
MTHFR mutation has not been reported before. In conclusion, we sug-
gest analyzing genetic mutations in patients with VTE who had not any 
predisposing factors. Because diagnosis of genetic mutation associat-
ed with VTE will require long-term anticoagulation. 

Enes Elvin Gül, Halil İbrahim Erdoğan, Ufuk Tan Bayram, 
Kurtuluş Özdemir 
Department of Cardiology, Meram School of Medicine, Selçuk 
University, Konya-Turkey 

Video 1. Pretreatment transesophageal echocardiography show-
ing two mobile thrombi in the right atrium
PA - pulmonary artery, RA - right atrium, RV - right ventricle, Th - thrombus
Video 2. Post-anticoagulation therapy, transesophageal echocar-
diography showing markedly reduced thrombi in the right atrium
PA - pulmonary artery, RA - right atrium, RV - right ventricle, Th - thrombus
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Paroxysmal supraventricular 
arrhythmias during hypokalemic 
episodes in a patient with hypokalemic 
periodic paralysis

Hipokalemik periyodik paralizili bir hastada 
hipokalemik epizodlar sırasında gelişen paroksismal 
supraventriküler aritmiler

Dear Editor,

A 21-year-old female patient was admitted to our hospital with 
severe muscle weakness, fatigue, unable to move all extremities and 
palpitation following a high carbohydrate meal. The patient described 
similar symptoms a week ago, which she recovered spontaneously in 48 
hours. Her past and family history was unremarkable. Physical examina-
tion was notable for flaccid tetraparesis, decreased deep tendon reflex-
es, with sparing of the facial, oropharyngeal and respiratory muscles. 
Sensory testing was intact. Thyroid and other system examinations were 
unremarkable. Electrocardiography (ECG) on admission revealed supra-
ventricular tachycardia (180 bpm) (Fig. 1A). Initial laboratory tests showed 
a potassium level of 2.67 mEq/L (normal range 3.5-5.1 mEq/L); all the other 
routine examinations and thyroid hormone levels were normal. She pre-
sented sinus rhythm after intravenous potassium replacement and diltia-
zem (12.5 mg). Control potassium level showed 3.78 mEq/L. 
Electrophysiological study revealed dual AV nodal physiology, inability to 
induce any tachycardia and no ablation therapy. She discharged unevent-
fully. While she was asymptomatic for 2 months, the patient admitted to 
emergency room with palpitation again. ECG on admission showed atrial 
tachycardia (166 bpm) (Fig. 1B). In addition, biochemistry tests showed 
potassium level of 2.78 mEq/L. Her palpitation was resolved after intrave-
nous potassium replacement again. She was referred for investigation of 
the reasons of hypokalemia. Serum potassium levels were normal in 
between emergency admissions. Also serum magnesium, sodium, calci-
um levels and thyroid function tests were in normal limits. Urinary potas-
sium level was decreased (24 mEq/L). Urinary potassium/creatinine ratio 
was 0.50. Transtubular potassium gradient was 6.8 (normal range: 7-9). 
Arterial blood gas analysis showed no metabolic alkalosis. Serum renin, 
aldosterone and ACTH levels were normal. Adrenal gland imaging with 
computed tomography revealed normal findings. So, hypokalemic peri-
odic paralysis was considered in differential diagnosis, which was con-
firmed by genetic testing (mutation in SCN4A, Arg669H). The patient was 
discharged with oral potassium supplement (potassium citrate 2.17 gr/
day plus potassium carbonate 2.0 gr/day) and avoidance of strenuous 
exercise and high carbohydrate diet. The 6-months follow-up was free of 
new paralysis and palpitation episodes.

Hypokalemic periodic paralysis is an autosomal dominant disorder 
which is accompanied by muscle weakness/paralysis and hypokalemia. 
Attacks can be induced by exercise, carbohydrate-rich meals  

Figure 3. Post-anticoagulation therapy, transesophageal echocardiog-
raphy showing markedly reduced thrombi in the right atrium
PA - pulmonary artery, RA - right atrium, RV - right ventricle, Th - thrombus

Figure 1. Initial electrocardiography showing supraventricular tachy-
cardia (180 bpm) on first admission (A). Atrial tachycardia (166 bpm) 
was also seen on second admission (B)  
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and exposure to cold (1). In the heart, NaV channels are essential for the 
orderly progression of action potentials throughout the myocardium to 
stimulate rhythmic contraction. NaV 1.4 channels are expressed princi-
pally in the skeletal muscle cells, but there are some demonstrations that 
the SCN4A a-subunit gene is expressed in normal human heart too (3). 

