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470 ms), not sufficient to diagnose long QT syn‑
drome. Echocardiography revealed left ventricu‑
lar dilation (left ventricular end‑diastolic diame‑
ter [LVEDD], 6.4 cm), with moderately impaired 
global systolic function (left ventricular ejection 
fraction [LVEF], 44%). During 24‑hour ECG mon‑
itoring, approximately 1000 ventricular extrasys‑
toles of different morphologies were observed. 
Laboratory tests were positive for tetrahydrocan‑
nabinol use. The family history was negative for 
sudden cardiac death. Cardiac magnetic resonance 
imaging confirmed DCM with diffused areas of 
late gadolinium enhancement (FIGURE 1A). Treat‑
ment with propranolol and enalapril was started, 
and an implantable cardioverter‑defibrillator was 
implanted as secondary prevention. The family 

Familial nonsyndromic dilated cardiomyopa‑
thy (DCM) has a heterogeneous genetic back‑
ground and is most often transmitted in an au‑
tosomal dominant way. Sudden cardiac arrest 
may be the first manifestation of the disease.1,2 
Mutations identified in the desmoplakin (DSP) 
gene are a recognized cause of arrhythmogen‑
ic right ventricular cardiomyopathy, DCM, and 
keratodermas.3 

We present a case of a 16‑year‑old male patient 
after aborted sudden cardiac arrest due to ven‑
tricular fibrillation, which occurred during a foot‑
ball match at school. Resting 12‑lead electrocardi‑
ography (ECG) performed after clinical stabiliza‑
tion showed sinus rhythm with prolongation of 
the QT interval (QT, 550 ms; corrected QT [QTc], 
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(TruSight Cardio Sequencing Panel, Illumina; 
mean coverage, 269.7x; ge20, 98.7%) identified 
the heterozygous nonsense variant p.R1267X/
c.3799C>T (rs121912997) and the heterozygous 
splice region variant c.273+5G>A (rs200473206) 
in the DSP gene (NM_004415) (FIGURE 1C). Ge‑
netic testing of the brother and father revealed 
the p.R1267X mutation in both patients and 
c.273+5G>A only in the brother, thus confirm‑
ing autosomal recessive transmission. The anal‑
ysis did not reveal any genetic cause of the bor‑
derline prolonged QT interval in the brother. 

The homozygous nonsense variant R1267X 
was previously reported in a 4‑year‑old child with 
arrhythmogenic DCM, with left and right ven‑
tricular involvement, epidermolytic palmoplan‑
tar keratoderma, and wooly hair,4 while the splice 
variant was reported in patients with arrhyth‑
mogenic right ventricular cardiomyopathy.3,5 
No skin abnormalities were found in our family.

In conclusion, compound heterozygotic DSP 
variants cause early‑onset nonsyndromic DCM, 
while the truncating variant R1267X alone is 
weakly penetrant.

history was negative for heart disease; the pa‑
tient’s mother died of extracardiac disease.

An asymptomatic twin brother of the patient 
was subsequently screened. Echocardiography 
confirmed DCM (LVEDD, 6.0 cm), with mod‑
erately impaired LVEF (41%). On 12‑lead ECG, 
a borderline prolonged QT interval was observed 
(QTc, 450–480 ms). A few ventricular extrasys‑
toles and about 1000 supraventricular extrasys‑
toles were recorded on 24‑hour ECG monitoring. 
Cardiac magnetic resonance imaging also showed 
signs of DCM with diffused areas of late gado‑
linium enhancement (FIGURE 1B). Treatment with 
metoprolol and ramipril was started.

Cardiovascular screening of a 46‑year‑old as‑
ymptomatic father revealed sinus rhythm with 
a borderline prolonged PR interval (207 ms) and 
nonspecific intraventricular conduction delay 
(QRS, 116 ms) on ECG. Echocardiography re‑
vealed normal left ventricular size (5.3 cm) and 
function (LVEF, 72%). 

No evidence of right ventricular involvement 
was found in any of the patients. Genetic coun‑
seling and testing were performed in the pro‑
band, with subsequent testing in the proband’s 
brother and father. Next‑generation sequencing 

FIGURE 1�  B – cardiac 
magnetic resonance: 
diffuse foci of late 
gadolinium enhancement 
in the proband’s twin 
brother (arrows);  
C – the pedigree of the 
family with double 
desmoplakin mutation;  
D –  integrative 
Genomics Viewer and 
Sanger sequencing 
views of both 
desmoplakin variants in 
the proband, proband’s 
twin brother, and their 
father

<50 68

46
p.R1264X (+)
c.273+5 (–)

p.R1264X
(c.3799C>T)

18
p.R1264X (+)
c.273+5 (+)

18
p.R1264X (+)
c.273+5 (+)

69 68

42

c.273+5DSP
mutation

Proband

Proband

Father

Proband's
twin brother

C

B

D



CLINICAL IMAGE  DSP mutations in early‑onset familial DCM 787

ACKNOWLEDGMENTS  ZTB and MF are support‑
ed by a DETECTIN‑HF grant from the European 
Research Area Network on Cardiovascular Dis‑
eases (ERA‑CVD).

OPEN ACCESS  This is an Open Access article dis‑
tributed under the terms of the Creative Com‑
mons AttributionNonCommercialShareAlike 
4.0 International License (CC BY‑NC‑SA 4.0), 
allowing third parties to copy and redistribute 
the material in any medium or format and to re‑
mix, transform, and build upon the material, pro‑
vided the original work is properly cited, distrib‑
uted under the same license, and used for non‑
commercial purposes only. For commercial use, 
please contact the journal office at pamw@mp.pl.

REFERENCES

1  Towbin JA, Lowe AM, Colan SD, et al. Incidence, causes, and outcomes 
of dilated cardiomyopathy in children. JAMA. 2006; 296: 1867-1876. 

2  Foss­‑Nieradko B, Franaszczyk M, Śpiewak M, et al. Novel truncating 
desmoplakin mutation as a potential cause of sudden cardiac death in a fam‑
ily. Pol Arch Med Wewn. 2016; 126: 704-707. 

3  Bauce B, Rampazzo A, Basso C, et al. Clinical phenotype and diagnosis 
of arrhythmogenic right ventricular cardiomyopathy in pediatric patients car‑
rying desmosomal gene mutations. Heart Rhythm. 2011; 8: 1686-1695. 

4  Uzumcu A, Norgett EE, Dindar A, et al. Loss of desmoplakin isoform I 
causes early onset cardiomyopathy and heart failure in a Naxos‑like syn‑
drome. J Med Genet. 2006; 43: e05.

5  Basso C, Czarnowska E, Della Barbera M, et al. Ultrastructural evidence 
of intercalated disc remodelling in arrhythmogenic right ventricular cardio‑
myopathy: an electron microscopy investigation on endomyocardial biop‑
sies. Eur Heart J. 2006; 27: 1847-1854.  

http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.1001/jama.296.15.1867
https://doi.org/10.1001/jama.296.15.1867
https://doi.org/10.20452/pamw.3567
https://doi.org/10.20452/pamw.3567
https://doi.org/10.20452/pamw.3567
https://doi.org/10.1016/j.hrthm.2011.06.026
https://doi.org/10.1016/j.hrthm.2011.06.026
https://doi.org/10.1016/j.hrthm.2011.06.026
https://doi.org/10.1093/eurheartj/ehl095
https://doi.org/10.1093/eurheartj/ehl095
https://doi.org/10.1093/eurheartj/ehl095
https://doi.org/10.1093/eurheartj/ehl095

