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Abstract 

Introduction: Noonan syndrome is characterized by growth disorders, psychomotor and mental retar-

dation, facial dysmorphia, musculoskeletal disorders, and cardiac disorders in up to 80% of patients, 

hypertrophic cardiomyopathy in 30%, pulmonary valve stenosis in 50%, septal defects, pulmonary 

branch stenosis, tetralogy of Fallot, and aortic coarctations. 

Clinical case: 8-month-old infant with hypertelorism, palpebral ptosis, low-set ears, short neck, and 

scoliosis. It presents with cyanosis and dyspnea associated with muscle hypotonia. Weight: Z score: -

3, height: Z score: -3, on cardiac auscultation: mid-systolic murmur grade 4/6 in the second left inter-

costal space, parasternal line. The echocardiogram shows moderate valvular pulmonary stenosis (52 

mmHg systolic gradient) and dilatation of the pulmonary arterial trunk. 

Evolution: Cardiac catheterization was performed with evidence of severe pulmonary valve stenosis, 

infundibular reaction, right ventricular hypertrophy, dome valve opening, and “type E” filiform patent 

ductus arteriosus. These findings justified the development of cardiac hypertrophy. Pulmonary balloon 

valvuloplasty was performed, which improved cardiac pressure. 

Conclusions: The cardiac alterations present in an infant with Noonan syndrome were biventricular 

hypertrophy, pulmonary hypertension, pulmonary valve stenosis, and patent ductus arteriosus. 

Keywords: MESH:  Noonan syndrome, Right ventricular hypertrophy, Right ventricular out-

flow obstruction, Pulmonary valve stenosis.

 

Introduction 
Noonan syndrome is a multisystem genetic disorder oc-

curring in 1 in 2,500 live newborns caused by a muta-

tion of the PTPN11 gene [1, 2]. It is a known but largely 
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underdiagnosed autosomal dominant disease since its 

clinical manifestations in some patients show abundant 

signs and symptoms and in others only some discrete 

characteristics [3]. 

It is mainly associated with failure to thrive and 

congenital heart disease, especially pulmonary valve 

stenosis [2]. It must be considered that he may have 

secondary heart disease, dysmorphic facial features, 

psychomotor retardation, and skeletal abnormalities, 

among others [1, 2]. 

The discovery of the molecular genetic causes of 

Noonan syndrome and Noonan syndrome-related dis-

orders has allowed us to better understand the mecha-

nisms underlying the different symptoms of these dis-

eases and to establish genotype-phenotype correla-

tions (in growth patterns, for example). In addition to 

the classic clinical features of Noonan syndrome, critical 

new features include decreased fertility in males, a lean 

phenotype with increased energy expenditure and a 

possible impact on carbohydrate metabolism/insulin 

sensitivity, and impaired bone health. Further clinical 

studies are needed to investigate the long-term impli-

cations of these findings and their potential intercon-

nections [4]. 

Clinical case 
Clinical history 

Breastfeeding patients under eight months of age with 

the following personal history: 

•  Prenatal: Product of the sixth pregnancy of a 

36-year-old mother (elderly mother) with a history of 4 

repeated spontaneous abortions, last pregnancy (pa-

tient) with ultrasound report at the fourth month of 

cystic hygroma, umbilical cord study was performed, 

discarding trisomy 21. 

•  Natal: Born at 39 weeks by cesarean section 

due to fetal distress, anthropometric data within normal 

parameters. 

•  Postnatal: Admitted to neonatology due to res-

piratory distress that required invasive mechanical ven-

tilation for 15 days. Gastrostomy was performed due to 

the absence of the sucking reflex and lack of weight 

gain with delayed psychomotor development. 

During this admission, he was diagnosed with ventricu-

lar hypertrophy in a control electrocardiogram (Figure 

1). 

Physical exam 

Physical exam: Facial: hypertelorism, ptosis, low-set 

ears, short neck. Dorsal region scoliosis is evident. Cy-

anosis and dyspnea associated with muscular hypoto-

nia were evident. Weight: Z score: -3, height: Z score: -

3. Cardiac auscultation: mid-systolic murmur grade 4/6 

in the second left intercostal space, parasternal line, 

with irradiation toward the right hemithorax. Abdomen 

without visceromegaly, gastrostomy button. Genital re-

gion: nonpalpable testicles in the scrotum. 

Complementary exams 

Complete blood count with a regular report. Biochem-

istry: preserved renal function, total creatine phospho-

kinase 31.60 U/L, ultrasensitive troponin T 12.57 pg/ml, 

and 1-4 alpha glucosidase greater than 4.46 µmol/L/h. 

