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Summary

Takotsubo syndrome (TTS) is a transient cardiomyopathy of unknown origin, clinically manifest-
ing as acute coronary syndrome (ACS). This syndrome mainly occurs in postmenopausal women
and has a temporary relationship with emotional or physical stress.

TTS occurred in 46-year-old female patient on the first day after renal transplantation. The pre-
dominant symptoms were connected with ACS, performed with low grade troponin elevation and
characteristic shape of left ventricle depicted in echocardiography. Taking into consideration the
risk of the development of contrast-induced nephropathy, coronary angiography (CA) was delayed;
myocardial perfusion scintigraphy and iodine-123 metaiodobenzylguanidine (***I-mIBG) myocar-
dial uptake were performed to confirm the clinical suspicion. Myocardial perfusion scintigraphy
(MPS) performed in rest condition showed normal perfusion but myocardial uptake of '*I-mIBG
was impaired. Within 6 months after surgery, full recovery of all biochemical and functional pa-
rameters of the left ventricle were observed. At that time CA was done, depicting normal coronary
arteries.

TTS could be diagnosed by the use of non-nephrotoxic tests — '**I-mIBG myocardial scintigraphy,
MPS and echocardiography.
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BACKGROUND

Takotsubo syndrome (TTS) is a rare cardiomyopathy of
unknown origin, often manifesting as acute coronary syn-
drome (ACS). Clinical features of this syndrome include
sudden onset of chest symptoms, ST-segment elevation on
electrocardiogram (ECG), reversible apical ballooning with
hyper-contractile basal segments during systole on echocar-
diography (echo), normal coronal angiogram (CA) and
minimal elevation of cardiac enzymes [1-3]. TTS mainly
occurs in postmenopausal women and has a temporary re-
lationship with emotional or physical stress as well as with
systemic diseases. TTS was at first described [4] in Japanese
women as a syndrome of multivessel spasm. The name of
this syndrome is connected with a shape of the left ventri-
cle (LV), which resembles a pot for trapping octopus used
by Japanese fishers.

CASE REPORT

The subject of our report was 46-year-old female patient, who
in the past underwent bilateral nephrectomy due to polycys-
tic kidney. Since then she had been hemodialysed and qual-
ified for kidney transplantation. On the first day after sur-
gery, the patient suddenly experienced tachycardia, anxiety
and feeling hot, without typical chest pain. Physical exami-
nation revealed gallop rhythm without signs of lung conges-
tion. The ECG showed sinus tachycardia 120/min, negative
T wave in most of the leads, and previously observed left ven-
tricular hypertrophy (Figure 1). In biochemical tests nor-
adrenaline serum level was 452.0 pg/mL (175-500), adren-
aline was 52.1 pg/mL (<90) and dopamine was 37.0 pg/mL

(<90). Other biochemical parameters and their evolution
during the patient’s hospitalization and follow-up are pre-
sented in Table 1. Echo revealed apical ballooning with
preserved contractility of basal and middle segments and
left ventricular ejection fraction (LVEF) was reduced to
35% (Figure 2A, B). Coronary angiogram was delayed to
prevent contrast-induced nephropathy (CIN) in the new-
ly-transplanted kidney [5]. The rest myocardial perfusion
scintigraphy (MPS) by gated single photon emission com-
puted tomography (gSPECT) was performed 60 min after
IV injection of 740 MBq technetium-99m methoxy-isobutyl-
isonitrile (*mTc-MIBI) on a double-head, large field of view
gamma camera Varicam (Elscint, Haifa, Israel) equipped
with low-energy, high-resolution collimators. Cardiac sym-
pathetic functions were evaluated by SPECT and planar
%-labeled meta-iodo-benzylguanidine (***I-mIBG) myo-
cardial scintigraphy. The "*I-mIBG myocardial uptake was
evaluated visually and semiquantitatively. Semiquantitative
analysis of '#I-mIBG myocardial uptake was expressed as rou-
tine heart-to-mediastinum ratio (HMR): 15 (early eHMR)
and 240 min (delayed dHMR) post-administration as well as
washout rate (WOR). MPS revealed a characteristic shape of
the left ventricle but normal perfusion without relevant per-
fusion defects, but left ventricular ejection fraction (LVEF)
was as low as 27%. Semiquantitative '"*I-mIBG cardiac im-
aging assessment indicated low values of HMR (eHMR 1.7;
dHMR 1.43) and high values of WOR (46.7).

