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According to the recommendations of the Council of Europe from 1999, a medico-legal 
autopsy should be practiced for any sudden unexpected death [1]. Sudden cardiac 
deaths (SCD), especially among young people, fall into this category. In most 
European countries, forensic pathologists perform autopsies on SCD victims. 
Nowadays, the role of forensic pathology even has enhanced substantially due to 
dramatic decrease of the rate of medical autopsies over the last decades while the rate 
of forensic autopsies remains stable [2].  28 

29 
The International Journal of Legal Medicine (IJLM) is a leading European journal in the 30 
field of forensic pathology and we recognize the importance to update the knowledge 31 
of forensic pathologists in the field of cardiovascular pathology and SCD. This is also 32 
one of the major missions of the Association for European Cardiovascular Pathology 33 
(AECVP). Therefore, we are grateful for the opportunity to address this issue in the 34 
IJLM after reading with interest the recent publication on updating the pathology  SCD 35 
by  Markwerth et al. in this journal [3]. 36 

37 
As mentioned by the authors, the AECVP updated in 2017 their guidelines on autopsy 38 
investigation of SCD, as previously published in 2008, considering an increased 39 
understanding of the genetics of cardiovascular diseases, the availability of new 40 
diagnostic methods as postmortem imaging and also the experience gained from 41 
validation and routine use of the original guidelines [4,5]. We would like to underline 42 
again the genetic background in many cardiovascular diseases and the role of forensic 43 
pathologist in the multidisciplinary management of SCD. We agree that given the 44 
amount of information generated by new analytical techniques, such as next-45 
generation sequencing, a rigorous variant interpretation strategy combined with 46 
multidisciplinary collaboration is crucial to determine the potential pathogenic role of 47 
identified variants in the cause of death. For example, the genetics of ion channel 48 
disease, HCM and several other types of cardiomyopathies that potentially may 49 
underlie fatal ventricular arrhythmias, are very complex, and a proper risk stratification 50 
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in the family members of SCD victims requires concerted action of pathologist, GP, 51 
cardiologist and clinical geneticist.  However, it should be noted that post-mortem 52 
genetic analyses raise several ethical and/or legal issues and, in most European 53 
countries, postmortem genetic testing is only carried out if genetic counselling of family 54 
members is available, as recommended by international associations of human 55 
genetics, cardiology, the AECVP and the European Council of Legal Medicine [6-56 
8].The role of forensic pathologist in this multidisciplinary team is to diagnose correctly 57 
the underlying pathology of SCD following the guidelines, to collect samples for 58 
potential genetic testing and to identify families at risk based upon the autopsy findings 59 
and not to overinterpret findings of uncertain significance [9]. In this context, the final 60 
interpretation of morphological substrate as the cause of SCD is very important. We 61 
noticed that in the paper of Markwerth et al., the Table 7 was erroneously referred to 62 
a paper by Basso et al. from 2001. In fact, the certainty of diagnosis of cardiovascular 63 
substrate of SCD at postmortem, which differ from the table cited above, was published 64 
in our updated guidelines in 2017.  65 

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

Forensic pathologists should follow and integrate new clinical knowledge into their 
routine practice. Myocardial infarction is very often encountered in forensic autopsies, 
and diagnosis can be challenging, especially in the absence of an acute coronary 
occlusion or when the death results from arrhythmia. Recently, our association 
published an update on diagnosis of myocardial infarction at autopsy [10]. It is 
important for forensic pathologist to be updated in different clinically defined types of 
myocardial infarction and to discriminate myocardial infarction from other forms of 
myocardial injury. One of the major difficulty in forensic practice is to identify the cause 
of the myocardial injury. We noticed that our approach differs from the opinion 
presented by the authors concerning the criteria for postmortem diagnosis of sudden 
coronary death and myocardial infarction. Potential pitfalls related to different 
postmortem diagnostic methods, including imaging, immunohistochemistry, should be 
considered by the forensic pathologist while interpreting a case of SCD with suspected 
myocardial injury.  80 