Hormonal: IGF1, insulin-like growth factor less than 15 

ng/ml, luteinizing hormone less than 0.1 mU/ml, testos-

terone less than 2.5 ng/dl, hydrocortisone 17.52 ug/dl, 

TSH 1.71 mIU/L, free T3 3.37 nmol/L, free T4 1.27 

nmol/L. 

Echocardiogram showed moderate valvular pulmonary 

stenosis and dilatation of the pulmonary artery trunk 

(Figure 2). The 2-dimensional echocardiogram showed 

biventricular concentric hypertrophy with an ostium 

secundum interatrial septal defect. (Figure 3)
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Figure 1. Electrocardiogram: sinus rhythm, heart rate 121 beats per minute, the electrical axis in extreme right, positive T wave in 

right precordial leads, and deep S wave in left precordial leads. 

Figure 2. A. Two-dimensional echocardiography. B. Color 

Doppler: moderate-grade valvular pulmonary stenosis (sys-

tolic gradient of 52 mmHg) and dilatation of the pulmonary 

arterial trunk. 

 

 

Figure 3. 2D echocardiography: Biventricular concentric 

hypertrophy (predominantly left). Interatrial septal defect os-

tium secundum: 4.5 mm in diameter. 

 

Figure 4. Angiography: “Type E” filiform patent ductus ar-

teriosus. 
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Figure 5. Lateral angiography prevalvuloplasty: A. Note in-

fundibular reaction. B. Right ventricular hypertrophy and 

dome valve opening. 

 

 

Figure 6. Left lateral angiography: Balloon pulmonary val-

vuloplasty; note the waist in the silhouette of the balloon as 

the stenotic valve is opened. 

 

Skeletal muscle biopsy 

Striated muscle fibers with slight interstitial edema, 

without cytoplasmic alterations that suggest substance 

deposition. Absent inflammatory infiltrate. 

Evolution 

The patient underwent cardiac catheterization, which 

revealed “type E” filiform patent ductus arteriosus 

(Figure 4), infundibular reaction, right ventricular 

hypertrophy, and dome valve opening (Figure 5). 

Pulmonary balloon valvuloplasty was performed (Figure 

6), which improved cardiac pressure. After this 

intervention, he was discharged in stable condition, 

and external consultants carried out his follow-up. 

Discussion 
Noonan syndrome is a genetic disorder that causes 

multiple congenital disabilities. Most affected 

individuals have characteristic facial features, which 

evolve with age. Familial recurrence is consistent with 

an autosomal dominant mode of inheritance, but most 

cases are due to de novo mutations [4]. In the present 

case, an 8-month-old infant presented on physical 

examination with hypertelorism, ptosis of the eyelids, 

low-set ears, a short neck, and scoliosis. In addition, 

cyanosis and dyspnea associated with muscular 

hypotonia were observed. Weight: Z score: -3, height: 

Z score: -3, on cardiac auscultation: grade 4/6 mid-

systolic murmur in the second left intercostal space, 

parasternal line, irradiating toward the right 

hemithorax. The echocardiogram shows moderate 

valvular pulmonary stenosis (52 mmHg systolic 

gradient) and dilatation of the pulmonary arterial trunk. 

It must be considered that cardiac alterations in this 

syndrome occur in up to 80% of patients with a higher 

frequency of pulmonary valve stenosis [5], as reported 

in this case. 

The diagnosis of Noonan syndrome requires high 

clinical suspicion [6], which is why several scoring 

systems have been created to help determine it, such 

as the Van der Burg system used since 1994 [7]. 
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Thus, the combination of features, including typical 

facial features, short stature, skeletal abnormalities, 

presence of cardiac defects, mild developmental delay, 

and cryptorchidism [8], are diagnostic features, as 

indicated in this patient. 

Subsequently, a genetic analysis will be requested 

for confirmation [9]. 

After the complementary examinations were 

carried out, cardiac catheterization was carried out, and 

pulmonary valvuloplasty was performed with a balloon 

to improve the cardiac pressure. 

Increased awareness of Noonan syndrome is 

proposed to reach an early diagnosis [10] so that 

patients suffering from it can obtain proper and early 

treatment. This patient could be the beneficiary of 

multidisciplinary treatment, managing to treat his valve 

disease and improve his condition and life prognosis. 

Conclusions 
Cardiac abnormalities present in an infant with Noonan 

syndrome were biventricular hypertrophy, pulmonary 

hypertension, pulmonary valve stenosis, and patent 

ductus arteriosus. 
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