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A 14-YEAR-OLD BOY PRESENTED WITH SUDDEN COLLAPSE
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Abstract

Out-of-hospital cardiac arrest (OHCA) in children is uncommon and often non-
cardiogenic, with favorable neurological outcomes remaining rare. We report a 14-year-
old boy who collapsed during school activity. Immediate bystander cardiopulmonary 
resuscitation (CPR) was initiated, and ventricular fibrillation (VF) was treated with 
automated external defibrillator (AED) shock, followed by emergency medical service 
resuscitation. Return of spontaneous circulation (ROSC) was achieved before hospital 
arrival. Despite post-resuscitation pulmonary hemorrhage, he made a complete neurological 
recovery. A cardiogenic etiology was favored, and an implantable cardioverter-defibrillator 
(ICD) was placed for secondary prevention. This case emphasizes the critical role of early 
bystander CPR, timely AED defibrillation, and comprehensive post–cardiac arrest care in 
achieving favorable outcomes, while also underscoring the challenges of clarifying etiology 
and the evolving role of genetic testing and ICD therapy in pediatric OHCA.
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Introduction

Out-of-hospital cardiac arrest (OHCA) in 
the pediatric population is relatively uncommon 
compared with adults ,  with an est imated 
prevalence of approximately 8 per 100,000 
person-years. The highest incidence occurs in 
infants younger than one year of age.1 Despite 
improvements in survival over recent decades, 
with rates of survival to hospital discharge 
increasing from 2-6% to 17.6-40.2%, the 
proportion of children achieving favorable 
neurological outcomes remains low, ranging 
from only 1-4%.2 Here, we present the case of a 
14-year-old boy who experienced OHCA with 
subsequent complete neurological recovery, 

demonstrating the importance of chain of survival. 

Case Presentation

A previously healthy 14-year-old boy, an 
active member of his school volleyball team with 
a history of regular sports participation since 
elementary school, experienced sudden collapse 
during routine training. On the day of the event, 
he first completed a 1500-meter run followed by 
volleyball practice. Approximately two hours 
after initiating training, he developed sudden leg 
weakness, followed by limb twitching, frothy 
sputum, and upward eye deviation lasting about 
one minute before becoming unresponsive. There 
was no preceding history of upper respiratory 
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infection, systemic illness, or trauma. The school 
nurse arrived within 5 minutes and initiated 
CPR. An AED revealed ventricular fibrillation, 
and defibrillation was delivered approximately 6 
minutes after collapse. The rhythm subsequently 
deteriorated to pulseless electrical activity, and 
CPR continued. Emergency medical services 
(EMS) arrived promptly; the first dose of 

epinephrine was administered at 11 minutes and 
ROSC was achieved at 14 minutes (Figure 1). The 
patient was transported to our tertiary care center. 

Initial brain computed tomography (CT) 
revealed no intracranial hemorrhage. Chest CT 
demonstrated bilateral pulmonary hemorrhage, 
favored to be post-resuscitation related (Figure 
2). Post-cardiac arrest care was initiated. He 

Fig. 1. 	Timeline of clinical course: Collapse occurred at school, with bystander CPR initiated at 5 
minutes, AED shock delivered at 6 minutes, epinephrine administered at 11 minutes, return 
of spontaneous circulation (ROSC) achieved at 14 minutes, and arrival at the emergency 
department at 19 minutes. The patient was admitted on Day 1, achieved hemodynamic 
stabilization by Day 3, demonstrated neurological recovery on Day 4, was extubated on Day 5, 
transferred to the ordinary ward on Day 7, and discharged on Day 26 with complete recovery. 

Fig. 2. 	Post-resuscitation chest imaging: (A) Chest radiograph obtained after ROSC showing 
bilateral diffuse pulmonary infiltrates (B) Chest CT images demonstrating bilateral pulmonary 
hemorrhage, likely secondary to chest compressions and resuscitation efforts.
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presented hypotension requiring epinephrine and 
norepinephrine infusions; however, hypertension 
developed on the second hospital day, leading 
to discontinuation of vasopressors and initiation 
of labetalol and nicardipine. Hemodynamics 
s tab i l ized  thereaf te r ,  and  a l l  vasoact ive 
medications were discontinued by the third day. 
These changes were considered secondary to a 
combination of catecholamine surge, exogenous 
vasopressor exposure, and transient autonomic 
dysregulation. Mechanical ventilation gradually 
weaned from the second day. Bronchoscopy on 
day 4 confirmed pulmonary hemorrhage without 
active bleeding. He was successfully extubated 
on day 5, tolerated room air, and resumed oral 
feeding. Neurologically, his initial Glasgow 
Coma Scale (GCS) was E1VTM5. Continuous 
video EEG monitoring from days 2-4 recorded no 
seizures. By day 4, he demonstrated spontaneous 
eye opening and was able to follow commands; 
his consciousness returned to baseline after 
cessation of sedatives on day 5. Fever up to 
39.1°C was noted initially which was treated with 
antipyretics and a hypothermia blanket to keep 
normothermia (36-37.5°C). He was transferred 
to the general ward on hospital day 7 with near-
complete neurological recovery. 

