogen up to 5.01 g/L,
D-dimer up to 1,231 pg/L, ESR up to 46 mm/h, with no
clinically significant changes in other parameters.
Coronary angiography (CAG) revealed no athero-
sclerotic changes, no thrombosis of coronary arteries, as
well as no plaque rupture or intimal dissection (Fig. 3).
Considering the signs of moderate pulmonary hyper-
tension (mPAP 46 mm Hg) found during EchoCG and
increased D-dimer, the patient underwent ultrasound

dopplerography of the veins of lower extremities and
angiopulmonography, which revealed no signs of venous
thrombosis or pulmonary embolism.

The patient was prescribed a beta-blocker (bisoprolol
at a dose of 2.5 mg a day) and acetylsalicylic acid at a
dose of 75 mg a day. Forty-eight hours later, considering
the satisfactory condition of the patient, complete reso-
lution of clinical signs and normalization of blood tropo-
nin level, the patient was transferred to the neurosurgical
department.

On day 6 of the postoperative period, normalization
of the N-terminal precursor of brain natriuretic pep-
tide was found, regression of the identified pathological
changes was registered on ECG (Fig. 4), and EchoCG
revealed restoration of LV EF and local myocardial
contractility.

Figure 3. Intact coronary arteries during emergency coronaroangiogramm. A. Left coronary artery: AP view, 0°. b. Left
coronary artery: left oblique view, 45°. Right coronary artery: left oblique view, 30°
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Figure 4. ECG of the patient on the 6th day of the postoperative period. Regression of pathological changes: return of the ST
segment to the isoline in leads III, avF, VI-5, I, avL, positive T wave in these leads
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Massively parallel sequencing of dried blood spots
revealed no mutations in genes ACTC1, DES, FLNC,
GLA, LAMP2, MYBPC3, MYH7, MYL2, MYL3, PLN,
PRKAG2, PTPN11, TNNCI, TNNI3, TNNT2, TPM1,
TTR'.

Based on clinical, laboratory and instrumental
results, acute myocardial infarction and myocardi-
tis were excluded. Considering the reversibility of
local contractility disorders, normalization of LVEF,
N-terminal precursor of brain natriuretic peptide (NT-
proBNP), troponin, regression of ECG changes, the
patient was diagnosed with stress-induced cardiomy-
opathy (takotsubo).

The patient was discharged on day 8 in satisfactory
condition under outpatient follow-up by a cardiologist.

During two years of follow-up, the patient did not
experience any recurrence of symptoms.

Discussion

Immediately after neurosurgical intervention, the
young patient developed a presentation of anginal
pain, acute left ventricular heart failure, hypotension,
ECG and laboratory signs of acute myocardial injury,
impaired local contractility of the left ventricular myo-
cardium extending beyond the blood supply zone of a
certain coronary artery, systolic myocardial dysfunction
in intact coronary arteries.

The described patient has all diagnostic criteria for
takotsubo syndrome according to the recommendations
of the Heart Failure Association of the European Society
of Cardiology (ESC) 2016 [6]:

1. Transientlocal disorders of LV myocardial contractil-
ity that are often, but not always, preceded by a stress-
tul trigger (emotional or physical).

2. Local impairments of contractility that go beyond
the blood supply zone of one coronary artery and are
manifested by circular dysfunction of the involved
areas of the heart muscle.

1

1. Genetic testing — cardiomyopathy panel: ACTCI actin alpha car-
diac muscle 1; DES desmin; FLNC filamin C; GLA alpha galactosidase A;
LAMP2 lysosomal-associated membrane protein 2; MYBPC3 myosin bind-
ing protein C3; MYH7 myosin heavy chain 7; MYL2 myosin regulatory
light chain 2; MYL3 myosin regulatory light chain 3; PLN phospholamban;
PRKAG2 protein kinase AMP-activated non-catalytic subunit gamma 2;
PTPN11 protein tyrosine phosphatase non-receptor type 11; TNNCI tro-
ponin Cl1, slow skeletal and cardiac type; TNNI3 troponin I3, cardiac type;
TNNT?2 troponin T2, cardiac type; TPM1 tropomyosin 1; TTR transthyretin

2. Criteria for risk stratification of cardiac complications (including
acute left ventricular failure, malignant arrhythmias, and myocardial
rupture) in takotsubo syndrome [1].

