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Abstract
Sudden cardiac death (SCD) is one of the leading causes of cardiovascular mortality, and it is caused by a
diverse array of conditions. Among these is commotio cordis, a relatively infrequent but still significant
cause, often seen in young athletes involved in competitive or recreational sports. It is known to be caused
by blunt trauma to the chest wall resulting in life-threatening arrhythmia (typically ventricular fibrillation).
The current understanding pertains to blunt trauma to the precordium, with an outcome depending on
factors such as the type of stimulus, the force of impact, the qualities of the projectile (shape, size, and
density), the site of impact, and the timing of impact in relation to the cardiac cycle.

In the management of commotio cordis, a history of preceding blunt chest trauma is usually encountered.
Imaging is mostly unremarkable except for ECG, which may show malignant ventricular arrhythmias.
Treatment is focused on emergent resuscitation with the advanced cardiac life support protocol algorithm,
with extensive workup following the return of spontaneous circulation. In the absence of underlying
cardiovascular pathologies, implantable cardiac defibrillator insertion is not beneficial, and patients can
even resume physical activity if the workup is unremarkable. Proper follow-up is also key in the
management and monitoring of re-entrant ventricular arrhythmias, which are amenable to ablative therapy.
Prevention of this condition involves protecting the chest wall against blunt trauma, especially with the use
of safety balls and chest protectors in certain high-risk sporting activities. 

This study aims to elucidate the current epidemiology and clinical management of SCD with a particular
focus on a rarely explored etiology, commotio cordis.
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Introduction And Background
Sudden cardiac death (SCD) is one of the leading causes of cardiovascular mortality, and it is defined as an
unexpected death from cardiac arrest occurring within an hour of symptom onset if the onset is witnessed or
within one day of having been well and symptom-free if unwitnessed [1]. The major mechanism linked to
this occurrence is a cardiac arrhythmia (as seen in rare cases of commotio cordis), hypertrophic
cardiomyopathies, congenital anomalies, and coronary artery disease (CAD) [2,3].

A meta-analysis has shown smoking and diabetes to be major risk factors while having an implantable
cardioverter defibrillator (ICD) was noted to be a protective factor against SCD [4]. A rare but noteworthy
cause of SCD, commotio cordis, defined as an event in which blunt trauma not penetrating the chest leading
to fatal cardiac arrhythmia (the most common type being ventricular fibrillation) in the absence of cardiac
damage, has received much-needed attention over the past few years. It is more prevalent in males, and has
an estimated incidence of 10-20 cases annually [5,6], making it the second leading cause of SCD in young
athletes in the United States [7]. An analysis of the US Commotio Cordis Registry revealed a 95% male
predominance [8]. The male preponderance has been postulated to be related to the participation of males in
sports in which commotio cordis occurs, but it is also speculated that there may be some sex-related as well
as genetic susceptibility, as the number of women participating in competitive sports has increased without
a change in the condition's incidence among them [9]. The mechanisms of injury include motor vehicle
accidents, traumatic falls, explosions, and projectile impacts during sporting activities such as baseball,
football, and lacrosse [10].
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We based our study on a defined set of inclusion and exclusion criteria.

Inclusion Criteria

We only included studies published within the last 10 years. We searched PubMed, Google Scholar, and the
Cochrane databases for relevant studies. We included articles from 2013 to 2023 and considered systematic
reviews, meta-analyses, randomized control trials, and clinical trials. Keywords for the search included
“sudden death” and “commotio cordis”; we combined the keywords in every combination to generate all
possible articles for screening. Our keyword combinations and search results generated a total of 400
articles. We read the abstracts with our objectives, the inclusion criteria, and the exclusion criteria (below) in
mind, which narrowed them down to 60 full-text articles. Ultimately, we included 46 articles in our review.

Exclusion Criteria

We excluded all studies published before 2013, as well as case reports, case series, articles in languages other
than English, and non-full-text articles.

Epidemiology of sudden cardiac death
Cardiovascular disease remains the leading cause of death globally, accounting for approximately 17.8
million deaths worldwide in 2017 [11]. SCD accounts for approximately 40-50% of all cardiovascular deaths
and 15-20% of all deaths [12], most of which are due to cardiac arrest from ventricular tachyarrhythmias. In
the United States, approximately 350,000 people die yearly from SCD [13].