During the follow-up, improvement in clinical status, bio-
chemical function (Table 1) and heart and graft function
were observed. The patient was discharged in good condi-
tion 30 days after surgery.
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Figure 1. ECG performed on the onset of TTS.
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Table 1. Evolution of the biochemical parameters during acute phase of syndrome and follow-up.

Serum level of biochemical

Time (in days) after renal transplantation

parameters 1 2 3 4/5 13 20/23 180

Troponin I (0.0-1.5) ng/mL 0.028 2.566 1.043 3.106 0.646 0.199 0.02
Myoglobin (0.0-110.0) ng/mL ~ 297.19 42451 - 182.67 53.78 51.6 61.0
(K (25.0-175.0) U/L - 151.5 150.7 204.0 107.2 - 112.0
CKMB (0.0-25.0) U/L 13.76 18.0 31.2 22.0 13.0 13 18.5
(reatinine (0.7-1.3) mg/dL 5.0 48 6.38 6.7 6.17 1.7 15
Urea (19.26—-49.22) mg/dL 31.44 44.01 98.04 129.9 177.7 58.41 69.7

K+ (3.5-5.1) mmol/L 6.40 5.20 542 5.48 5.6 4.79 4.47
Na* (136.0—145.0) mmol/L 129.0 136.0 131.4 135.1 1334 138.0 138.0
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Figure 2. (A) Transthoracic echocardiography, the four-chamber projection: LV — left ventricle, LA — left atrium, RV — right ventricle, RA — right
atrium. First day after renal transplantation, the phase of diastole. (B) Transthoracic echocardiography, the four-chamber projection: LV
— left ventricle, LA — left atrium, RV — right ventricle, RA — right atrium. First day after renal transplantation, the phase of systole: left
ventricular apical akinesis, preserved systolic function, and basal segments of the middle part LV.

Figure 3. (A) Transthoracic echocardiography, the four-chamber projection: LV — left ventricle, LA — left atrium, RV — right ventricle, RA — right
atrium. 6 months after renal transplantation, the phase of diastole. (B) Transthoracic echocardiography, the four-chamber projection: LV —
left ventricle, LA — left atrium, RV — right ventricle, RA — right atrium. 6 months after renal transplantation, the phase of systole — normal

function of LV.

Figure 4. The normalization of ECG after 6 months.

In follow-up examinations 6 months after surgery, the gen-
eral health condition of the patient and, especially, the
function of transplanted kidney were normal. There was
full recovery of ST-T in ECG (Figure 3) with persisting fea-
tures of left ventricular hypertrophy. The cardiac echo de-
picted normalization of the left ventricular function with
LVEF equal 64% (Figure 4A, B). The CA showed normal

coronary arteries. Myocardial perfusion gSPECT stress/rest
study revealed normal perfusion and shape of LV as well as
normalization of LVEF (62%). The *-mIBG myocardial
SPECT showed only a small defect of radiotracer uptake in
inferior segments of LV. The normalizations of semiquan-
titative indices were also observed (WOR 20.6; eHMR 2.02;
dHMR 1.8.) (Figure 5) (Table 2).
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Table 2. Parameters of the left ventricular function and heart
adrenergic nervous system drive.

