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Sudden death whilst swimming – Is it safe to go into the water?

Dr Anthony Handley1 and Dr Patrick Morgan2,3

Royal Life Saving Society – UK1, Surf Life Saving Great Britian2 and Royal National Lifeboat Institute3

In the developed world, the risk of death whilst swimming has reduced steadily over the years. As it is now relatively 
rare for a drowning to take place during supervised swimming, such a death, particularly in a young swimmer, attracts 
considerable media attention.

This presentation will discuss the cause of sudden, unexpected, and often ‘silent’ drowning in these circumstances, in 
particular, the role of pre-submersion hyperventilation, and inherited heart conditions. 
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Sudden Death Whilst Swimming

Is it safe to go into the water?
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Case 1

• Swim training

• Cardiac arrest

• Rescued by Lifeguard

• Resuscitation 
commenced

• Unsuccessful - Died 

Autopsy

“Arrythmogenic

Right Ventricular 

Cardiomyopathy

(ARVC)” 
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• Moderate swimmer

• Supervised lesson

• Relay race

• Dive to pick up a “sinker”

• Motionless on pool floor

Case 2
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Case 2

• Swimming instructor rescued

• Lifeguards attempted resuscitation

• Ventricular Fibrillation with 
paramedics

• Unsuccessful - Died

Autopsy

“The findings in the lung fully 
consistent with drowning

The underlying reason as to why 
he ran into difficulties is not 
apparent from the post 
mortem”
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Coroners Verdict

“After considering the expert 
medical  evidence, and on the 
balance of  probability, we 
were unable to identify the 
primary event that led to 
Nathan Scott Matthew’s 
drowning”

Relevance?

Maron Circulation 2009; 119: 1085-1092
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Relevance?

Maron Circulation 2009; 119: 1085-1092

Relevance?

1866 deaths in 27 years
Swimming 2% of all cases
Majority cardiac related

2% survived

Maron Circulation 2009; 119: 1085-1092
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Causes of Sudden Death

Causes of Sudden Death

Diagnosed at Autopsy
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Causes of Sudden Death

Diagnosed at Autopsy No Abnormality at Autopsy

Causes of Sudden Death

Diagnosed at Autopsy

• Myocardial Infarction

• Trauma

• Sudden Cardiac Death

No Abnormality at Autopsy
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Causes of Sudden Death

Diagnosed at Autopsy

• Myocardial Infarction

• Trauma

• Sudden Cardiac Death

No Abnormality at Autopsy

• Seizures

• Shallow Water Blackout

• Cold Water responses

• Sudden Cardiac Death

TRAINEES REQUIRED TO PARTICIPATE IN BREATH 

HOLDING EXERCISES MUST BE CLOSELY SUPERVISED 

AND REMAIN IN DIRECT LINE OF SIGHT WITH AN 

OBSERVER. HYPERVENTILATION SHALL NOT BE 

PRACTICED. 

ALSAFE Message 30/98 Shallow Water Blackout
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Shallow Water Blackout

• Actively discourage hyperventilation prior to 
“breath hold” diving.

• Lifeguard Education

– Low threshold for immediate rescue and recovery.

• Special observation of “breath-holding” dives

http://ilsf.org/index.php?q=en/medical/statements

Myerburg & Castellanos A. In Braunwald Heart Disease 1997: 742–79

Sudden Cardiac Death (SCD)

“..death due to cardiac causes.. within one hour 
of onset of acute symptoms..”
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Sudden Cardiac Death (SCD)

• Two thirds of sudden (non-traumatic) death 
cases are of cardiac origin

– Thomas et al BMJ 1988; 297: 1453-1456

Sudden Cardiac Death (SCD)

• General Population 1:1000 pa

– Priori et al. Eur Heart J, 2001; 22: 1374-1450

• Young people (<35yrs) 0.3-3.6(1):100,000 pa

– Borjesson & Pelliccia. Br J Sports Med 2009; 43: 644-648
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• Non-athletes (<35yrs) 0.7:100,000 pa