The World Health Organization defines SCD as sudden unexpected death within one hour of symptom onset
or within 24 hours of having been last seen well [4]. Cardiac arrest usually presents without any warning
signs or symptoms and is usually fatal [14,15]. When the death is not witnessed, the “sudden” period extends
to 24 hours. SCD can be the first presentation of cardiovascular disease, and almost half of all SCD victims
have no previously diagnosed heart condition [16]. In the past two decades, cardiovascular-related deaths
have become less common in developed countries, especially in individuals with risk factors for SCD such as
CAD and heart failure (HF). However, recent studies from the United States still show an increasing
incidence of cardiac arrest, with over 350,000 cases occurring outside healthcare facilities [17] and 290,000
in-hospital annually [18].

Risk factors for SDC are not well established compared to those for ischemic heart disease and stroke. Some
suspected or established risk factors for SDC include overweight and obesity, diabetes mellitus,
hypertension, arrhythmias, cigarette smoking, CAD, and male sex [19]. Physical activity is an established
protective factor against CAD, cerebrovascular disease, and heart failure, even though the association
between physical activity and SCD has not been extensively studied [19].

Commotio cordis
Commotio cordis is defined as the mechanical stimulation of the heart by nonpenetrating impulse-like
impact to the precordium that, through intrinsic cardiac mechanisms, gives rise to disturbances of the
cardiac rhythm of varying type, duration, and severity, including SCD, in the absence of structural damage
that would explain any observed effects [20]. This phenomenon arises due to sudden high-energy, blunt
impact to the chest wall, evoking fatal arrhythmia resulting in SCD. Ventricular fibrillation is known to be
the most frequent arrhythmia associated with commotio cordis, but studies have also reported polymorphic
ventricular tachycardia, heart block, and atrial fibrillation [9,21].

This uncommon mechano-electric event leading to fatal arrhythmia occurs commonly in young males
involved in sporting activities [22]. This could be a result of the fact that younger males are more commonly
involved in compact sports, and younger individuals have higher chest compliance than older adults [23].
Commotio cordis was found to be the second leading cause of sudden death in young males, after
hypertrophic cardiomyopathy [7]. Although it occurs commonly during competitive or recreational sporting
activities (especially in sports associated with high-velocity moving projectiles, e.g., baseball, ice hockey,
lacrosse, karate, and cricket), commotio cordis has also been seen in nonsporting activities such as traffic
accidents, violent attacks, children playing, or corporal punishment [24-26]. Baseball has been reported to be
the leading cause of commotio cordis in the US [27], with 7.3% of baseball injuries being commotio cordis
[28]. Another study has reported that 3% of football fatalities at the high school and college levels were
commotio cordis [29].

The physical impact in all scenarios of commotio cordis is directly on the left precordium over the cardiac
silhouette. Considering the nature of physical sports, the occurrence of blunt chest trauma is common, but
the incidence of commotio cordis is quite low. In the event of commotio cordis, the risk of mortality is very
high if cardiopulmonary resuscitation (CPR) and defibrillation are not begun promptly [8]. Even with this
intervention, patients who regain spontaneous circulation are prone to neurological disability [30].
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Commotio cordis causes approximately 20% of SCD in athletes in the United States [7]. It usually manifests
clinically as cardiovascular collapse, which is mostly instantaneous, although it has been reported that
nearly 20% of patients remain conscious for some brief moments after the impact [5]. Some patients may
develop urinary incontinence or dyspnea within moments of impact [31]. Commotio cordis appears to occur
more frequently in thin individuals with a compliant chest wall [5].

Mechanism

The key mechanism of commotio cordis is a blunt traumatic impact on the heart resulting in the occurrence
of malignant arrhythmia. Kohl et al. [32] proposed different factors that could affect the severity of the
arrhythmias seen in commotio cordis. Firstly, the type of mechanical stimulus involved: smaller, more
compact objects that could cause a higher risk of generating mechanically induced arrhythmia than larger
objects that distribute their energy over a wider surface area. Second, the force of impact, linked to the
velocity, size, shape, and hardness of the impacting object [5,8]. Studies have revealed that velocities of
approximately 64 km/hour are likely to cause commotio cordis [33].