Laboratory evaluation revealed transient 
leukocytosis, elevated cardiac enzymes, and 
D-dimer, all of which normalized spontaneously 
and were attributed to post-resuscitation changes. 
ECG on admission showed sinus rhythm with QTc 
of 423 ms. Serial ECG revealed QTc prolongation 
to 570 ms on day 5, prompting initiation of 
propranolol (10 mg TID). QTc normalized to 416 
ms by day 8 and remained within normal limits 
on follow-up (Figure 3). No Brugada pattern was 
observed. Treadmill testing showed no inducible 
arrhythmia or ischemia. Echocardiography and 
gated CT demonstrated no significant coronary 
anomalies, except for minimal calcification 
of the proximal right coronary artery and left 
circumflex artery. For thrombosis prevention, 
aspirin 100 mg daily was administered. Trio 
whole-exome sequencing (WES) revealed a 
heterozygous SCN4A variant (c.4402A> G) 

of uncertain significance, inherited from the 
patient’s mother (Figure 4). Tracing back, the 
mother had experienced several episodes of chest 
tightness unrelated to exercise in childhood. Her 
cardiac evaluation revealed no major structural 
abnormalities and sinus rhythm with a borderline 
prolonged QT interval (480 ms), while treadmill 
testing demonstrated no ischemia.

For secondary prevention of sudden cardiac 
death due to ventricular fibrillation, an ICD was 
implanted. The device functioned appropriately, 
and the patient was discharged on hospital day 
26. One month later, he was readmitted with ICD 
wound infection. Culture grew Staphylococcus 
epidermidis. Surgical debridement with primary 
closure was performed, followed by a 2-week 
course of teicoplanin, after which he was 
discharged in stable condition.

Discussion

This case describes a previously healthy 
14-year-old boy who experienced OHCA during 
routine sports activity. Remarkably, despite 
presenting with ventricular fibrillation and 
requiring prolonged resuscitation, he achieved 
complete neurological recovery. Pediatric OHCA 
is relatively rare and generally associated with 
poor outcomes, particularly regarding neurological 
prognosis.1,2 However, several key factors in chain 
of survival contributed to the favorable outcome 
observed in this patient. The pediatric chain 
of survival emphasizes early recognition and 
activation of emergency response, high-quality 
bystander CPR, rapid defibrillation, effective 
advanced life support, and integrated post-
cardiac arrest care—each link being essential for 
optimizing survival and neurological recovery.

Firstly, early recognition and initiation of 
bystander CPR were pivotal. Previous studies 
consistently demonstrate that bystander CPR 
significantly improves survival and neurological 
outcomes in pediatric OHCA.3 In this case, the 
school nurse initiated CPR within minutes of 
collapse, effectively maintaining organ perfusion 
during the critical early phase before EMS arrived. 



50

Hsuan-Ning Chou et al.Resuscitation & Intensive Care Med 2026;11:47-54

Fig. 3. 	QTc interval evolution during hospitalization: (A) at admission (Day 1), QTc was within normal 
limits (~423 ms); (B) at Day 5, QTc was markedly prolonged (~570 ms); and (C) at Day 8, QTc 
normalized (~416 ms).
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In addition, a 25-year cohort study from our 
hospital similarly identified bystander CPR as a 
strong prognostic factor for ROSC and survival to 
hospital discharge, with odds ratios of 2.49 (95% 
CI: 1.11-6.96) and 4.91 (95% CI: 1.52-15.90), 
respectively.4 

Secondly, the initial rhythm of ventricular 
f ibril lation  was an important  prognostic 
determinant. While asphyxial arrest is the 
predominant etiology in pediatric OHCA, 
shockable rhythms such as VF or pulseless 
ventricular tachycardia are relatively uncommon 
but carry a better chance of survival when 
defibrillated promptly.5,6 The use of an AED 
in this case enabled early defibrillation, which 
is associated with improved rates of ROSC 

Fig. 4A. 	Pedigree of the patient’s family. No history of arrhythmia has been reported among relatives. 
The proband’s younger sister was diagnosed with a coronary–cameral fistula in infancy 
and underwent occluder placement at 7 months of age; she remains under regular follow-up 
at our outpatient clinic with no documented arrhythmia or QT prolongation.

Fig. 4B. 	Trio whole-exome sequencing (WES) identified a heterozygous SCN4A variant (c.4402A>G, 
p.Ile1468Val) of uncertain significance, inherited from the patient’s mother. No pathogenic or 
likely pathogenic variants associated with arrhythmia syndromes were detected.

and favorable neurological outcomes. The 
same study in our hospital also reported that 
shockable rhythms were significantly associated 
with improved outcomes, with odds ratios of 
24.92 (95% CI: 3.01-206.42) for ROSC and 
117.00 (95% CI: 12.91-1060.56) for survival to 
discharge. Furthermore, prehospital AED use was 
independently associated with better prognosis, 
with odds ratios of 3.31 (95% CI: 1.22-8.98) for 
ROSC and 4.79 (95% CI: 1.52-15.09) for survival 
to discharge.4

