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Has the electrocardiogram still additional value in the diagnosis of patients with (suspected) 
Noonan syndrome? 
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Introduction: Noonan syndrome (NS) is a genetic disorder characterized by short stature, typical facial 
features, a variable degree of developmental delay and cardiac abnormalities. The cardiac 
abnormalities can be electrocardiographic abnormalities end/or congenital heart defects (CHD), most 
often a valvular pulmonary stenosis (PS) or hypertrophic cardiomyopathy (HCM).  
In this retrospective study we analysed whether the ECG has still an additional value in the diagnosis 
of patients with (suspected) NS. 
 
Methods: In this single center retrospective study we identified all patients with genetically confirmed 
Noonan syndrome and an available ECG and echocardiogram before any cardiac surgical 
intervention.  
 
Results: In 95 included patients, mutations were most frequently found in the genes PTPN11, SOS1 
and KRAS. ECG abnormalities were found in 60 patients (63,2%). There were 44 (46.3%) patients 
with left axis deviation, 29 (30.5%) with small R waves left precordial and 5 (5.3%) with large S waves 
right precordial. An abnormal Q wave and wide QRS complex were both seen in 2 (2.1%) patients. 
Patients with a mutation in RAF1 gene had significantly more frequent large S waves right precordial 
(p=0.002), and patients with SOS1 gene mutation had more often wide QRS complexes (p=0.006). No 
significant differences in ECG abnormalities were seen between patients with involvement of PTPN11 
gene and other genes. Patients with PS had more often a small R wave left precordial (p=0.007) than 
patients without a PS, and patients with a HCM had more often  a left axis (p=0.021) than patients 
without a HCM. Of the 34 patients without a CHD 13 (38.2%) had ECG abnormalities. These 
abnormalities were only seen in patients with mutations in PTPN11, SOS1, KRAS, CBL and BRAF 
genes. There was a significant difference between the group with CHD and the group without CHD in 
frequency of left axis deviation (p=0.018) and small R waves left precordial (p=0.019), which 
disappeared when the patients with  cardiac valve insufficiencies were excluded. 
 
Conclusions: Specific ECG abnormalities can still contribute to the early diagnosis of patients with NS, 
but can mostly not predict the possible gene involved and/or the (precence of a) CHD. 
 