Major risk factors for a poor outcome:

e age 75+;

« systolic BP < 110 mm Hg;

« pulmonary edema;

« VT, VE syncope that cannot explained by other reasons;

o LVEF < 35%;

« pressure gradient in LV outflow tract 40 mm Hg or higher. (It would
seem that its appearance, which indicates the high contractility of the
intact myocardium, indicates reserves of LV systolic function as well.

3. Absence of atherosclerotic lesions of the coronary
artery leading to myocardial infarction, including
acute plaque rupture, thrombosis, coronary artery
dissection, and other pathological conditions (for
example, hypertrophic cardiomyopathy, viral myo-
carditis) that could cause transient LV dysfunction.

4. New reversible ECG changes (ST elevation, ST
depression, inversed T wave and/or prolonged QTc)
during the acute phase.

5. Significant increase in natriuretic peptide level (BNP
or NT-proBNP) during the acute phase.

6. Relatively small increase in cardiac troponin levels
compared with the area of myocardial dysfunction.

7. Recovery of myocardial function according to the
results of imaging methods during follow-up [1].

In the described clinical case, the neurosurgical
decompression of the left ulnar nerve at the level of
the cubital canal with its transposition became a trig-
ger for takotsubo cardiomyopathy in the patient. This
suggests secondary takotsubo syndrome in this patient
with another underlying (neurological) disease. With
primary (caused by emotional or physical stress) takot-
subo syndrome, cardiac symptoms are the reason for
seeking medical help. Some cases of takotsubo syn-
drome are detected among patients hospitalized for
other medical, surgical, gynecological and even psy-
chiatric diseases [1]. There are cases of takotsubo syn-
drome in the literature in connection with such neuro-
logical pathology as stroke, subarachnoid hemorrhage,
acute neuromuscular crisis, encephalitis, epileptic sei-
zures, encephalopathy [2].

Russian researchers described three clinical cases of
cardiomyopathy after induction with general anesthesia,
which accounted for 0.04 % of all anesthesias performed
in a year [7]. These cases, as well as the one we described,
indicate the need for strict control of hemodynamic
parameters in patients in the early postoperative period,
performing ECG and, if necessary, EchoCG, informing
anesthetists about the possibility of takotsubo syndrome,

However, the obstruction of the outflow tract, which also develops due to
the anterior systolic movement of the anterior mitral leaflet with mitral
regurgitation of different severity, can result in intraventricular blood
regurgitation into a stretched akinetic/dyskinetic apex and aggravation
of left ventricular failure.)

« moderate or severe mitral regurgitation;

o LV apex thrombosis;

o IVS rupture;

« rupture of LV free wall.

Minor risk factors:

o age 70-75 years;

« lengthening QTc up to 500 ms or more;

« pathological Q wave;

« ST elevation for three days or more;

o LVEF 35-45%;

« presence of a physical stressor;

« BNP level 600 pg/ml or higher;

o NT-proBNP level 2,000 pg/ml or higher;

« concomitant obstructive coronary pathology;

« involvement of both ventricles.

A marker of high risk is the presence of at least one major or two minor

criteria.
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as well as the diagnostic and therapeutic approach for the
management of this condition.

The risk of developing cardiac complications in takot-
subo syndrome (including cardiogenic shock, malignant
arrhythmias, and even myocardial rupture), which are
observed in about half of patients, [3, 4] was high in this
patient (Appendix 2): there were two major (systolic
BP < 110 mm Hg, LVEF < 35%) and one minor (0 NT-
proBNP level of 2,000 pg/mL or higher) risk factors for
a poor outcome.

The clinical presentation of takotsubo cardiomy-
opathy is transient, and in the described clinical case, it
resolved within six days. Drug therapy at the initial stage
of treatment usually includes standard therapy for sys-
tolic heart failure. Due to hypotension in this patient,
no angiotensin-converting enzyme inhibitors (as well as
angiotensin II receptor blockers, angiotensin /neprilysin
receptor inhibitors) and no diuretics were prescribed;
low doses of a beta-blocker and antiplatelet agents were
recommended for four weeks.

The annual recurrence rate of takotsubo syndrome
during the first few years is 2.9 % [1]. Our patient experi-
enced no recurrence during two years of follow-up.

Conclusion

We presented a case of takotsubo cardiomyopathy
in the early postoperative period after neurosurgical
intervention. Such cases are extremely rare, especially
in young patients. Prognosis in cases of timely diagnosis
and adequate treatment is usually favorable.
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