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CASE REPORT

Diagnosis of catecholaminergic polymorphic 
ventricular tachycardia during late adulthood 
due to a rare genetic variant in RYR2: a case 
report
Laura García‑Cano1*  , Thomas André Brouzet1, Amaya García‑Fernández1, José Luis Ibáñez‑Criado1, 
Marta Monteagudo‑Viana2, Alicia Ibáñez‑Criado1 and Juan Gabriel Martínez‑Martínez1 

Abstract 

Background:  Catecholaminergic polymorphic ventricular tachycardia (CPVT) is a severe hereditary channelopathy 
characterized by the presence of ventricular arrhythmias triggered by adrenergic stimuli, usually diagnosed in the first 
two decades of life. Genetic variants in the cardiac ryanodine receptor gene are the most frequently occurring that 
cause an increase in intracellular calcium concentration and thus induce ventricular arrhythmias due to a delayed 
after depolarisation-induced triggered activity.

Case presentation:  We present the case of a 74-year-old male, a regular athlete with no relevant family history who 
suffered from sinus dysfunction and frequent premature ventricular complexes with no symptoms. A treadmill test 
revealed severe polymorphic ventricular arrhythmias which led to the suspicion of CPVT. A genetic study was under‑
taken, and it identified a rare genetic variant in the RYR2 gene which was possibly associated with its development in 
heterozygosity: c.14465G > A, p.Arg4822His. While evaluating the co-segregation, we observed that most of his rela‑
tives exhibit polymorphic ventricular arrhythmias with exertion without symptoms and carried the same variant.

Conclusions:  We described, for the first time, the clinical characteristics and co-segregation of a family diagnosed 
with CPVT secondary to a little-known genetic variant of the RYR2 gene. It is a variant that, in our case study, suggests 
an association with a very good prognosis.
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Background
Catecholaminergic polymorphic ventricular tachycar-
dia (CPVT) is a hereditary channelopathy characterized 
by the presence of polymorphic ventricular arrhythmias 
and typically bidirectional ventricular tachycardias (VT) 

triggered by adrenergic stimuli. It usually occurs in young 
people with a structurally normal heart and an anodyne 
electrocardiogram (ECG) at rest. It is a disease with a low 
prevalence but, at the same time, has high mortality [1].

Genetic variants in the cardiac ryanodine receptor gene 
(RYR2)—which are transmitted with an autosomal domi-
nant inheritance pattern—are the most frequently occur-
ring (approximately 65% of cases) and cause an increase 
in intracellular calcium concentration. Thus, they induce 
ventricular arrhythmias due to a delayed after depolarisa-
tion-induced triggered activity [1].
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Case presentation
We present the case of a family diagnosed with CPVT in 
which we found a rare genetic variant in the RYR2 gene.

The index case is a 74-year-old male, a regular athlete 
with no relevant family history. He suffered from sinus 
bradycardia and frequent premature ventricular com-
plexes (PVCs) with no symptoms. The echocardiography 
did not reveal any abnormality. A treadmill test was con-
ducted to evaluate the chronotropic response, and PVCs 
were observed at rest. Initially, they became frequent, 
with bigeminy and doublets of polymorphic PVCs from 
stage 1 of the BRUCE protocol, and then episodes of 
non-sustained and incessant polymorphic VT appeared 
before completing stage 2 of the Bruce protocol that were 
temporarily bidirectional (Fig.  1). The study was com-
pleted with a coronary angiography and a cardiac MRI in 
which no significant observations were made.

Treatment with beta-blockers was commenced with-
out observing new episodes of ventricular arrhythmias 
during admission. However, owing to limitations caused 
by the significant sinus dysfunction with sinus pauses 
and episodes of nodal rhythm, and in view of increasing 

doses, a permanent pacemaker was implanted before the 
patient’s hospital discharge.