Third, the site of impact must be directly over the heart, at the cardiac silhouette, for ventricular fibrillation.
Studies have shown that the impact directly over the center of the left ventricle is more lethal, causing
ventricular fibrillation, than those on the periphery of the heart, which is not associated with ventricular
fibrillation [34]. Finally, the timing of the impact: in relation to the cardiac cycle, the impact must occur
during the ventricular depolarization during the upslope of the T-wave. This has been considered the
vulnerable period of the cardiac cycle [35]. This results in rapid elevation of left ventricular intracavitary
pressure after the impact triggers stretch-activated ion channels (stretch-sensitive ion channels, such as
ATP-dependent K+ [10], K+Ach, calcium, sodium, and other potassium channels), which subsequently
develop into focal ventricular depolarization amidst repolarization, resulting in ventricular fibrillation [36].

Clinical approach toward patients with suspected commotio cordis
Diagnosis

The most important factor is witnessed blunt chest trauma in relatively young and healthy patients. The
trauma is usually immediately followed by collapse. If available, an ECG may reveal ventricular fibrillation.
This is important because the diagnosis of commotio cordis cannot be made in the presence of underlying
heart disease or severe traumatic injury causing gross myocardial injury [6]. The characteristics of chest
blows vary but usually involve heavy objects traveling with projectile force (lacrosse ball, baseball, hockey
puck) that hit the chest directly or nearly over the heart. The presence of protective gear does not exclude the
diagnosis of commotio cordis, as more than a third of patients who suffer from commotio cordis wear
adequate protective gear [37].

Treatment

Emergent resuscitation is the cornerstone of treatment following the identification of commotio cordis.
Basic and advanced life support resuscitation algorithms should be instituted immediately. Adequate CPR,
airway management, and prompt defibrillation should be given as indicated [6]. Following the return of
spontaneous circulation (ROSC), a comprehensive evaluation including clinical examination, ECG, genetic
testing for channelopathies (e.g., Brugada syndrome, long QT syndrome), and imaging studies is
appropriate. In the absence of any underlying cardiovascular pathology such as hypertrophic
cardiomyopathy, long QT syndromes, or ion channel disorders, ICDs offer no benefit in preventing future
similar episodes [6]. The American College of Cardiology/American Heart Association (ACC/AHA) released a
consensus statement on the disqualifications and eligibility of athletes who suffer an episode of commotio
cordis. They recommend that the athlete resume training if the evaluation for cardiovascular pathology is
negative. This recommendation was partially due to the rarity of commotio cordis occurring more than once
in healthy individuals and the lack of data to judge the predisposition to commotio cordis [6].

Prevention
Commotio cordis can be prevented by avoiding a hit to the chest wall. It may also be prevented by using
chest protection and softballs in sports like baseball, hockey, and lacrosse. It is important to train young
athletes in techniques to avoid a hit to the chest wall, such as turning quickly from blunt objects. While
protective clothing is encouraged to prevent commotio cordis, data from the US Commotio Cordis Register
did not show a statistically significant difference in survival between those who wore and those who did not
wear chest padding [38]. A systematic review that examined chest protection in experimental models using
animals and biomechanical models overall has suggested that current evidence does not suggest reliable
protection from the use of chest protectors, but a reduction in ventricular fibrillation as the speed of the ball
increased was noticed [39]. With increased awareness of commotio cordis, sports equipment manufacturers
have been working on more robust designs for chest protectors. It is unclear if this would be effective in
preventing commotio cordis [23].