81 
The remaining problem is the failure to perform an autopsy for cases of SCD, despite 82 
the recommendations of the Council of Europe, and the impossibility to carry out 83 
certain analyses, which results at least partly from the dependence of forensic 84 
medicine on the police or the juridical system. The autopsy is often not performed after 85 
the sudden death of a previously healthy adult of less than 50 years of age and the 86 
data concerning the real numbers of SCD especially in the young and the autopsy rate 87 
for SCD are missing in many European countries [11,2]. This situation must change 88 
especially knowing that most of the cardiac causes of SCD in young people is genetic. 89 

90 
Finally, we would like to remind the importance to establish a second opinion system 91 
and to create reference centers at regional or national levels, considering that in many 92 
countries the training in cardiovascular pathology for forensic practitioners is limited 93 
[4,12-14]. Our association offers a platform to update the knowledge and training in the 94 
field of cardiovascular pathology, also addressed for daily practice of forensic 95 
pathologists https://aecvp.org/.  96 

97 
98 
99 

100 

https://aecvp.org/


Compliance with Ethical Standards 101 
102 

Funding: not applicable 103 
Conflict of Interest: the authors declare that they have no conflict of interest  104 
Ethical approval: not applicable 105 
Informed consent: not applicable 106 

107 
108 

References 109 
110 

1. Brinkmann B (1999) Harmonization of medico-legal autopsy rules. Committee of Ministers.111 
Council of Europe. Int J Legal Med 113 (1):1-14. doi:10.1007/s004140050271112 

2. Banner J, Basso C, Tolkien Z, Kholova I, Michaud K, Gallagher PJ (2020) Autopsy examination113 
in sudden cardiac death: a current perspective on behalf of the Association for European114 
Cardiovascular Pathology. Virchows Arch. doi:10.1007/s00428-020-02949-8115 

3. Markwerth P, Bajanowski T, Tzimas I, Dettmeyer R (2020) Sudden cardiac death-update. Int116 
J Legal Med. doi:10.1007/s00414-020-02481-z117 

4. Basso C, Aguilera B, Banner J, Cohle S, d'Amati G, de Gouveia RH, di Gioia C, Fabre A,118 
Gallagher PJ, Leone O, Lucena J, Mitrofanova L, Molina P, Parsons S, Rizzo S, Sheppard MN,119 
Mier MPS, Kim Suvarna S, Thiene G, van der Wal A, Vink A, Michaud K, Association for120 
European Cardiovascular P (2017) Guidelines for autopsy investigation of sudden cardiac121 
death: 2017 update from the Association for European Cardiovascular Pathology. Virchows122 
Archiv : an international journal of pathology 471 (6):691-705. doi:10.1007/s00428-017-123 
2221-0124 

5. Basso C, Burke M, Fornes P, Gallagher PJ, de Gouveia RH, Sheppard M, Thiene G, Wal A125 
(2007) Guidelines for autopsy investigation of sudden cardiac death. Virchows Arch 452126 
(1):11-18. doi:10.1007/s00428-007-0505-5127 

6. Stiles MK, Wilde AAM, Abrams DJ, Ackerman MJ, Albert CM, Behr ER, Chugh SS, Cornel MC,128 
Gardner K, Ingles J, James CA, Jimmy Juang JM, Kaab S, Kaufman ES, Krahn AD, Lubitz SA,129 
MacLeod H, Morillo CA, Nademanee K, Probst V, Saarel EV, Sacilotto L, Semsarian C,130 
Sheppard MN, Shimizu W, Skinner JR, Tfelt-Hansen J, Wang DW (2021) 2020 APHRS/HRS131 
expert consensus statement on the investigation of decedents with sudden unexplained132 
death and patients with sudden cardiac arrest, and of their families. Heart Rhythm 18133 
(1):e1-e50. doi:10.1016/j.hrthm.2020.10.010134 