Thirdly, integrated standardized post-cardiac 
arrest care played a crucial role. According to the 
American Heart Association, post-cardiac arrest 
syndrome (PCAS) progresses through sequential 
phases: the immediate phase (0-20 minutes after 
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ROSC), the early phase (20 minutes to 6-12 
hours), the intermediate phase (12-72 hours), and 
the recovery phase (approximately 72 hours to 
day 7). Each phase is characterized by evolving 
manifestations of global ischemia-reperfusion 
injury, including myocardial dysfunction, 
systemic inflammatory response, and neurological 
impairment.7 In this case, transient hemodynamic 
instability and pulmonary hemorrhage occurred 
during the intermediate phase, reflecting transient 
myocardial dysfunction and reperfusion injury, 
while QTc prolongation during the recovery 
phase suggested autonomic dysregulation and 
catecholamine-related repolarization changes. 
The patient received comprehensive management 
consisting of hemodynamic stabilization with 
timely withdrawal of vasopressors, gradual 
ventilator weaning, normothermia maintenance, 
and continuous neurological monitoring. These 
interventions aligned with current post-cardiac 
arrest care principles and likely minimized 
secondary organ injury, ultimately contributing to 
full neurological recovery.7 

In the context of the chain of survival, the 
final link emphasizes identifying the precipitating 
etiology and implementing preventive strategies 
to reduce recurrence. Although no definitive 
structural cardiac disease was identified, the 
abrupt collapse during exercise, absence of 
preceding systemic illness, and initial VF 
strongly support a cardiogenic etiology. In 
pediatric OHCA, sudden collapse in a previously 
healthy child with a shockable rhythm is highly 
suggestive of an underlying cardiac cause.8 
Genetic testing offered further insights. Trio 
whole-exome sequencing revealed a heterozygous 
SCN4A  variant of uncertain significance, 
inherited from the patient’s mother. Pathogenic 
variants in genes such as KCNQ1, KCNH2, 
SCN5A, ANK2, KCNE1, KCNE2, KCNJ2, 
and CACNA1C are well-established causes of 
congenital long QT syndrome (LQTS).9 By 
contrast, SCN4A encodes the α-subunit of the 
skeletal muscle sodium channel NaV1.4, and 
mutations have primarily been associated with 
non-dystrophic myotonias, periodic paralysis, 

and congenital myasthenic syndromes.10 Only 
limited evidence suggests possible involvement 
of SCN4A variants in arrhythmogenesis, and its 
role in the pathophysiology of cardiac excitability 
remains poorly defined.11 The transient QTc 
prolongation observed in our patient was more 
likely due to post-resuscitation myocardial stress, 
catecholamine exposure, and autonomic instability 
rather than congenital LQTS. Nonetheless, the 
finding highlights the need for ongoing follow-up 
and family cascade screening, as well as further 
research into the potential arrhythmogenic role of 
SCN4A variants.

Finally, for secondary prevention of sudden 
cardiac death,  the patient underwent ICD 
implantation. Although no definitive cardiac 
disease was identified, according to the 2021 
PACES Expert Consensus Statement, survivors 
of sudden cardiac arrest due to VT/VF without 
reversible causes meet a Class I indication for ICD 
therapy.12 

In summary, this case highlights the critical 
importance in guideline adherence including 
early bystander CPR, prompt AED defibrillation 
of an initial VF rhythm, and meticulous post-
resuscitat ion care in achieving favorable 
neurological recovery after pediatric OHCA. 
Furthermore,  i t  underscores  the  ongoing 
challenges in clarifying underlying etiologies, the 
evolving role of genetic testing, and the essential 
place of ICD therapy in secondary prevention.

Conclusion

This case illustrates that favorable neurological 
recovery after pediatric out-of-hospital cardiac 
arrest is achievable when chain of survival, 
including early bystander CPR, prompt AED 
defibrillation, and standardized post-cardiac arrest 
care and ICD placement, is closely adhered. 
Besides, although the underlying etiology 
remained uncertain, genetic testing offered 
additional insights, highlighting its evolving role 
in the evaluation of unexplained pediatric cardiac 
arrest. 
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一名青少年院外心跳停止後完全神經學康復之

病例 - 病例報告

周軒寧
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摘要

兒童院外心跳停止少見且多非心因性，具良好神經學預後更為罕見。我們報告

一名 14 歲男童於校內運動時突發倒地，及時接受心肺復甦術，初始心律為心室顫

動並早期使用自動體外心臟去顫器，到院前即恢復自主循環。雖復甦後檢查顯示

雙側肺出血，病人仍完全恢復神經功能。病因評估傾向心因性，並接受植入式心

律轉換除顫器作二次預防。本病例顯示早期旁觀者 CPR、即時 AED 及標準化後

續照護對預後至關重要，此外也呈現基因檢查與植入式心律去顫器在 OHCA 的角

色。

關鍵詞：	兒童院外心跳停止，心肺復甦術，自動體外心臟去顫器

通訊作者：吳恩婷醫師 
100 台北市中正區中山南路 8 號；國立台灣大學醫學院附設醫院小兒部

1 

電話：02-2312-3456 轉 70723；傳真：02-2314-7450；E-mail：entingwu@gmail.com