Experimental studies on animals using the Tufts experimental model of commotio cordis used chest
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protectors made with a combination of Accelleron, Airilon foam, Tridur, and ImpacShield. This was found to
reduce the incidence of ventricular fibrillation from 54% to 5% when compared to controls [40]. Safety balls
have been well studied in comparison with standard baseballs and are generally recommended. Safety
baseballs have been shown to reduce the risk of commotio cordis in experimental models. As demonstrated
in a systematic review of experimental studies, the softest balls led to the lowest incidence of ventricular
fibrillation induction [39]. Resuscitation is key to preventing deaths from commotio cordis, and the
availability of defibrillators at sporting events should be ensured. Improvements in the rate of survival
related to commotio cordis have been noted over time, with survival rates now approaching 60%. Data from
the US Commotio Cordis Registry showed that of 16 cases in which automated external defibrillators (AEDs)
were used, 11 survived, as opposed to only 49 of 200 persons surviving without the use of AEDs [38]. There
was a statistically significant benefit from having an onsite defibrillator and from a time-to-resuscitation of
less than three minutes [38]. Young athletes and coaches should be trained in effective CPR.

Conclusions
Commotio cordis is an established but rare cause of SCD and is seen primarily in young athletes following
blunt trauma to the precordium from a projectile such as a lacrosse ball, baseball, and even a hit from a fist.
Factors such as the velocity and force of impact, impact site, size of the object, and timing of the impact in
relation to the cardiac cycle are associated with the occurrence of commotio cordis. Prompt initiation of CPR
and defibrillation is known to improve outcomes in patients. Preventive measures such as the use of chest
wall protectors and safety balls have been studied, and they have been recommended in certain sports.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Butters A, Arnott C, Sweeting J, Winkel BG, Semsarian C, Ingles J: Sex disparities in sudden cardiac death .

Circ Arrhythm Electrophysiol. 2021, 14:e009834. 10.1161/CIRCEP.121.009834
2. Zipes DP, Wellens HJ: Sudden cardiac death. Circulation. 1998, 98:2334-51. 10.1161/01.cir.98.21.2334
3. Mavrogeni SI, Tsarouhas K, Spandidos DA, Kanaka-Gantenbein C, Bacopoulou F: Sudden cardiac death in

football players: towards a new pre-participation algorithm. Exp Ther Med. 2019, 17:1143-8.
10.3892/etm.2018.7041

4. Paratz ED, Rowsell L, Zentner D, et al.: Cardiac arrest and sudden cardiac death registries: a systematic
review of global coverage. Open Heart. 2020, 7:e001195. 10.1136/openhrt-2019-001195

5. Maron BJ, Estes NA 3rd: Commotio cordis. N Engl J Med. 2010, 362:917-27. 10.1056/NEJMra0910111
6. Link MS, Estes NA 3rd, Maron BJ: Eligibility and Disqualification Recommendations for Competitive

Athletes With Cardiovascular Abnormalities: Task Force 13: Commotio Cordis: A Scientific Statement From
the American Heart Association and American College of Cardiology. Circulation. 2015, 132:e339-42.
10.1161/CIR.0000000000000249

7. Maron BJ: Sudden death in young athletes. N Engl J Med. 2003, 349:1064-75. 10.1056/NEJMra022783
8. Maron BJ, Gohman TE, Kyle SB, Estes NA 3rd, Link MS: Clinical profile and spectrum of commotio cordis .

JAMA. 2002, 287:1142-6. 10.1001/jama.287.9.1142
9. Link MS: Commotio cordis: ventricular fibrillation triggered by chest impact-induced abnormalities in

repolarization. Circ Arrhythm Electrophysiol. 2012, 5:425-32. 10.1161/CIRCEP.111.962712
10. Wolbrom DH, Rahman A, Tschabrunn CM: Mechanisms and clinical management of ventricular arrhythmias

following blunt chest trauma. Cardiol Res Pract. 2016, 2016:7270247. 10.1155/2016/7270247
11. Global, regional, and national age-sex-specific mortality for 282 causes of death in 195 countries and

territories, 1980-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet. 2018,
392:1736-88. 10.1016/S0140-6736(18)32203-7

12. Gillum RF: Geographic variation in sudden coronary death . Am Heart J. 1990, 119:380-9. 10.1016/s0002-
8703(05)80031-6

13. Mehra R: Global public health problem of sudden cardiac death . J Electrocardiol. 2007, 40:S118-22.
10.1016/j.jelectrocard.2007.06.023