Given the suspicion of a CPVT, a genetic study was 
undertaken using the Next-Generation Sequencing 
(NGS) method. The panel included 77 genes, and it iden-
tified a likely pathogenic variant in the RYR2 gene which 
was possibly associated with its development in het-
erozygosity: c.14465G > A, p.Arg4822His. While evalu-
ating the co-segregation through a targeted genetic test, 
we observed that, out of the patient’s three children, only 
one had a negative genetic result and did not exhibit ven-
tricular arrhythmias. The remaining two were positive for 
the same variant, and they presented episodes of poly-
morphic ventricular arrhythmias with exertion. As for his 
three siblings, his two sisters presented a positive genetic 
result and ventricular arrhythmias with exertion. The 
other brother could not be studied, but a treadmill test 
he had previously undertaken for another condition that 
had revealed polymorphic PVCs and non-sustained VTs. 
Regarding the rest of the relatives of the index patient, 
the descendants of the sisters were also studied, as 
recorded in the genealogical tree (Fig. 2). None of them 

Fig. 1  12-lead electrocardiographic recordings of the index case obtained during the treadmill test in which polymorphic and bidirectional 
ventricular tachycardias are observed
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showed symptoms or presented any echocardiographic 
abnormalities. Positive cases were treated with nado-
lol; they remain asymptomatic after more than 3  years 
of follow-up, with a significant reduction in ventricular 
arrhythmias in subsequent treadmill tests.

Discussion
CPVT is usually diagnosed in the first two decades of life, 
with a higher risk of sudden death the earlier symptoms 
appear. Late-onset cases, such as in patients aged over 
40  years, have been described in the existing literature 
and have been associated with a better prognosis [2]. 
This family represents a rare case of diagnosis in adult-
hood, thereby emphasizing the importance of maintain-
ing a high degree of suspicion for the effective and early 
diagnosis of this entity. It is also worth focusing on the 
absence of symptoms in our patients, which is consist-
ent with previous family studies that have observed a 
high proportion of asymptomatic patients [3]. The reason 

is unknown and warrants further study to elucidate the 
genetic modifiers responsible for the variability in pheno-
typic expression.

Another unique aspect of this case study was that we 
arrived at this family’s diagnosis as a result of the study 
of a sinus dysfunction in the index case. RYR2 muta-
tions have been associated with sinus dysfunction and 
atrial tachyarrhythmias since the ryanodine receptor is 
also present in the atrial myocardium and the pacemaker 
cells [4]. Furthermore, the fact that only the proband pre-
sented this association—and not among the rest of the 
relatives—is an example of the phenotypic variability of 
the disease.

Previously, the c.14465G > A, p.Arg4822His variant 
detected has only been reported in one individual in a 
cohort of patients with CPVT [1, 5] without providing 
any clinical or co-segregation information. The case we 
present supports the pathogenicity of the genetic variant 
in RYR2 according to the American College of Medical 

Fig. 2  Genealogical tree of the family. The arrow indicates the proband, and the asterisks denote the patients who have been evaluated by our 
medical team
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Genetics (ACMG) criteria since it has not been detected 
in large populations of healthy controls, the patients pre-
sent a characteristic phenotype of CPVT and addition-
ally, a co-segregation between the members of the family 
is also observed.

Several attempts have been made in this field to estab-
lish a relationship between the structural alteration and 
the most malignant phenotypes, thereby observing that 
variants affecting the C-terminal region and other key 
areas to regulate channel activation cause the most seri-
ous conditions [3]. In our case, the variant c.14465G > A, 
p.Arg4822His does not cover the regions involved in 
severe phenotypes. It is a conservative amino acid sub-
stitution, as it does not affect the secondary structure of 
the protein given that the residues share similar phys-
icochemical properties [6, 7]. Both these reasons could 
explain the good prognosis of the family considered in 
our study.

Conclusions
We described, for the first time, the clinical characteris-
tics and co-segregation of a family diagnosed with CPVT 
secondary to a little-known genetic variant of the RYR2 
gene. In our case, the variant suggests association with 
a very good prognosis and diagnosis at late adulthood 
and exhibits an excellent response to treatment with 
beta-blockers.
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