
Introduction:
Sudden cardiac death (SCD) described a sudden collapse in an healthy human in the first hour of the symptoms 
onset without any trauma history nor any expectation(1). SCD occurring during competition, especially in young 
adults without any previous disease, is even tragic event(2). The most common causes of SCD were coronary 
artery disease and inherited cardiomyopathies, but there were still some long-forgotten but lethal cause of 
SCD – the long QT syndrome (LQTS)(1,2). The incidence of SCD in marathon is not very high(0.63:100000), and 
especially lower in female and younger runner.(3)Today ,we report a 27 y/o healthy young women who suffer 
from SCD after crossing the 13km marathon finish line due to unknown LQTS.

Case presentation:
At the finishing line of a marathon (13km), a 27 y/o female runner with no known past medical history collapsed 
due to a cardiac arrest after 100 minutes of running. The cardiac arrest was witnessed by an advanced cardiac 
life support (ACLS) team that immediately started advanced cardiopulmonary resuscitation, the AED was applied 
immediately and the rhythm showed ventricular fibrillation(A).200J DC shock was performed. The patient 
returned of spontaneous circulation achieved in 5 minutes(B). The patient was admitted to the nearest 
emergency department with clear consciousness, no hypotension, afebrile and tachycardia. Initial complete 12-
lead ECG showed sinus tachycardia with prolong QTc (>480 msec)(C).No specific STT change was noted. The 
patient denied any family members with definite long QT syndrome and also denied unexplained sudden cardiac 
death below 30 age. CXR showed no specific finding. Follow up cardiac enzyme including Troponin-I, CKMB(POCT) 
revealed within normal level. Arterial blood gas analysis with mask ventilation was: pH 733, PaO2 95 mmHg, 
PaCO2 28 mmHg, Na+ 140 mEq, K+ 4.1 mEq, Ca++ 9.2 mEq, glucose 123mg/dl, HCO3- 15 mmol/L, BE -9.4, SaO2 
98%. Six hours later, follow up troponin-I and 12-lead EKG showed no specific STT change(D). Echocardiography 
(EKG)revealed normal sizes of cardiac chambers with preserved global contractility and diastolic of left ventricle. 
Left ventricular ejection fraction by M-mode is 62.6%(50-70%) 24hours ambulatory electrocardiography 
examination was done and total of 1.1921beats(QRSs)were analysed. The standard deviation over all normal 
beats(SDNN) was 183.3ms. Average heart rate was 77BPM and maximum heart rate up to 145BPM with 
prolonged QTc over 500 msec were noted at night with 2 episodes of supraventricular ectopic activity. The 
patient then discharged and follow up at cardiologist out-patient department with fully recovery.

Discussion:
The LQTS is diagnosis remains clinical judgement and base on Long QT Syndrome (LQTS) Diagnostic Criteria 
(1993) Table including electrocardiogram findings with correct QTc calculated by Bazett’s formula, syncope under 
stress or not and family history. According to LQTS diagnostic Criteria (1993) score above 4 is in high probability 
of LQTS(4).LQTS can be either acquired or inherited, but both are at high risk of SCD if not appropriately 
identified and managed(2)Despite the incidence rates of SCD events during marathon revealed relative low 
compared to other exercise population such as triathlon or joggers. The absolute population participate in 
marathon increased over the past decade (3)Jonathan et al and Nichol et al both reported the high fatality rate 
over 70% and even highest up to 92% in marathon runners (3,5) The earliest intervention including administered 
cardiopulmonary resuscitation (CPR)and using the automated external defibrillator(AED) are strongly associated 
with survival of SCD.(3) In fact, the AEDs may not be very sufficient due to it’s very expensive and the poor 
recognition of the SCD people due to noisy and chaos environment and insufficient first-aid nearby.(6)The 
European Society of Cardiology suggest the routines EKG before participation in exercise events. But the 
American Heart Association (AHA) does not recommend it as a routine because it’s less useful due to higher cost 
accounting and false-negative consequences.(7) A real-time with wifi or cellular remote network wearing 
devices such as smart watches or wearable sensors enable measuring ECG during exercise may have clinical 
significance in early detection of SCD events.(6,8) But still need further studies to construct the suitable 
application for runners and to evaluated the improved of the SCD events during marathon.
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