14. Deo R, Albert CM: Epidemiology and genetics of sudden cardiac death . Circulation. 2012, 125:620-37.
10.1161/CIRCULATIONAHA.111.023838

15. Nichol G, Thomas E, Callaway CW, et al.: Regional variation in out-of-hospital cardiac arrest incidence and
outcome. JAMA. 2008, 300:1423-31. 10.1001/jama.300.12.1423

16. Tsartsalis D, Korela D, Karlsson LO, et al.: Risk and protective factors for sudden cardiac death: an umbrella
review of meta-analyses. Front Cardiovasc Med. 2022, 9:848021. 10.3389/fcvm.2022.848021

17. Tsao CW, Aday AW, Almarzooq ZI, et al.: Heart disease and stroke statistics-2023 update: a report from the
American Heart Association. Circulation. 2023, 147:e93-e621. 10.1161/CIR.0000000000001123

18. Andersen LW, Holmberg MJ, Berg KM, Donnino MW, Granfeldt A: In-hospital cardiac arrest: a review .
JAMA. 2019, 321:1200-10. 10.1001/jama.2019.1696

2023 Okorare et al. Cureus 15(4): e38087. DOI 10.7759/cureus.38087 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1161/CIRCEP.121.009834
https://dx.doi.org/10.1161/CIRCEP.121.009834
https://dx.doi.org/10.1161/01.cir.98.21.2334
https://dx.doi.org/10.1161/01.cir.98.21.2334
https://dx.doi.org/10.3892/etm.2018.7041
https://dx.doi.org/10.3892/etm.2018.7041
https://dx.doi.org/10.1136/openhrt-2019-001195
https://dx.doi.org/10.1136/openhrt-2019-001195
https://dx.doi.org/10.1056/NEJMra0910111
https://dx.doi.org/10.1056/NEJMra0910111
https://dx.doi.org/10.1161/CIR.0000000000000249
https://dx.doi.org/10.1161/CIR.0000000000000249
https://dx.doi.org/10.1056/NEJMra022783
https://dx.doi.org/10.1056/NEJMra022783
https://dx.doi.org/10.1001/jama.287.9.1142
https://dx.doi.org/10.1001/jama.287.9.1142
https://dx.doi.org/10.1161/CIRCEP.111.962712
https://dx.doi.org/10.1161/CIRCEP.111.962712
https://dx.doi.org/10.1155/2016/7270247
https://dx.doi.org/10.1155/2016/7270247
https://dx.doi.org/10.1016/S0140-6736(18)32203-7
https://dx.doi.org/10.1016/S0140-6736(18)32203-7
https://dx.doi.org/10.1016/s0002-8703(05)80031-6
https://dx.doi.org/10.1016/s0002-8703(05)80031-6
https://dx.doi.org/10.1016/j.jelectrocard.2007.06.023
https://dx.doi.org/10.1016/j.jelectrocard.2007.06.023
https://dx.doi.org/10.1161/CIRCULATIONAHA.111.023838
https://dx.doi.org/10.1161/CIRCULATIONAHA.111.023838
https://dx.doi.org/10.1001/jama.300.12.1423
https://dx.doi.org/10.1001/jama.300.12.1423
https://dx.doi.org/10.3389/fcvm.2022.848021
https://dx.doi.org/10.3389/fcvm.2022.848021
https://dx.doi.org/10.1161/CIR.0000000000001123
https://dx.doi.org/10.1161/CIR.0000000000001123
https://dx.doi.org/10.1001/jama.2019.1696
https://dx.doi.org/10.1001/jama.2019.1696


19. Aune D, Schlesinger S, Hamer M, Norat T, Riboli E: Physical activity and the risk of sudden cardiac death: a
systematic review and meta-analysis of prospective studies. BMC Cardiovasc Disord. 2020, 20:318.
10.1186/s12872-020-01531-z

20. Nesbitt AD, Cooper PJ, Kohl P: Rediscovering commotio cordis . Lancet. 2001, 357:1195-7. 10.1016/S0140-
6736(00)04338-5

21. Alkhamisi A, Carek SM, Dillon MC, Clugston JR: Atrial fibrillation induced from commotio cordis . Clin J
Sport Med. 2021, 31:e213-5. 10.1097/JSM.0000000000000787