1day 180 days
Parameter after renal after renal
transplant transplant
LVEF ECHO (%) 35 64
LVEF g SPECT (%) 27 62
EDV (mL) 112 103
ESV (mL) 81 38
HMR 15 1.7 2.02
HMR 4 143 1.8
WOR 46.7 20.6

LVEF echo — left ventricular ejection fraction in echocardiography;
LVEF g SPECT — left ventricular ejection fraction in gated SPECT;

EDV — end diastole volume; ESV — end systole volume;

HMR 15 — heart-to-mediastinal ratio after 15 minutes post-injection;
HMR 4 — heart-to-mediastinal ratio after 4 hours post-injection;
WOR — washout rate.

DiscussIoN

The Takotsubo Cardiomyopathy Study Group defines TTS
as: a disease exhibiting an acute left ventricular apical ballooning
of unknown cause [6]. As stressed in the guidelines published
by this group, the exclusion of coronary stenosis by means
CA'is a crucial test for diagnosis of this syndrome, which is
also emphasized by other authors [7]. However, CA may be
a problem in patients with a high CIN risk [8]. We believe
that the diagnosis may still be made by the means of non-
invasive tests: echocardiography and '*I-mIBG myocardial
uptake [9-11]. Echocardiography is able to detect chang-
es of LV characteristic of TTS in shape and wall motion. By
this method one can easily monitor gradual and complete
recovery of LV function [12]. Transient neurogenic myo-
cardial stunning is the likely pathomechanism of TTS, thus
12LmIBG myocardial uptake and serum catecholamine level

123MIBG
4hp.i

Figure 5. A comparison of SPECT coronal slices
from myocardial perfusion studies ((A)
—inacute phase of TTS and (D) — in the
recovery) and from '2|-mIBG myocardial
scintigraphy (in acute phase (B) — 15
minutes and, (C) — 4 hours post-injection
of radiotracer; and after normalization
(E) =15 minutes and (F) — 4 hours post-
injection of 2I-mIBG)

were assessed. The increased sympathetic nervous system
activity is associated with high myocardial '*I-mIBG wash-
out and low myocardial "*[-mIBG early and delayed uptake
[13-15]. Low myocardial '*[-mIBG uptake is considered to
be a poor prognostic factor for patients with heart failure
[16,17]. The semi-quantitative analysis of '*I-mIBG myo-
cardial uptake expressed by eHMR reflects the integrity of
pre-synaptic nerve endings and uptake-1, whereas dHMR
combines information on neuronal function from uptake
to release through the storage vesicle at the nerve endings,
while WOR is an index of the degree of sympathetic drive.
In the presented case, the values of eHMR and of dHMR
were lower, whereas mean value of WOR was higher com-
pared to normal values of these indices mentioned in pre-
vious studies [13-16]. '*I-mIBG myocardial uptake has also
been used to diagnose TTS by many other authors [2,18,19],
who emphasized the physiological basis of tracer uptake
and the semi-quantitative evaluation of HMR and WOR.
The cardiac sympathetic nerve endings are more suscepti-
ble to ischemia than myocytes, therefore the comparison
with myocardial perfusion is essential for further diagnosis
[20]. To exclude possible influence of ischemia in our pa-
tient, MPS was performed.

In the control tests, performed 6 months after the acute
phase of TTS, relevant regression of the adrenergic nervous
system was observed. The entire array of clinical symptoms
of the presented patient — biochemical tests, ECG changes,
echocardiography, MPS findings and '*I-mIBG myocardi-
al uptake pattern — are highly suggestive of Takotsubo syn-
drome. The complete regression of these changes and nor-
mal CA results were the final confirmation of TTS in our
patient. After achievement of stabile function of the trans-
planted kidney, there were no contraindications to CA. To
our best knowledge, this is the first recognized case of TTS
after renal transplantation.

CONCLUSIONS

In patients with high risk of contrast-induced nephropathy,
TTS can be diagnose by not nephrotoxic tests, like: cardi-
ac sympathetic scintigraphy, myocardial perfusion scintig-
raphy and echocardiography, instead coronal anfiography.
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