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Short QT Syndrome Associated with Noncompacted 
Myocardium 

Cardiomyopathies are a heterogeneous group of myo-
cardial diseases associated with mechanical or elec-
trical dysfunction that usually (but not invariably) 
exhibit inappropriate ventricular hypertrophy or di-
lation and are due to a variety of frequently genetic 
causes. Cardiomyopathies are confined to the heart 
or are part of generalized systemic disorders, which 
may lead to cardiovascular death or progressive heart 
failure-related disability. (1)

Noncompacted myocardium is a primary genetic 
cardiomyopathy first described in 1984 by Engberd-
ing, characterized by myocardial hypertrabeculation 
with sinusoids in communication with the ventricular 
cavity, resulting from a sudden arrest in the normal 
embryogenesis prior to compaction, and involving pre-
dominantly the distal portion of the left ventricle. (2)

Short QT syndrome (SQTS), introduced as an as-
sociation with sudden death (SD) in 1993 by Algra, 
but first described by Ghusack in 2000, who reported 
6 unrelated family cases with atrial fibrillation as the 
form of presentation, is a primary cardiomyopathy 
described within the channelopathies generating elec-
trical dysfunction. (3) Diagnosing SQTS is not easy, 
since in a first instance, numerous studies associated 
corrected QT interval (QTc) <300 ms with SD, but 
then, the limit point proposed was two standard de-
viations from the normal QTc (350 ms), so the cut-off 
point to consider a short QT interval would be 320 
ms. In 2011, Gollob et al. proposed a diagnostic score 
based on QTc, the JT interval, the genotype, and the 
patient’s medical record and his/her family history, as-
signing points to each category. An overall score of 4 
points or greater indicates a high-probability of SQTS, 
3 points an intermediate probability and 2 points or 
less a low probability of SQTS. (4) In 2015, the Euro-
pean Society of Cardiology (ESC) standardized crite-
ria and determined that the presence of QTc <340 ms 
(Class I, level of evidence C), or a QTc <360 ms with at 

least one associated genetic mutation, family history 
of SQTS, family history of SD before the age of 40, 
or survival from an episode of ventricular fibrillation 
(VF) or documented ventricular tachycardia (VT) in 
the absence of structural heart disease (Class IIa C) 
constitute diagnosis of SQTS.

A 19-year-old male patient, without known person-
al pathological history, with a history of a 4th degree 
relative (cousin) who died of SD at the age of 1 year, and 
a 2nd degree relative (maternal uncle) who also died of 
SD at the age of 15 months, consulted for paroxysmal 
palpitations and dyspnea in FC II-III associated with 
an episode of chest pain. Sinus bradycardia at 40 bpm 
was detected, with adequate chronotropic response. 

The ECG showed absolute QTc of 320 ms, and cor-
rected by Bazett’s formula of 292 ms (Figure 1). The 
echocardiogram revealed myocardial hypertrabecula-
tion in the mid-apical region of the low and lateral 
walls, suggestive of noncompacted myocardium (Fig-
ure 2). The MRI reported preserved left ventricular 
size and function and normal myocardial wall thick-
ness. Within the intraventricular cavity, abundant 
trabeculae in the lateral-apical region and apical 
segment were observed (Figure 1), with a relation 
between noncompacted and compacted areas of 2.4 
(noncompacted area 16.5 mm, and compacted area 6.8 
mm in a short axis view), meeting the diagnostic crite-
ria for noncompacted myocardium (Figure 2).

The 24-hour Holter evidenced average HR of 45 
bpm, minimum 33 bpm, maximum 94 bpm, without 
ventricular arrhythmia, maximum and minimum QTc 
of 375 ms and 276 ms respectively, and minimum ab-
solute QT of 360 ms, with scarce daily variability de-
spite high HR variability.

No familial phenotypes have been found in the 
screening for familial SQTS.

With the diagnosis of SQTS and the patient’s con-
sent, a cardioverter defibrillator (ICD) was implanted.

So far, SQTS associated with noncompacted myo-
cardium has not been described.