22. Menezes RG, Fatima H, Hussain SA, et al.: Commotio cordis: a review . Med Sci Law. 2017, 57:146-51.
10.1177/0025802417712883

23. Link MS: Pathophysiology, prevention, and treatment of commotio cordis . Curr Cardiol Rep. 2014, 16:495.
10.1007/s11886-014-0495-2

24. Baker AM, Craig BR, Lonergan GJ: Homicidal commotio cordis: the final blow in a battered infant . Child
Abuse Negl. 2003, 27:125-30. 10.1016/s0145-2134(02)00511-2

25. Zheng N, Liang M, Liu Y, Liu L, Zhu SH: Commotio cordis--a report of two similar cases . J Forensic Sci. 2013,
58:245-7. 10.1111/j.1556-4029.2012.02292.x

26. Marshall DT, Gilbert JD, Byard RW: The spectrum of findings in cases of sudden death due to blunt cardiac
trauma--'commotio cordis'. Am J Forensic Med Pathol. 2008, 29:1-4. 10.1097/PAF.0b013e31815b4d37

27. Solberg EE, Borjesson M, Sharma S, et al.: Sudden cardiac arrest in sports - need for uniform registration: a
position paper from the Sport Cardiology Section of the European Association for Cardiovascular Prevention
and Rehabilitation. Eur J Prev Cardiol. 2016, 23:657-67. 10.1177/2047487315599891

28. Boden BP, Tacchetti R, Mueller FO: Catastrophic injuries in high school and college baseball players . Am J
Sports Med. 2004, 32:1189-96. 10.1177/0363546503262161

29. Boden BP, Breit I, Beachler JA, Williams A, Mueller FO: Fatalities in high school and college football players .
Am J Sports Med. 2013, 41:1108-16. 10.1177/0363546513478572

30. Maron BJ, Poliac LC, Kaplan JA, Mueller FO: Blunt impact to the chest leading to sudden death from cardiac
arrest during sports activities. N Engl J Med. 1995, 333:337-42. 10.1056/NEJM199508103330602

31. Mu J, Chen Z, Chen X, Lin W, Dong H: Commotio cordis caused by violence in China: epidemiological
characteristics detected at the Tongji Forensic Medical Center. Medicine (Baltimore). 2015, 94:e2315.
10.1097/MD.0000000000002315

32. Kohl P, Nesbitt AD, Cooper PJ, Lei M: Sudden cardiac death by Commotio cordis: role of mechano-electric
feedback. Cardiovasc Res. 2001, 50:280-9. 10.1016/s0008-6363(01)00194-8

33. Link MS, Wang PJ, Pandian NG, et al.: An experimental model of sudden death due to low-energy chest-wall
impact (commotio cordis). N Engl J Med. 1998, 338:1805-11. 10.1056/NEJM199806183382504

34. Link MS, Maron BJ, VanderBrink BA, Takeuchi M, Pandian NG, Wang PJ, Estes NA 3rd: Impact directly over
the cardiac silhouette is necessary to produce ventricular fibrillation in an experimental model of commotio
cordis. J Am Coll Cardiol. 2001, 37:649-54. 10.1016/s0735-1097(00)01142-6

35. Solberg EE, Embrå BI, Börjesson M, Herlitz J, Corrado D: Commotio cordis - under-recognized in Europe? A
case report and review. Eur J Cardiovasc Prev Rehabil. 2011, 18:378-83. 10.1177/1741826710389363

36. Bode F, Franz MR, Wilke I, Bonnemeier H, Schunkert H, Wiegand UK: Ventricular fibrillation induced by
stretch pulse: implications for sudden death due to commotio cordis. J Cardiovasc Electrophysiol. 2006,
17:1011-7. 10.1111/j.1540-8167.2006.00547.x

37. Doerer JJ, Haas TS, Estes NA 3rd, Link MS, Maron BJ: Evaluation of chest barriers for protection against
sudden death due to commotio cordis. Am J Cardiol. 2007, 99:857-9. 10.1016/j.amjcard.2006.10.053