• Athletes (<35yrs) 2.1:100,000 pa

Corrado et al. J Am Coll Cardiol 2003; 42: 1959-1963

3 x the risk

Sudden Cardiac Death (SCD)

Myerburg & Castellanos A. In Braunwald Heart Disease 1997: 742–79

Sudden Cardiac Death (SCD)

• Structural

OR

• Electrical
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Maron et al. Circulation 2009; 119: 1085-1092

Hypertrophic cardiomyopathy                                      36% 

Congenital coronary artery anomalies                         17%

Myocarditis                                                                        6%

Arrhythmogenic right ventricular cardiomyopathy      4%

Normal

HCM

Hypertrophic Cardiomyopathy (HCM)



14

Ion channelopathies                              4%

Maron et al. Circulation 2009; 119: 1085-1092

Ion Channelopathies

• Ion channel is the route 
ions (Sodium, Potassium, 
Calcium) move in and out 
of the cardiac muscle cell

• The Action potential is the 
electrical signal for the 
muscle to contract
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Long QT Syndrome (LQTS)

Normal

LQTS

Sovari. eMedicine Cardiology 18 June 2009

Table 

Type of LQTS Chromosoma

l Locus

Mutated Gene Ion Current 

Affected

LQT1 11p15.5 KVLQT1, or KCNQ1

(heterozygotes)

Potassium (IKs)

LQT2 7q35-36 HERG, KCNH2 Potassium (IKr)

LQT3 3p21-24 SCN5A Sodium (INa)

LQT4 4q25-27 ANK2, ANKB Sodium, potassium 

and calcium

LQT5 21q22.1-22.2 KCNE1

(heterozygotes)

Potassium (IKs)

LQT6 21q22.1-22.2 MiRP1, KNCE2 Potassium (IKr)

LQT7 (Anderson 

syndrome)

17q23.1-q24.2 KCNJ2 Potassium (IK1)

LQT8 (Timothy 

syndrome)

12q13.3 CACNA1C Calcium (ICa-Lalpha)

LQT9 3p25.3 CAV3 Sodium (INa)

LQT10 11q23.3 SCN4B Sodium (INa)

LQT11 7q21-q22 AKAP9 Potassium (IKs)

LQT12 SNTAI Sodium (INa)

JLN1 11p15.5 KVLQT1, or KCNQ1

(homozygotes)

Potassium (IKs)

JLN2 21q22.1-22.2 KCNE1 (homozygotes) Potassium (IKs)

Long QT Syndrome (LQTS)
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Swimming appears to be a gene-specific (KVLQT1)

... trigger for LQTS ... an unexplained drowning ...

may have a genetic basis

Ackerman et al. Mayo Clin Proc 1999; 74: 1088-1094

Long QT Syndrome (LQTS)

Is it relevant to me?
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Young Competitive Athletes

Pre-participation screening

Corrado et al. Eur Heart J 2005; 26: 516-524

Young Competitive Athletes

Family & Personal History

Physical Examination

ECG

Pre-participation screening

Corrado et al. Eur Heart J 2005; 26: 516-524
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Young Competitive Athletes

Family & Personal History

Physical Examination

ECG

Negative Findings

Eligible for Competition

Pre-participation screening

Corrado et al. Eur Heart J 2005; 26: 516-524

Young Competitive Athletes

Family & Personal History

Physical Examination

ECG

Negative Findings Positive Findings

Eligible for Competition Further Investigations

Pre-participation screening

Corrado et al. Eur Heart J 2005; 26: 516-524
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Young Competitive Athletes

Family & Personal History

Physical Examination

ECG

Negative Findings Positive Findings

Eligible for Competition Further Investigations
No cardiac

Disease

Pre-participation screening

Corrado et al. Eur Heart J 2005; 26: 516-524

Young Competitive Athletes

Family & Personal History

Physical Examination

ECG

Negative Findings Positive Findings

Eligible for Competition Further Investigations
No cardiac

Disease

Cardiac

Disease

Treatment as necessary

Pre-participation screening

Corrado et al. Eur Heart J 2005; 26: 516-524
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