7. Fellmann F, van El CG, Charron P, Michaud K, Howard HC, Boers SN, Clarke AJ, Duguet AM,135 
Forzano F, Kauferstein S, Kayserili H, Lucassen A, Mendes A, Patch C, Radojkovic D, Rial-136 
Sebbag E, Sheppard MN, Tasse AM, Temel SG, Sajantila A, Basso C, Wilde AAM, Cornel MC,137 
on behalf of European Society of Human Genetics ECoLMESoCwgom, pericardial diseases138 
ERNfrlp, complex diseases of the heart AfECP (2019) European recommendations139 
integrating genetic testing into multidisciplinary management of sudden cardiac death. Eur140 
J Hum Genet 27 (12):1763-1773. doi:10.1038/s41431-019-0445-y141 

8. Lahrouchi N, Raju H, Lodder EM, Papatheodorou E, Ware JS, Papadakis M, Tadros R, Cole D,142 
Skinner JR, Crawford J, Love DR, Pua CJ, Soh BY, Bhalshankar JD, Govind R, Tfelt-Hansen J,143 
Winkel BG, van der Werf C, Wijeyeratne YD, Mellor G, Till J, Cohen MC, Tome-Esteban M,144 
Sharma S, Wilde AAM, Cook SA, Bezzina CR, Sheppard MN, Behr ER (2017) Utility of Post-145 
Mortem Genetic Testing in Cases of Sudden Arrhythmic Death Syndrome. J Am Coll Cardiol146 
69 (17):2134-2145. doi:10.1016/j.jacc.2017.02.046147 



9. Papadakis M, Raju H, Behr ER, De Noronha SV, Spath N, Kouloubinis A, Sheppard MN,148 
Sharma S (2013) Sudden cardiac death with autopsy findings of uncertain significance:149 
potential for erroneous interpretation. Circulation Arrhythmia and electrophysiology 6150 
(3):588-596. doi:10.1161/CIRCEP.113.000111151 

10. Michaud K, Basso C, d'Amati G, Giordano C, Kholova I, Preston SD, Rizzo S, Sabatasso S,152 
Sheppard MN, Vink A, van der Wal AC, Association for European Cardiovascular P (2020) 153 
Diagnosis of myocardial infarction at autopsy: AECVP reappraisal in the light of the current 154 
clinical classification. Virchows Arch 476 (2):179-194. doi:10.1007/s00428-019-02662-1 155 

11. Michaud K, Mangin P, Elger BS (2011) Genetic analysis of sudden cardiac death victims: a156 
survey of current forensic autopsy practices. Int J Legal Med 125 (3):359-366. 157 
doi:10.1007/s00414-010-0474-0 158 

12. Sabatasso S, Banz Y, Ringger R, Visona S, Schyma C, Bolliger S, Michaud K (2020) Second159 
opinion system for sudden cardiac death cases in forensic practice. Int J Legal Med. 160 
doi:10.1007/s00414-019-02225-8 161 

13. Thiene G, Veinot JP, Angelini A, Baandrup UT, Basso C, Bruneval P, Buja LM, Butany J,162 
d'Amati G, de Gouveia RH, Fallon JT, Fishbein MC, Gallagher PJ, Kholova I, Leone O, 163 
McManus B, Rodriguez ER, Schoen FJ, Sheppard MN, Stone JR, van der Wal AC, Winters GL, 164 
Association for European Cardiovascular P, Society for Cardiovascular Pathology Task Force 165 
on Training in Cardiovascular P (2010) AECVP and SCVP 2009 recommendations for training 166 
in cardiovascular pathology. Cardiovascular pathology : the official journal of the Society 167 
for Cardiovascular Pathology 19 (3):129-135. doi:10.1016/j.carpath.2009.12.001 168 

14. de Noronha SV, Behr ER, Papadakis M, Ohta-Ogo K, Banya W, Wells J, Cox S, Cox A, Sharma169 
S, Sheppard MN (2014) The importance of specialist cardiac histopathological examination 170 
in the investigation of young sudden cardiac deaths. Europace : European pacing, 171 
arrhythmias, and cardiac electrophysiology : journal of the working groups on cardiac 172 
pacing, arrhythmias, and cardiac cellular electrophysiology of the European Society of 173 
Cardiology 16 (6):899-907. doi:10.1093/europace/eut329 174 

175 


