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Introduction

Sudden cardiac death (SCD) constitutes one of the most
important unsolved challenges in the practice of forensic medi-
cine. Most SCD are caused by hereditary conditions, of which
hereditary cardiovascular diseases are the most frequent. More
than 20 different pathological entities have been identified as a
cause of SCD. Hypertrophic cardiomyopathy (HCM) is the ma-
jor contributor to overall mortality resulting from ventricular
tachyarrhythmia, followed by dilated cardiomyopathy (DCM) (1).
The identification of multiple disease-causing gene variants has
already improved patient management and increased our under-
standing of HCM/DCM associated with SCD risk in young adults;
however, additional genetic modifiers exist (2).

Herein we report a case of sudden death via DCM/HCM that
may be strongly associated with sarcoglycan (SGCD) and titin
(TTN) gene variants.

Case Report

A post-mortem examination was carried out to determine
cause of death of a 37-year-old man who died suddenly and un-
expectedly without pre-existing heart disease. Height of the man
was measured as 187 cm and his weight as 90 kg. External exami-
nation showed no sign of trauma. Autopsy results are discussed
below. Left and right lungs weighed 600 g and 760 g, respectively.
Left atrium and ventricle showed chamber dilation. Heart showed
abnormalities, including dilated cardiomegaly (cor bovinum, 520g
in weight) and giant mitral valve (17 cm in length). No athero-
sclerotic plaque was found in coronary arteries. No remarkable
changes were seen in other organs. Histopathological examina-
tions showed elastic degeneration in spongiotic area, minimal
inflammatory elements in mitral valve, nodular fibrosis of chordae
tendinae, nucleomegaly, thickening and disorientation of fibers,
fibro-hyalinization, and focal mononuclear inflammatory and de-
generative cardiomyopathic changes to myocardium (Fig. 1, 2).

Study material for genetic screening of cardiomyopathies
was selected from case database at the Department of Forensic
Medicine, Near East University (NEU), upon a request from the
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Figure 2. Elastic fibers stained with reddish-pink appearance in hyalin-
ization areas of mitral valve. Elastica-van Gieson stain, x10 objective

local police department. After deoxyribonucleic acid (DNA) iso-
lation process was performed by genetics department, samples
were sent to GENetic DIAgnostic Network (GENDIA) for further
DNA analyses. Next-generation sequence analysis of coding
regions of 40 genes involved in cardiomyopathy and Sanger se-
quencing confirmation were conducted by GENDIA. Novel mis-
sense mutations were identified both in SGCD and TTN genes
analyzed. A heterozygous SGCD:c.15G>C a variant with unknown
significance (VUS) in exon 3 of SGCD gene, and a heterozygous
TTN:c.21758T>C VUS in exon 89 of TTN gene were identified. The
cause of death was determined to be sudden circulatory failure
resulting from DCM/HCM. Primary genetic counseling was given
to his ex-wife and two sons, who were the only family members
available at that time.

Discussion

Our findings are TTN and SGCD genes associated with
HCM/DCM and DCM, respectively. Different variants within an
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individual gene can produce contrasting phenotypes. Each of
the cardiomyopathy phenotypes is caused by one of numerous
genetic mutations (genetic heterogeneity). Variant interpreta-
tion is specifically important with regard to incidental find-
ings that may be inconsistent with the individual’s phenotype,
and is particularly difficult in autopsy-negative SCD in young
people. Genetic analyses of SCD cases that were result of in-
herited disease show that there are 2 main genetic associa-
tions: sarcomere/desmosome proteins, which are associated
with cardiomyopathies, and ion channel or regulatory pro-
teins, associated with channelopathies (3, 4). Variant details:
NM_000337.5(SGCD):c.15G>C: (p.Glu5Asp) missense variant
is present at a population frequency of C=0.0014/167 (EXAC).
NM_003319.4(TTN):c.21758T>C (lle7253Thr) non coding tran-
script variant or missense variant is present at a population
frequency of G=0.0012/148 (EXAC) (5, 6).

Currently, genetic analysis of TTN for diagnosed or suspected
cases involving cardiomyopathies should be performed. Despite
this fact, only radical variants have been definitively classified
as pathogenic (7, 8).

Next-generation DNA sequencing could be crucial to discov-
ery of SCD-associated genes, but large data sets can be difficult
to interpret.

Genetic cardiomyopathies merit close study for several rea-
sons. They are frequently early onset and are a major contribu-
tor to morbidity and mortality in the young. If a pathogenic muta-
tion can be identified in a family, there is a unique opportunity for
diagnosis and intervention at a preventive stage.

Conclusion

Even though autopsy was sufficient to determine cause of
death in this particular case, integrating genetic information can
give additional insight into the disease and SCD risk.
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Comprehensive genotype—phenotype studies in families are
necessary to clarify clinical role of these VUS in TTN:c.21758T>C
and SGCD:c.15G>C genes.

Acknowledgements: We are kindly thankful NEU Medical Genetics
Laboratory and GENDIA Laboratory/Germany for performing the genetic
analyses and to Assoc. Prof. Selma Yiilmaz Dejgaard for her contribution.

References

1. DiMaio VJ, DiMaio D, editors. Forensic Pathology. 2nd ed. CRC
Press; 2001. p. 42-87.

2. Ackerman MJ, Atkins DL, Triedman JK. Sudden cardiac death in
the young. Circulation 2016;133:1006-26.

3. Narula N, Tester DJ, Paulmichl A, Maleszewski JJ, Ackerman MJ.
Post-mortem whole exome sequencing with gene-specific analy-
sis for autopsy-negative sudden unexplained death in the young: a
case series. Pediatr Cardiol 2015;36:768-78.

4, Campuzano O, Beltran-Alvarez P Iglesias A, Scornik F, Perez G,
Brugada R. Genetics and cardiac channelopathies. Genet Med
2010;12:260-7.

5. http://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=549319429.

http://www.ncbi.nIm.nih.gov/projects/SNP/snp_ref.cgi?rs=72677243.

Campuzano 0, Sanchez-Molero 0, Mademont-Soler I, Riurd H, Alle-

gue C, Coll M, et al. Rare Titin (TTN) variants in diseases associated

with sudden cardiac death. Int J Mol Sci 2015;16: 25773-87.

8. Campuzano O, Allegue C, Partemi S, Iglesias A, Oliva A, Brugada
R. Negative autopsy and sudden cardiac death. Int J Legal Med

2014;128:599-606.

~o

Address for Correspondence: Dr. Cetin Liitfi Baydar

Near East University, Faculty of Medicine

Department of Forensic Medicine

Nicosia- Turkish Republic of Northern Cyprus

E-mail: drcetinlutfi@yahoo.com

©Copyright 2016 by Turkish Society of Cardiology - Available online
at www.anatoljcardiol.com

DOI:10.14744/AnatolJCardiol.2016.7270



http://dx.doi.org/10.1161/CIRCULATIONAHA.115.020254
http://dx.doi.org/10.1007/s00246-014-1082-4
http://dx.doi.org/10.1097/GIM.0b013e3181d81636
http://dx.doi.org/10.3390/ijms161025773
http://dx.doi.org/10.1007/s00414-014-0966-4