As a result of increased duration of the action potential and refractory 
period, patients with hypokalemia are at increased risk for certain dysrhyth-
mias like ventricular tachycardia. Extreme syncopal bradycardia and sinus 
arrest are rare findings in hypokalemia (4). In the literature, there was no 
association of hypokalemic periodic paralysis with supraventricular arrhyth-
mias. Although it was a hypothesis, we thought that NaV 1.4 channels could 
play role in development of supraventricular tachycardias in such a case. So, 
this case is the first report regarding the occurrence of supraventricular 
tachycardias and hypokalemic periodic paralysis together.

Uğur Canpolat, Hamza Sunman, Kudret Aytemir, Ali Oto
Department of Cardiology, Faculty of Medicine, Hacettepe
University, Ankara-Turkey 
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Metabolic syndrome without overt 
diabetes is associated with prolonged 
pro-arrhythmogenic electrocardiographic 
parameters

Aşikar diyabet olmaksızın metabolik sendrom 
uzamış proaritmik elektrokardiyografik 
parametreler ile ilişkilidir

Dear Editor,

It is shown in many studies that both metabolic syndrome (MS) and 
the risk factors related to MS [such as diabetes mellitus (DM)] were 
independently associated with sudden cardiac death (SCD) (1). Moreover, 
in a study, a follow-up of asymptomatic MS patients for 21 years showed 
that SCD was more frequently encountered than non-SCD (1).

It has been well established that most cases of SCD are related to 
severe ventricular arrhythmias. Several electrocardiographic (ECG) 
pro-arrhythmogenic parameters are risk factors for sudden death and 
therefore might be used in risk stratification (2). There is a pathophysi-
ologic association between prolonged duration of QRS, QT and 
increased resting heart rate (RHR), QT dispersion (QTd) with SCD.

While previous studies mentioned an increased risk of arrhythmias in 
MS patients, such a tendency could well be caused by DM, which frequent-
ly appears as co-morbidity in these patients. Nevertheless for the first time 
our study results indicate that pro-arrhythmogenic parameters such as pro-
longed QRS, corrected QT (QTc) duration and increased RHR, QTc dispersion 
(QTcd) could be useful in evaluating arrhythmic risk and provide new insights 
to the relationship of SCD and MS in patients without overt diabetes (3). 

We conducted a case-control study, which consisted of 142 MS 
patients, age- and gender-matched, and 170 control subjects. Patients were 
also excluded if they received any anti-diabetic drug treatment, had a fast-
ing blood glucose level ≥7.0 mmol/L or random plasma glucose level ≥11.1 
mmol/L. The results revealed that MS patients had a higher increased RHR 
(86.7±11.2 vs 74.2±9.9 beats/min, p<0.001), prolonged QRS duration 
(103.4±9.7 vs 98.3±10.3 msec, p<0.001), QTc duration (434.6±36.0 vs 
409.0±20.4 msec, p<0.001) and increased QTcd (67.7±13.7 vs 47.1±7.2 msec, 
p<0.001). In addition, we showed that pro-arrhythmogenic parameters, 
other than QRS duration, change as the MS score increases. We showed 
MS criteria (such as increased waist circumference) as an independent 
predictors of increased RHR, QTd and prolonged QRS, QTc. Increased 
duration of repolarization parameters in patients with MS can be explained 
as follows: endothelial and myocardial dysfunction (4), insulin resistance, 
sympathetic over activation or parasympathetic under activation (5). 

As a result, we proposed that pro-arrhythmogenic parameters such 
as QRS, QTc durations, RHR and QTcd might be used in the develop-
ment of risk stratification schemes for SCD in MS patients. 

Turgay Işık, Mustafa Kurt1, Hüseyin Uyarel
Department of Cardiology, Faculty of Medicine, Balıkesir 
University, Balıkesir-Turkey
1Clinic of Cardiology, Erzurum Education and Research Hospital, 
Erzurum-Turkey
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