Short QT syndrome was diagnosed according to 
the 2016 ESC guidelines for ventricular arrhythmias 
and prevention of SD due to QTc <340 ms (class IC). 
Based on the Gollob score, we have a patient with high 
probability of SQTS (4 points QTc <330 ms, and sec-
ond-degree family history of SD) without performing 
genetic testing. The yield of genetic testing for SQTS 
is low (14%). (4)

So far, noncompacted myocardium has been de-
scribed in association with other conditions, such as 
long QT syndrome; recently, a novel entity has been 
introduced, which identified the mutation in the 
HCN4 gene that is a phenotypic manifestation of si-
nus node dysfunction, noncompacted myocardium, 
mitral valve prolapse, and aortic dilation. Of all the 
family cases analyzed, no patients with short QT have 
been reported. (5)

Moreover, SQTS has been associated with Brugada 
syndrome and early repolarization syndrome, with sig-
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We describe for the first time this new entity that 
associates a structural cardiomyopathy (SCM) with a 
channelopathy (SQTS). It will be difficult to discrimi-
nate whether it is merely an incidental association or it 
is due to a genetic mutation and constitute its pheno-
typic manifestation, together with persistent sinus bra-
dycardia. Follow-up and description of further cases, as 
well as family genetic testing of this novel syndrome 
will be central to answer this question.

Conflicts of interest
None declared.

(See authors’ conflicts of interest forms on the website/
Supplementary material).

Ethical considerations
Not applicable

Cristian Carlos Pantaley, Marcelo Atilio Abud, 
Armando José Luis Borsini

Department of Cardiology, Hospital José María Cullen, 
Santa Fe Capital, Argentina.

Mailing Address: Avenida Freyre 2150. 
Email: cristianpantaley@gmail.com

Avenida Freyre 2150, Santa Fe Capital (CP3000), Argentina

REFERENCES
1. Maron BJ, Towbin JA, Thiene G, Antzelevitch C, Corrado D, 
Arnett D, et al. Contemporary Definitions and Classification of 
the Cardiomyopathies. Circulation 2006;113:1807-16. https://doi.
org/10.1161/CIRCULATIONAHA.106.174287.
2. Engberding R, Bender F. Identification of a Rare Congenital 
Anomaly of the Myocardium by Two Dimensional Ecocardiogra-
phy: Persistence of Isolated Myocardial Sinusoids. Am J Cardiol 
1984;53:1733-4. https://doi.org/10.1016/0002-9149(84)90618-0.
3. Gussak I, Brugada P, Brugada J, Wright RS, Kopecky SL, Chait-
man BR, et al. Idiopathic short QT interval. A new syndrome? CAR-
DIOLOGY. Arrhythmias, Electrophysiology and Electrocardiogra-
phy. 2000;94:99-102. https://doi.org/10.1159/000047299.
4. Gollob M, Redpath C, Roberts J. The Short QT syndrome. Pro-
posed Diagnostic Criteria. J Am Coll Cardiol 2011;57:802-12. 
https://10.1016/j.jacc.2010.09.048.
5. Milano A, Vermeer A, Lodder, E. HCN4 Mutations in Multiple 
Families With Bradycardia and Left Ventricular Noncompaction. J 
Am Coll Cardiol 2014;64:745-56. https://10.1016/j.jacc.2014.05.045.
6. Antzelevitch C, Pollevick G, Cordeiro J, & Col. (2007). Loss-of-
Function Mutations in the Cardiac Calcium Channel Underlie a New 
Clinical Entity Characterized by ST-Segment Elevation, Short QT 
Intervals, and Sudden Cardiac Death. Circulation 2007;115:442-9. 
https://10.1161/CIRCULATIONAHA.106.668392.

Rev Argent Cardiol 2020;88:560-561. 
http://dx.doi.org/10.7775/rac.v88. i6.19396

Abdominal Aortic Coarctation in Noonan Syndrome 

Abdominal aortic coarctation or hypoplasia is a rare con-
dition. Its incidence, evaluated in a serial autopsy study, 
was 1/62,500. (1) Magnoli et al. (2) reported 20 cases of 
aortic coarctation among 1,500 patients treated for aor-
toiliac obstruction. Three of these patients also had an-
eurysmal aortic dilatation. Coarctation of the abdominal 
aorta is more common in women than in men. In a se-
ries of 18 cases presented by Delaurentis et al., (3) there 
was only one man. This condition was first described 

Fig. 1. Patient ECG showing heart rate of 50 bpm, absolute QT 
of 320 ms and a corrected QT by Bazett’s formula of 292 ms.

Fig. 2. Cardiac MRI. Top left: Four-chamber view; on the right: 
Two-chamber view of the left ventricle; both images show 
myocardial hypertrabeculation predominantly in the apical 
region. Bottom: Short axis view with hypertrabeculation, typi-
cal of noncompacted myocardium. Noncompacted/compacted 
myocardium ratio > 2.4

nificantly increased risk of SD. (6)
In view of the well-known difficulties in the lack of 

SD risk-stratification in this clinical scenario, and lack 
of information on the safety of quinidine use for struc-
tural heart disease, implantation of ICD was decided 
and family screening was performed, in which no phe-
notypes were detected.
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