38. Maron BJ, Haas TS, Ahluwalia A, Garberich RF, Estes NA 3rd, Link MS: Increasing survival rate from
commotio cordis. Heart Rhythm. 2013, 10:219-23. 10.1016/j.hrthm.2012.10.034

39. Classie JA, Distel LM, Borchers JR: Safety baseballs and chest protectors: a systematic review on the
prevention of commotio cordis. Phys Sportsmed. 2010, 38:83-90. 10.3810/psm.2010.04.1765

40. Kumar K, Mandleywala SN, Gannon MP, Estes NA 3rd, Weinstock J, Link MS: Development of a chest wall
protector effective in preventing sudden cardiac death by chest wall impact (commotio cordis). Clin J Sport
Med. 2017, 27:26-30. 10.1097/JSM.0000000000000297

2023 Okorare et al. Cureus 15(4): e38087. DOI 10.7759/cureus.38087 5 of 5

https://dx.doi.org/10.1186/s12872-020-01531-z
https://dx.doi.org/10.1186/s12872-020-01531-z
https://dx.doi.org/10.1016/S0140-6736(00)04338-5
https://dx.doi.org/10.1016/S0140-6736(00)04338-5
https://dx.doi.org/10.1097/JSM.0000000000000787
https://dx.doi.org/10.1097/JSM.0000000000000787
https://dx.doi.org/10.1177/0025802417712883
https://dx.doi.org/10.1177/0025802417712883
https://dx.doi.org/10.1007/s11886-014-0495-2
https://dx.doi.org/10.1007/s11886-014-0495-2
https://dx.doi.org/10.1016/s0145-2134(02)00511-2
https://dx.doi.org/10.1016/s0145-2134(02)00511-2
https://dx.doi.org/10.1111/j.1556-4029.2012.02292.x
https://dx.doi.org/10.1111/j.1556-4029.2012.02292.x
https://dx.doi.org/10.1097/PAF.0b013e31815b4d37
https://dx.doi.org/10.1097/PAF.0b013e31815b4d37
https://dx.doi.org/10.1177/2047487315599891
https://dx.doi.org/10.1177/2047487315599891
https://dx.doi.org/10.1177/0363546503262161
https://dx.doi.org/10.1177/0363546503262161
https://dx.doi.org/10.1177/0363546513478572
https://dx.doi.org/10.1177/0363546513478572
https://dx.doi.org/10.1056/NEJM199508103330602
https://dx.doi.org/10.1056/NEJM199508103330602
https://dx.doi.org/10.1097/MD.0000000000002315
https://dx.doi.org/10.1097/MD.0000000000002315
https://dx.doi.org/10.1016/s0008-6363(01)00194-8
https://dx.doi.org/10.1016/s0008-6363(01)00194-8
https://dx.doi.org/10.1056/NEJM199806183382504
https://dx.doi.org/10.1056/NEJM199806183382504
https://dx.doi.org/10.1016/s0735-1097(00)01142-6
https://dx.doi.org/10.1016/s0735-1097(00)01142-6
https://dx.doi.org/10.1177/1741826710389363
https://dx.doi.org/10.1177/1741826710389363
https://dx.doi.org/10.1111/j.1540-8167.2006.00547.x
https://dx.doi.org/10.1111/j.1540-8167.2006.00547.x
https://dx.doi.org/10.1016/j.amjcard.2006.10.053
https://dx.doi.org/10.1016/j.amjcard.2006.10.053
https://dx.doi.org/10.1016/j.hrthm.2012.10.034
https://dx.doi.org/10.1016/j.hrthm.2012.10.034
https://dx.doi.org/10.3810/psm.2010.04.1765
https://dx.doi.org/10.3810/psm.2010.04.1765
https://dx.doi.org/10.1097/JSM.0000000000000297
https://dx.doi.org/10.1097/JSM.0000000000000297

	Sudden Cardiac Death: An Update on Commotio Cordis
	Abstract
	Introduction And Background
	Review
	Methodology
	Epidemiology of sudden cardiac death
	Commotio cordis
	Clinical approach toward patients with suspected commotio cordis
	Prevention

	Conclusions
	Additional Information
	Disclosures

	References


